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1 Introduction

1.1 OVERVIEW

WSP Environment & Energy (WSP) was engaged by ITAC Commercial Developments Pty Ltd (ITAC) to prepare an
Environmental Management Plan (EMP) for the site located at the 162-168 Hamilton Street, Queens Park, WA (the
Site). The Site location is shown in Figure 1, Appendix A.

1.2 BACKGROUND

The Site is currently owned by ITAC who plan to sell it for residential development. The Site formed part of a larger
Akzo Nobel Paint factory which ceased operation in 2003. The paint manufacturing facility operated from the early
1950’s until its closure and subsequent demolition from 2003 to 2004. Historical operations resulted in a plume of
dissolved hydrocarbons beneath the Site.

The Site has undergone a variety of remedial stages which have resulted in the reduced plume geometry and
concentration. In addition there has been limited off-Site impact from the groundwater plume at down gradient
monitoring points since the commencement of investigations in 2002

Following extensive remedial and validation works ITAC commissioned WSP in 2010 to prepare a Site Management
Plan (SMP) for Monitored Natural Attenuation (MNA) to service the Site:

WSP, March 2011, Site Management Plan for Monitored Natural Attenuation, 162-168 Hamilton Street, Queens
Park, WA ref: 2987 REP02_Hamilton Street_V3

1.3 OBJECTIVES OF THE EMP

The EMPs primary objective is to facilitate the Department of Environment and Conservations (DEC) requirements for
Site Management plans for Residual Contamination Issues (DEC - Email Alert 52: Site Management Plans for
Residual Contamination Issues — 8" March 2010) which came to effect in March 2010.

The DEC notification is detailed below:
“Site Management Plans for Residual Contamination Issues

Certain sites, provided specified restrictions are implemented, may be considered suitable for a particular use or
range of uses even though soil and/or groundwater contamination remains at the site. Such sites are usually
classified contaminated — restricted use or remediated for restricted use under the Contaminated Sites Act
2003.

In some cases, the restriction requires that third parties (i.e: someone other then a current site owner or
occupier) follow specific procedures which are detailed in a Site Management Plan. Examples include:

» Irrigating public open space areas with pathogen — contaminated groundwater, subject to approved
management measures such as irrigating at night, even through private bores are prohibited.

*  Maintenance/inspection requirements for asbestos contaminated soil remaining beneath roads or public
open space and procedures to follow in the event of intrusive works.

Please note that with immediate effect, the Department of Environment and Conservation (DEC) will require the
following information before approving a Site Management Plan, classifying or re-classifying a site or clearing a
relevant planning condition (as the case may be):
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e Ifthe third party can reasonably be identified (e.g. local government authority, Water Corporation, Main
Roads) — written advice from the relevant third party (or parties) that they have reviewed the contents of
the Site Management Plan and accept the obligations it places upon them;

e Ifthe third party cannot reasonably be identified at the time of submission (e.g. future owners or
occupiers of a site) a mechanism for making the Site Management Plan readily available and accessible
into the future, in a manner that will allow potential owners or occupiers, etc. to review the Site
Management Plan contents before entering into any legally binding agreements.

The above information should be included in the submission to DEC.”

Given the complexity of the WSP Report: Site Management Plan ref: 2987 REP 02_Hamilton Street V3 (discussed in
Section 1.2) this EMP has been prepared to provide stakeholders (see Section 6 for details) with a summary of
information for ease of reference in relation to satisfying the requirements of the DEC notification. As such the EMP
will:

= Communicate the requirement to implement suitable control measures where excavation is proposed to depths of
greater than 1m below existing Site levels.

® Provide sufficient information to allow stakeholders to update their existing Health & Safety Documentation to
include information and control measures in relation to the presence of residual contamination in groundwater and
the potential for volatile vapours.

= The requirement for on-going management by outlining the nature and extent of known groundwater contamination
across the Site

= The physical extent of the area covered by this EMP are shown Figure 2, Appendix A.
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2 Limitations

The findings of this report are governed by the Scope of Work outlined above. As with any type of investigation the
confidence in the findings, and the reliance that can be placed on this report, is limited by the scope of work. WSP
E&E was engaged as an independent consultant to conduct the Scope of Work outlined in this report and to
objectively present the results of the investigation conducted. We have no commercial interest in the Site and we
have not been engaged to advertise, promote or endorse any client interests.

This report has been prepared for a specific purpose, and only for the Client referenced above. All other third parties
(identified in the report), who intend to rely on this report, or any data presented in this report, must contact WSP E&E
prior to doing so. WSP E&E will advise such parties in writing on the extent that they may rely on this report, or data
presented in this report. Our advice for any such reliance will be based on our available knowledge and the
expressed purpose for which the report is to be relied upon. Any party who relies on this report without written
consent from WSP E&E does so entirely at their own risk.

The findings of this investigation are based on information provided by the Client referenced above and by other
referenced sources outside of WSP E&E (eg. literature, client representatives, laboratories, other consultants,
Government officers and people with some knowledge of the Site etc.). WSP E&E trust that the information provided
by these sources is accurate, complete and is not misleading and, unless the Scope of Work states otherwise, we
have not been engaged to audit the veracity of any information provided to us. So, while normal assessments of data
reliability are made during the course of our work, we assume no responsibility or liability for any errors or any
omissions in any information provided by sources outside of WSP E&E. Where inaccurate, incomplete or misleading
information is provided to us by external parties there could be significant impacts on the integrity of the conclusions
and recommendations presented in this report. As such no warranties, expressed or implied, can be made.

In any contamination investigation it is not feasible to assess, inspect or analyse every point in space and in time. ltis
therefore reasonable to expect spatial and temporal variations between data points within the area of investigation.
Observations, conclusions and recommendations presented in this report are therefore based on the assessment of
the available information, data points and on the professional opinions of personnel involved with the investigation.

The history of a Site may change due to anthropogenic factors (e.g. demolition, upgrades, redevelopments, land use
changes etc.) and the potential for contamination to occur changes as a result. Natural processes occurring in the
ground (e.g. infiltration, leaching, seepage, capillary action, changing groundwater elevations, chemical
oxidation/reduction, acidification, transport of contamination by/on groundwater etc.) also have a potential to reduce or
increase contaminant concentrations over time. As a result this report can only be taken to represent a ‘snapshot’ in
time and events (anthropogenic and other) that post-date information referenced in this report may have a material
affect on the findings of a report.

This report must never be reproduced or referenced unless in full.
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3 Site Condition, Surrounding Environment and History

The following section provides a summary of Site information from environmental reports detailed in Section 4.

3.1 SITE IDENTIFICATION
The site details are summarised in Table 3.1 below:

TABLE 3.1 — SITE DETAILS

Street Address 162 — 168 Hamilton Street, Queens Park, WA

Property Description Lot 9002 on Deposited Plan 66440, Volume: 2740 Folio: 761

The above lot is proposed for subdivision into Lots 523 to 529 subject to approval by
the Western Australian Planning Commission (WAPC) & Department of Environment
& Conservation (DEC).

Property Size 3,100m*

Local Government Area City of Canning

Current Use Low Density Residential Housing (LDRH)
Surrounding Land Use LDRH

3.2 SITE DESCRIPTION, SURROUNDING LAND USE AND SENSITIVE ENVIRONMENTS
There are currently no buildings on the Site (March 2011). The planned future development will comprise low density
housing on six subdivisions (Lots 523 to 528). A seventh subdivision (Lot 529) is the subject of ongoing management
as detailed in SMP (WSP, 2011).
The Site is bordered by roads on two boundaries

Hamilton Street (main road) to the South East which services LDRH, estimated date of construction circa 1996

Centre Street (main road) to the South West which services a newly constructed LDRH on its northern side and
older LDRH on its southern side

Both Hamilton Street and Centre Street are used to carry a number of sub surface utilities including:
Western Power: electrical cables and sub station

Telstra service: ducts and inspection pits

ATCO Gas Australia: pipelines for high, medium and low pressure gas

Water Corporation scheme water supply

Water Corporation mains sewer — deep and shallow connections

City of Canning storm water drains.
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The nearest sensitive environments are as follows:
Groundwater down gradient of the Site
Current and future Site users accessing groundwater

Current and future construction workers accessing groundwater.

3.3 TOPOGRAPHY
The site has a fall in grade from north-east to the south-west. Based on the topography and the permeable nature of
the Site surface it is envisaged that the Site would be more prone to infiltration than runoff. Based on the Perth
Groundwater Atlas, the topographic height at the Site is approximately 10mAHD.

3.4 SOILS AND GEOLOGY

Perth 1:50,000 Environmental Geology Series map (GSWA, 1986)
The natural geology of the Site includes Bassendean sands underlain by sandy clay to clayey sands of the Guildford
Formation. These are typically described as pale grey at surface, yellow at depth, fine to medium grained, moderately
sorted, sub-angular to sub-rounded, minor heavy mineral and of aeolian origin.
WSP Investigations
Investigations by WSP confirm the above geology, and note the following:
The superficial geology within the excavation area has been identified to comprise Bassendean Sands, which
generally consist of white to grey fine to medium grained sand; these are underlain by clay sands and sandy clays

of the Guildford Formation

Water ingress was quick through the underlying sandy matrix. The shear strength of the saturated sands is low
and collapse of the excavation face occurred where batter slopes exceed a 30 degree angle

Published Groundwater Data

Based on the Perth Groundwater Atlas, the depth to groundwater at the Site ranges between approximately 3 mbgl
and 3.5 mbgl, with an elevation of between 6.5 mAHD and 7 mAHD (DoE, 2004). The base of the superficial aquifer
is estimated to range between approximately -10m AHD to 15m AHD (DoE, 2004) so the depth to the base of the
superficial aquifer is in the order of about 20 mbgl to 25 mbgl, depending on the elevation of the Site.

Site Data

During summer the depth to groundwater from ground level was measured both on and immediately downgradient of
the Site using groundwater monitoring bores. Please refer to Figure 3, Appendix A.

2.495 m below ground level (bgl) at the northeast end of the Site (MW12)
1.525 m bgl immediately southwest (OMW16) of the Site

During winter the depth to groundwater was measured both on and downgradient of the Site ranged from:
2.165 m bgl at the northeast end of the Site (MW12)

1.158 m bgl immediately southwest (OMW16) of the Site.
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3.5 HYDROGEOLOGY AND HYDROLOGY

A dissolved contaminant plume has been identified at the Site containing the contaminants of concern identified in
previous investigations See Section 4.1. In order to trace the movement of the plume down-hydraulic gradient, the
contaminant concentrations in all available bores both on and off-Site have been assessed. As expected, the plume
generally follows the pattern of groundwater flow, migrating in a south/south-westerly direction.

Contaminant concentrations have been found to decrease along the groundwater flow path. MWS5 has been assessed
as being within the centreline of the plume. Contaminant concentrations vary in MW5 in a similar pattern to that in the
source area, although at much reduced concentrations indicating that the flux of contaminant migration is similar in
both. This, together with the concentrations of contaminant concentrations in MWS5 indicate that MW5 is located
directly down-gradient of the source area in the plume centreline. See Figure 3, Appendix A. for monitoring well
locations

3.6 SUMMARY OF SITE HISTORY
The Site has been developed by ITAC for residential development. The Akzo Nobel site refers to an area of land in
Queens Park, Western Australia, which formerly had a paint manufacturing plant operating over a major part of a
larger area of land now approved for residential redevelopment. The paint manufacturing facility operated from the
early 1950’s until its closure and subsequent demolition from 2003 to 2004. Historical operations have resulted in a
plume of dissolved hydrocarbons beneath the Site in shallow groundwater (approximately 1.4m to 2.4m depth)
beneath the Site.
The aquifer is comprised of Bassendean Sand, underlain by the clayey Guildford Formation which may act as an
aquitard, preventing impact to deeper, more porous gravel lenses. The plume is dominated by the following
compounds:

Total petroleum hydrocarbons (TPH)

C6-C14

BETEX

Xylene;

Ethylbenzene

Mono Aromatic Hydrocarbons (MAH)

1,2,4 Trimethylbenzene; and

1,3,5 Trimethylbenzene.
The Site has undergone a variety of remedial stages which have resulted in the reduced plume geometry and

concentration. In addition there has been limited off-Site impact from the groundwater plume at down gradient
monitoring points since the commencement of investigations in 2002.
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4 Summary of Previous Works

4.1 PREVIOUS ENVIRONMENTAL INVESTIGATIONS

A large number of environmental investigations/ remediation and validation works have been completed in the past by
the following consultancies:

IT Environmental Pty Ltd
OTEK Australia Pty Ltd
WestonTox Pty Ltd

WSP Environment & Energy

The work completed by theses consultancies has been both reviewed and reported on by the contaminated
sites auditor —Phillip Hitchcock of Environmental Auditors Pty Ltd in the following reports:

Environ Pty Ltd, 19 November 2007, Mandatory Auditor’'s Report 162-176 Hamilton Street, Queens Park, WA
report prepared for ITAC Developments Pty Ltd (MAR, 2007).

Environ Pty Ltd, 8 December 2009, Mandatory Auditor's Report 162-168 Hamilton Street, Queens Park, WA
(MAR, 2009).

The focus of this section will be on a brief summary of the reports written by WSP which are provided below.

4.2 WSP (DECEMBER 2009) REPORT TO ADDRESS DATA GAPS, LOTS 522-537 -
INTERSECTION OF HAMILTON, CENTRE AND TRAFALGAR, QUEENS PARK, WA REF:
008R0O2D

The purpose of the report was to document the three phases of work undertaken by WSP to address data gaps
highlighted by the contaminated sites Auditor to demonstrate that the Stage 2 portion of the Site was suitable for
development for residential land use. The three phases of work assessed soil, groundwater and soil vapour
conditions.

Phase 1 — Further soil investigation, remediation and validation works were conducted with the following objectives:

Identify and remove residual secondary sources of soil contamination to facilitate groundwater remediation.

Review additional soil analytical data from previous investigation works to assess the presence and extent of
identified potential chemicals of concern (PCoCs).

Surface soil sampling and analysis to assess the presence of polycyclic aromatic hydrocarbon compound (PAHS).
Phase 2 — Further groundwater investigation and remediation works were conducted with the following objectives:

Review of groundwater analytical data collected at downgradient groundwater monitoring wells at the Site during a
previous OTEK investigation to assess the potential for off-Site migration of groundwater impacts.

Groundwater monitoring during operation of the air sparging system to assess the effects on groundwater impacts.

Review of additional groundwater analytical data from previous investigation works to assess the presence and
extent of CoCs.

Phase 3 — Soil vapour investigations were conducted with the following objectives:
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Subsurface soil vapour survey from utility pits surrounding the Site to assess the potential for off-Site migration of
contamination to be occurring.

Subsurface soil vapour sampling from the vadose zone to assess the risk posed to human health by migration of
vapours in the vadose zone into proposed residential dwellings.

Human Health Risk Assessment using Site specific data to determine the risk to identified receptors under the
applicable exposure scenarios.

The report (in conjunction with the overall MAR, 2009) was successful in satisfying the DEC Contaminated Sites
Branch (CSB) that adequate site works had been carried out to comply with Condition 1 of the Western Australian
Planning Commission (WAPC) Subdivision Approval No 139154, set for Lot 9001.

4.3 LETTER FROM GEORGE KING AND JEFF MATTHEWS OF WSP TO PHILIP HITCHCOCK OF
ENVIRONMENTAL AUDITORS TITLED “ITAC QUEENS PARK - STAGE 3 REMEDIAL
STRATEGY” DATED 21 MAY 2010 REF: 2295 _L01C

This letter sets out a closure strategy for the Stage 3 development at Hamilton Street. The strategy is based
primarily on a stakeholder meeting held on the 21 April 2010 between WSP, the Contaminated Sites Auditor and
the CSB of the DEC. Monitored natural attenuation forms the core of the strategy however it is dependent on a
series of additional data gaps being closed out. These were the validity of the HHRA in relation to current soil
vapour concentrations and the provision of additional data on the aquifer properties at the Site.

4.4 WSP (SEPTEMBER 2010) SOIL VAPOUR MONITORING EVENT THREE, RESULTS &
INTERPRETATION, LOT9002 162-168 HAMILTON STREET, QUEENS PARK, WA REF: 2987
REPO1

This report discusses the third and fourth round of soil vapour sampling (SVME) that took place at the Stage 3
development at Hamilton Street from June and July of 2010. The objectives of the SVMEs were to answer data
gaps in relation to soil vapour, namely

Complete subsurface soil vapour sampling from the vadose zone to assess the risk posed to human health by
migration of vapours in the vadose zone into proposed residential dwellings.

Demonstrate that soil vapour concentrations were the same or lower than soil vapour concentrations detected in
2009 during SVME2.

Assess if soil vapour results validated the human health risk assessment (HHRA) completed in 2009.

The conclusion of the report was that the HHRA completed in 2009 was validated by the evidence of decreasing
soil vapour concentrations in the vadose zone.

The report concluded that a sampling analysis and quality plan (SAQP) for MNA should be prepared for review by
the Contaminated Sites Auditor and the DEC. The document should conform with the Department of Environment
and Conservation Contaminated (DEC) Sites Management Series (CSMS) Use of Monitored Attenuation for
Groundwater Remediation — April 2004.

45 WSP (MARCH 2011) SITE MANAGEMENT PLAN FOR MONITORED NATURAL
ATTENUATION, ,162-168 HAMILTON STREET, QUEENS PARK, WA REF: 2987
REP02_HAMILTON STREET_V3

This report discusses the additional series of Site works was conducted between March 2010 and June 2010 to
complete the Site characterisation and to develop the hydrogeological conceptual site model and develop a fate
and transport model for the Site.

The primary findings of the hydro conceptual site model were:

The plume is in retreat and hence the source area does not represent an ongoing source of contamination.

WSP Environment & Energy 0018065_EMP 01_Hamilton Street_V4 5



There is clear evidence of biodegradation occurring within the source area.
The Primary findings of the fate and transport model were:
Xylene and Ethylbenzene are not predicted to migrate beyond the Site boundary.
Plume stabilisation for ethylbenzene and xylene occurs within four (4) years and 12 years respectively.

1,2,4 TMB concentrations in the MW1/MW?2 source area are predicted to exceed the target criteria by 1ug/L at the
Site boundary.

1,2,4 TMB concentrations in MW16 are predicted to exceed target criteria at a maximum 20m from the Site
boundary before plume stabilisation restricts any further migration.

The Site characterisation data was assessed using the Department of Environment & Conservation (DEC) guidance
document (DEC, 2004) Use of Monitored Natural Attenuation for Groundwater Remediation with the following results:

The data set compliance analysis confirmed that all of the basic requirements of DEC, 2004 have been met by the
investigation works conducted to date.

The feasibility assessment suggested the Site has a high suitability for adopting a MNA remedial strategy.

The 4 stage design and implementation assessment process was completed and the Site found to be compliant.
A sampling analysis and quality plan for the MNA strategy has been developed.

An assessment of suitable remedial action plans was made for inclusion within the contingency plan development:

Injection of Chemical Oxidant (Klozur ©) was the chosen remedial strategy.
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5 Residual Contamination Issues & Residual Risk

The above investigations have indicated evidence of localised groundwater contamination at the Site.

Levels of

contamination, whilst exceeding guidelines for proposed land uses are not considered to present unacceptable human
health risk for incidental exposure following the completion of the Human Health Risk Assessment documented in
WSP Report: 08R02d (December 2010).

The following mitigation measures for residual groundwater contamination are discussed in Table 5.1 below

TABLE 5.1 — SOURCE — PATHWAY — RECEPTOR LINKAGE ASSESSMENT

Potential Receptor

Source — Pathway — Receptor Linkage Assessment

Residual Risk ?

Current & Future Resident

The residual hydrocarbon contaminants in groundwater are
present at depths greater than 1m below site levels thus
precluding exposure via ingestion and direct contact following
the implementation of mitigations measures detailed above and
on the individual certificates of title

The HHRA confirms that volatile vapours do not pose a risk to
this receptor.

No

Down Gradient Groundwater
users (outside of the EMP
boundary)

A memorial on the certificate of title has been placed on all
residential lots at the Site to prohibit the extraction use of
groundwater for any purpose (other than monitoring). A SMP is
in place to monitor the residual hydrocarbon contamination in
groundwater and ensure it does not migrate off Site.

The SMP encompasses contingency measures to ensure that
down gradient receptors will be protected.

No

Current / Future Construction or
Maintenance Worker (above
ground)

The residual hydrocarbon contaminants are present at depths
greater than 1m below site levels thus precluding exposure via
ingestion and direct contact.

The HHRA confirms that volatile vapours do not pose a risk to
this receptor.

Notwithstanding the above, conventional OHS and safe work
procedures will need to be implemented.

No

Current / Future Construction or
Maintenance Worker
(excavation within upper 1m of
site surface)

The residual hydrocarbon contaminants are present at depths
greater than 1m below site levels thus precluding exposure via
ingestion and direct contact.

The HHRA confirms that volatile vapours do not pose a risk to
this receptor

Notwithstanding the above, conventional OHS and safe work
procedures will need to be implemented.

No

WSP Environment & Energy
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Potential Receptor Source — Pathway — Receptor Linkage Assessment Residual Risk ?

Excavations which extend to depths of greater than 1m have
the potential to intersect impacted groundwater which may
contain contaminants.

The receptor therefore has the potential to be exposed to
the source through the following pathways:

Odours — impacted groundwater is likely to be odorous due
to the nature of the dissolved hydrocarbons it may contain
(even at low levels). Whilst these may not necessarily be
hazardous to health they can be unpleasant to work in or
adjacent too. Additionally the odours may prove to be
unpleasant/worrying to members of the public.

Saturated soil — containing impacted groundwater has the
potential to expose the receptor to a risk of dermal contact
and/ or ingestion of contaminated material Yes

Current / Future Construction or
Maintenance Worker
(excavation to depth greater

than 1.0m of site surface) Impacted groundwater — has the potential to expose

receptor to the risk of dermal contact/ eye splashes and/ or
ingestion

Vapours — from impacted groundwater may expose the
receptor to vapours exceeding the recommended
occupational exposure levels for individual compounds.
Appropriate real-time vapour monitoring (using photo
ionisation detector PID) may be required to determine what
constitutes “nuisance odour” and what has the potential to
exceed occupational exposure criteria.

Further details on suggested Air Quality Monitoring
Procedures for occupational exposure are presented in
7.1.2

Notes: * Where access is required to undertake emergency repair works to services greater that 1m in depth
additional information may be required to notify contractors of the residual contamination in groundwater. See Section
6 for further details.
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6 Community Consultation

This section summarises the various parties to be consulted under this EMP.

Table 6.1 details the actions required to provide the necessary evidence that the requirements of the DEC's
notification on Site Management Plans for Residual Contamination Issues have been satisfied.

TABLE 6.1 — STAKE HOLDER COMMUNITY CONSULTATION

Party

Responsibility of Party

Developer — ITAC Commercial Developments Pty
Ltd:

Contact: Wayne Butler
Telephone: (03) 9335-4444

Email: wayneb@ebtransport.com.au

1.

Implementation of the Site Management Plan for
Monitored Natural Attenuation at 162-168 Hamilton
Street, Queens Park, WA ref: 2987
REPO02_Hamilton Street V3 to the satisfaction of the
DEC

Ensure the development of the EMP is completed

Comply with the requirements of the EMP until the
transfer of property has been completed

Complete Form 6 disclosure documents 14 days
prior to the completion of property transfer

Ensure a memorial is placed on land titles for
proposed lots 523-529 which states that the EMP
must be followed where workers enter excavations
deeper than 1m (based on current site surface level)

Provide signage, if required, at the Site to notify
emergency repair workers of the presence of
residual contamination in groundwater (at depths
greater tt}an 1m) and the necessary control
measures

DEC - Contaminated Sites Branch
Contact: Andrew Miller

Telephone: (8) 9333 7582

Email: andrew.miller@dec.wa.gov.au

Address: Locked Bag 104, Bentley DC 6983

Review and accept the Mandatory Auditors Report
(MAR) for the Site.

a. This includes the Site Management Plan ref:
2987 REP02_Hamilton Street V3

Review the EMP

Provide a page on the DEC website that can function
as a repository for the EMP

Sign off the Site as acceptable for the proposed
development

Environmental Consultant — WSP Environment &
Energy 2

Contact: Neil Foster

Telephone: (08) 9490 4325

Assist the Developer in implementing the Site
Management Plan

Communicate (through the EMP) the requirement to
implement suitable control measures where
excavation is proposed to depths of greater than 1m

WSP Environment & Energy
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Party

Responsibility of Party

Email: Neil.Foster@WSPGroup.com

Address:29 Catherine Street, Subiaco, WA 6008

below site levels.

3. Provide sufficient information within the EMP to
allow third parties to update their existing Health &
Safety Documentation to include information and
control measures in relation to the presence of
residual contamination in groundwater and the
potential for volatile vapours.

Contaminated Sites Auditor - Environmental
Auditors Pty Ltd ®

Contact: Phillip Hitchcock
Telephone: (02) 4915-7000

Email: phitchcock@environmental-auditors.com.au

Address Environmental Auditors Pty Ltd, 282 High
Street Maitland, NSW, 2320:

1. Wil audit the implementation of the Site
Management Plan and report on its compliance to
the DEC

2. As required, will review and provide comment on
information  provided by the Environmental
Consultant.

3. As required, will provide approval to cease or vary
any component of the EMP, which forms part of the
Mandatory Auditors Report (MAR) for the Site.

EMP Community Contact - City of Canning,
Environmental Health Services *

Telephone: (08) 9231 0606

Website: www.canning.wa.gov.au

Address: Locked Bag 80 Welshpool WA 6986

1. Will retain a current copy of the EMP as reference
during assessment of Planning Application

2. Will direct Site based enquiries from the public to the
DEC

3. Retain copies of Interested Third Party written
acceptance of obligations and responsibilities within
EMP — Appendix D

Owners & Occupiers:

Potential owners/ tenants of Lots 523 to 529

1. Retains responsibility for following both the EMP
and the specific restrictions set out by the memorial
on title for the affected Lot

2. Will inform any contractors/construction workers
employed by them of the said restrictions

3. Notify the DEC of any incidents in connection with
the EMP that suggest the EMP is ineffective.

Interested Third Parties — Subsurface Utility Providers:

ATCO Gas Australia — HSE Department
Telephone: (08) 9499 7205

Website: http://www.atcoaustralia.com.au

Address: Gate 1, 81 Prinsep Road, Jandakot, WA
6164

Western Power — Environment Branch

Telephone: 0437 900 737

1. Provide written advice that they have reviewed the
contents of the EMP and accept the obligations it
places upon them, namely:

a. To update their existing Health & Safety
Documentation to include information and
control measures in relation to the presence
of residual contamination in groundwater
and the potential for volatile vapours

2. Will liaise directly with the developer and or owners
of individual lots with respect to the installation of

WSP Environment & Energy

0018065_EMP 01_Hamilton Street_V4 10




Party

Responsibility of Party

Website: www.westernpower.com.au

Address: 363 Wellington Street Perth WA 6000

Water Corporation — EIA & Approvals
Telephone: (08) 9420 3069

Website: www.watercorporation.com.au

Address: 629 Newcastle St, Leederville WA 6007

Telstra — Network Integrity Manager
Telephone: 08 84334505

Website: www.in.telstra.com.au/ism/networkintegrity

Address: 22 Henley Beach Road, Mile End, 5031

Address: TBC

City of Canning — Developments
Telephone: (08) 9231 0606

Email; http://www.canning.wa.gov.au

Address: 1317 Albany Highway, Cannington WA
6107

services.

a. The developer and or owners of individual
lots are commercially responsible for the
additional requirements that may be
required while working under the EMP

b. The subsurface utility companies are
providing an installation/maintenance
service and are not responsible for any
remedial activities on the lots.

3. Will promptly notify any concerns regarding the EMP
to the DEC in relation to the discovery of

a. Potential contamination outside of the Lot
Boundaries (Verge and Road Reserves of
Centre and Hamilton Street) which might
be indicated by:

i. Discoloured soils
ii. Odorous soils
b. Hydrocarbon Product outside of the Lot
Boundaries (Verge and Road Reserves of
Centre and Hamilton Street) which might

be indicated by:

i. Non aqueous floating liquid on the
surface of groundwater

ii. Sheen on groundwater

Notes:

1 — The Western Power substation located on the south east corner of the EMP Boundary has the facility for storing an
information pack for emergency work contractors. Workers can be directed to the information pack via signage mounted on the
substation wall. A copy of the Information Pack is presented in Appendix E.

2 — Or a suitable environmental consultant

3 — Or a suitably WA DEC accredited Contaminated Sites Auditor

4 — Or a suitable government agency

WSP Environment & Energy
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7/ Management of Future Works

7.1 ASSESSMENT PROCESS
If ground disturbing activities are planned to extend to depths greater than 1.0m, within the boundary of the EMP

shown in Figure 2 Appendix A, the construction and or maintenance contractor should review and incorporate the
following guidance within their health, safety and environmental plan (HSEP) or similar OHS documentation:

7.1.1 RESIDUAL DISSOLVED HYDROCARBONS
The location of residual dissolved hydrocarbons in groundwater is shown on Figures 3 & 4 in Appendix A.
The type and concentration of dissolved hydrocarbons is shown in Table 1 in Appendix B

These are discussed in greater detail in Site Management Plan (WSP, 2011) referenced in Section 1.2.

7.1.2 OUTLINE OH&S REQUIREMENTS FOR CONSTRUCTION & MAINTENANCE WORKERS
Health Safety and Environment Plans (HSEP) are documents generally developed by companies undertaking works
to protect the health and safety of contractors / employees / general public during the course of the works. A typical
HSEP would take account of, the contractor’s current health and safety procedures, and day-to-day operations at the
site
While developing HSEPs for works that are to be carried out in the area of the EMP the third parties detailed in
Section 6 are advised to incorporate the following additional control measures prior to the commencement of any
excavation works which will extend to depths of greater than 1m below site levels which may intercept groundwater.

A copy of this EMP

Appropriate personnel protective equipment (PPE) and hygiene protocols adopted such as:

Disposable nitrile gloves to be worn when handling soil or groundwater

Eye protection to prevent splashes of soil/groundwater entering the eyes

Waterproof foot protection (gum boots)

Air Quality Monitoring Procedures — use of a photo ionisation detector to record levels of potential volatile vapours
where “nuisance odours” are encountered.

Alarm values have been calculated for the primary toxic compounds see Table E1 — Appendix C which can be
programed into a PID sensor

These alarm values can be used to monitor vapour mixtures during the works and act a guide for the deployment
of additional respiratory PPE (organic vapour masks) should they be required
7.1.3 SPECIFIC OH&S REQUIREMENTS FOR CONSTRUCTION & MAINTENANCE WORKERS
Excavations over 1m in depth have the potential to intersect contaminated groundwater and vapours.

As such they can be described as a Confined Space as per the definition provided in Australian Standard AS 2865 —
1995:

WSP Environment & Energy 0018065_EMP 01_Hamilton Street_V4 12



”

6.2 Confined space — an enclosed or partially enclosed space which:

(a) is at atmospheric pressure during occupancy;

(b) is not intended or designed primarily as a place of work;

(c) may have restricted means for entry and exit; and

(d) may -
(i) have an atmosphere which contains potentially harmful levels of contaminant;
(ii) not have a safe oxygen level; or
(iii) cause engulfment.

6.3 Contaminant - any dust, fume, mist, vapour, gas or other substance in liquid or solid form, the presence

of which may be harmful to health and safety”

Detailed work procedures for entry into excavations greater than 1m are considered beyond the scope of the EMP
and would require task specific assessment by the interested party.

7.1.4 SOIL MANAGEMENT WITHIN STAGE 3 DEVELOPMENT BOUNDARY
Any excavated material exposed by excavation during construction and maintenance works within the Stage 3
Development Boundary shown in Figure 2 Appendix A must be properly managed to prevent contamination and or
exposure to workers/ members of the public and surface soils:
Soil Disturbance 0.0m to 1.0m
Some shallow soil disturbance is expected during the development of the Lots in the future in order to construct
building foundations and service installation. During reinstatement of any excavation works, the upper 1.0 m of site
soils should be reinstated with material certified from a clean source:

Material originating from above 1m

Imported quarry sand from a certified source.

Soil Disturbance Greater than 1.0m

Excavations deeper than 1m in depth have the potential to intercept groundwater beneath the affected areas and
therefore should be avoided by all parties. Where this is not practical the following measures are to be considered

Stockpiles generated as part of during excavation works should be covered to prevent contamination to the
surrounding environment and placed onto a hard standing surface or onto plastic sheeting to prevent contaminated
water and soil migrating into the underlying soil.

Should excess fill be generated that cannot be reinstated into the excavation (below 1m) the material should be
analysed and classified in accordance for stockpiles DEC December 2009: Landfill Waste Classification and
Waste Definitions 1996 (As amended 2009), DEC, 2009).

— As a minimum the soil should be analysed for TPH, BTEX & MAH see Section 3.5

— A useful guidance document for this process published by the Eastern Metropolitan Regional Council (EMRC)
is presented in Appendix F.

—  Disposal will be to an appropriately licensed landfill in accordance with the waste classification.

Any water pumped out of the excavation areas should be analysed for concentrations of the contaminants of
concern then taken off-site for appropriate disposal by a licensed liquid waste contractor

Alternatively a permit to discharge the waste water to sewer can be arranged with the Water Corporation. Details
on the application process can be found Appendix F and at the Water Corporations website:
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—  http://www.watercorporation.com.au/l/industrialwaste index.cfm

7.1.5 SOIL MANAGEMENT OUTSIDE OF STAGE 3 DEVELOPMENT BOUNDARY

Third party subsurface infrastructure (installation & maintenance) works outside of the Stage 3 Development
Boundary, shown in Figure 2 Appendix A, should be properly managed so that workers/ members of the public and
surface soils are protected should potentially impacted groundwater (and saturated soils) be encountered.

Where the subsurface infrastructure works are likely to encounter groundwater (depth greater than 1m) all
materials where possible are to be reinstated into the excavation

The areas where soil has been stockpiled should be swept into the open excavation either by hand or use of a
broom on a backhoe

Soil and water environmental management controls should be installed prevent runoff from entering stormwater
drains

Soil should be returned to the excavation in the sequence in which it was removed i.e. deep saturated soils first,
shallow dry soils last

Should surplus soils be generated that cannot be reinstated into the excavation and require disposal from the work
area the waste management procedures outlined in Section 7.1.4 can be adopted if the third party does not
operate one

If dewatering of deep excavations requires groundwater to be pumped to the Water Corporation’s sewer the third
party is advised to provide the Water Corporation with a copy of EMP when applying for an Industrial Waste
Application (One-Off-Discharge) or similar permit.

WSP Environment & Energy 0018065_EMP 01_Hamilton Street_V4 14



8 Periodic Review

The Contaminated Site Auditor will review information prepared by the Environmental Consultant and approve any
amendments to the EMP prior to finalisation and implementation.

The current EMP will be made available through the DEC website
The EMP is intrinsically linked to the Site Management Plan for Monitored Natural Attenuation - ref: 2987
REP02_Hamilton Street V3. Changes to the Site Management Plan — including the successful completion of its

remedial strategy will require the EMP to be updated accordingly

Copies of the written approval from all interested parties should be kept in Appendix D.
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Appendix A Figures

Figure 1 — Site Location
Figure 2 — EMP Site Boundary
Figure 3 — Monitoring Well Locations

Figure 4 — EMP Conceptual Site Model
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Appendix B Chemical Analysis Results Tables
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ug/L ug/L  fpg/l]  pg/l ug/L | po/l ug/L ug/L ug/L | po/L ) pg/L [ po/L | pg/L | po/L | pg/L | pa/L | po/L | pg/L { po/L | pg/L | pg/L [ pg/L | pg/L {pg/L ] pg/L [ pg/L | pg/Ll po/L | po/L lpg/l| po/L | pg/Lf pa/l | pg/l | pg/l | pg/L | pg/L ) po/L [ po/L | pg/L | pg/L | pg/L | pg/L{ mg/L | pg/L | mg/L | pg/L [ meg/L [ meg/L | mg/L { mg/L | % | mg/L| mg/L | mg/L
EQL 1000 1000 1 2 2 2 2 5 5 5 5 5 5 5 5 5 50 5 50 5 5 5 5 5 5 5 50 5 5 5 5 5 5 5 5 5 50 5 5 50 5 50 1 1000 1 10 | 0.01 | 0.01 1 0.05 10.01{ 0.1 0.01 | 0.01
DEC - Drinking Water Aesthetic Assessment Levels 3 25 20 10 250
DEC - Drinking Water Health Assessment Levels 1 300 800 600 30 3 3 0.7 50 0.3 30 1500 40 | 300
DoH - Domestic non-potable groundwater use | 10 3 25 20 300 30 [ 30 3 7 500 5 5 1 20 3 10 2500
Western TOX | | 10 30 250 200
Sampled Date-Time LocCode
1/14/2011 MWO01 - - 6 4660 36 |33,300|14,400| 47,700 <5 | <5]| <5 [ <5 <5| <5 | <5 | <5 <5 | <50| <5 [<50| <5 | <5 | <5 <5 | <5 [ <5 | <5 | <50 <5 | <5 <5 <5 | <5 <5 <5 | <5 | <56 [<50] <5 | <5 [ <50]| <5 [ <50 - - - - - - - - - - - -
1/14/2011 MW02 - - 2 | 3140 <2 [27,600] 5830 | 33.430 - - - - - - - - - - - - - - - - - - - - - - - - - - - -1 -1 -1T-1-1T-1-1T- - - - - - - - - - - - -
1/14/2011 MWO03 - - <1 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1/14/2011 MWO04 - - <1 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1/14/2011 MWO06 - - <1 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1/14/2011 MW12 - - <1 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1/14/2011 MW 17 - - 2 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1/14/2011 MW18 - - <1 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1/14/2011 OoMwW17 - - <1 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1/14/2011 OMW18 - - <1 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -1 - - - - - - - - - - - - -
1/14/2011 OMW19 - - <1 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1/14/2011 OMW54 - - <1 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1/14/2011 OMWS55 - - <1 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1/17/2011 MWO05 72,000] 336,000 5 4 <2 88 <2 89 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - [ 300 [<1000] 300 [1150[ 6.77 | 742 [ 27 | 0.1 [4.63] 2 [ <0.01[<0.01
1/17/2011 MW16 51,000]121,000] <1 6 <2 [ 3880 [ 4 3884 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - | 79 [<1000] 79 |330[ 477 | 545 | 84 [ 0.08]6.73] 1 | 0.02 [<0.01
1/17/2011 MW19 25,000(232,000| <1 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - | 235 [<1000| 235 | 60 | 14.2 | 15.6 | 302 | 3.98 |4.84] 0.2 | 0.06 |<0.01
1/17/2011 OMW15 19,000]130,000( <1 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - | 126 [<1000| 126 | 130 | 5.26 | 5.7 53 [ 1.22 [4.04] 0.3 | 0.02 [<0.01
1/17/2011 OMW16 62,000{157,000| <1 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 108 [<1000| 108 | 560 | 5.05 | 5.48 53 0.1 |4.09] 0.9 [ <0.01 |<0.01
1/17/2011 OMW?20 21,000{196,000] <1 <2 <2 <2 <2 <4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 199 [<1000] 199 | 840 | 545 | 5.79 47 | 0.21 {3.11] 1.4 [ <0.01 [<0.01
Statistical Summary.
Number of Results 6 6 19 19 19 19 19 19 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6 6 6 6 6 6 6 6 6 6 6 6
Number of Detects 6 6 4 4 1 4 3 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 6 6 6 6 6 6 6 6 3 0
Minimum Concentration 19,000]121,000f <1 <2 <2 <2 <2 <4 <5 ]| <5]|<5]|<5]|<5] <5 |<5] <5 | <5 [<50[<5|<50[<5[<5| <5 |<5]<5|<5]|<5]<50]|<5]<5 <5 <5 | <5 <5 | <5 | <5 ]| <5 |<50| <5 | <5 |<50) <5 |<50| 79 [<1000| 79 | 60 | 4.77 | 545 | 27 [0.08 | 3.1| 0.2 | <0.01 [<0.01
Minimum Detect 19,000]121,000 2 4 36 88 4 89 ND | ND | ND | ND | ND | ND | ND | ND [ ND [ ND [ ND [ ND [ ND [ ND [ ND | ND | ND [ ND [ND [ ND | ND | ND| ND [ND [ ND | ND [ ND [ ND [ ND [ND [ND|[ND|[ND|ND|[ND| 79 ND 79 | 60 | 477 [ 545 | 27 [0.08]3.1]| 0.2 | 0.02 [ ND
Maximum Concentration 72,000] 336,000 6 4660 36 |33,300(14,400| 47,700 <5 | <5 | <5 | <5 | <5 <5 <5 <5 <5 | <50| <5 | <50| <5 | <5 <5 <5 <5 <5 | <5 <50 <5 <5 <5 <5 <5 <5 <5 | <5 | <5 | <50| <5 | <56 [<50| <5 | <60 300 |<1000| 300 |1150| 14.2 15.6 | 302 | 3.98 | 6.7 2 0.06 [<0.01
Maximum Detect 72,000(336,000( 6 4660 36 [33,300)|14,400| 47,700 ND | ND [ ND | ND | ND [ ND | ND | ND | ND [ ND | ND [ ND | ND [ ND [ ND | ND | ND | ND | ND | ND ND [ ND ND ND | ND ND [ ND | ND | ND [ ND | ND [ ND | ND [ ND | ND | 300 ND 300 |1150| 14.2 | 15.6 | 302 | 3.98 | 6.7 2 0.06 ND
Average Concentration 41,667]195,333| 1.2 412 2.8 | 3415 | 1066 4481 175 | 500 [ 175 | 512 6.9 7.6 94 [ 0.95]4.6]0.97] 0.019 [0.005
Median Concentration 38,000/ 176,500| 0.5 1 1 1 1 2 25|25|25|25|25|25|25| 25|25 25|25 2525|2525 | 25|25 |25|25| 25 |25 |25| 25 [25[ 25| 25 |25]|25]|25| 25|25]|25| 25| 25| 25| 163 [ 500 | 163 | 445 [ 5.355[5.745| 53 [ 0.16 | 4.4 ]| 0.95] 0.013 [0.005
Standard Deviation 22,975( 80,493 | 1.6 1255 8 9615 [ 3494 12,967 85 0 85 | 424 | 3.6 4 103 | 15 | 1.2 [ 0.68] 0.021 0
Number of Guideline Exceedances 0 0 4 4 1 0 0 4 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
Number of Guideline Exceedances(Detq 0 0 4 4 1 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
Assessment levels taken from:
1. DEC, Assessment levels for Soil, Sediment and Water, February 2010 (DEC, 2010)
Westen Tox, Table 4.1 Sugguested Cleanup Target Levels (WesternTox, 2007)
Notes:
No value available / not analysed
Shading indicates concentration is above the relevant assessment level(s)
Aesthetic Bold indicates concentration is above the DEC drinking water aesthetic assessment level
Health Italics indicates concentration is above DEC drinking water health assessment level
Non-potable Underline indicates concentration is above DoH - Domestic non-potable groundwater use
Westen Tox Idicates concentration is above Westen Tox assessment level
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Table 01 - Residual Contaminant Levels in Groundwater 0018065 Hamilton Street
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mg/L | pg/L | pH Units| mg/L{ mg/L | mg/L | mg/L | pg/L | po/L | pg/L | pg/L | po/L | pg/L | mg/L | mg/L mg/L | mg/L | mg/L [ mg/L mg/L uo/L o/l | po/L | po/L {pg/L lpg/l| po/L | po/L | pg/L | pg/l /L ug/L | pa/L {pg/L | pg/L | pg/L | po/L | pg/L [ pg/L | pg/L | po/L | po/L | pa/L | po/L | pg/L
EQL 0.01 | 100 0.01 1 1 5 1 5 5 5 5 5 5 1 0.01 0.001 [ 0.01 1 1 0.01 7 50 | 50 | 50 5 50 20 50 | 100 | 50 50 5 5 5 5 5 5 5 5 5 5 5 5 5 5
DEC - Drinking Water Aesthetic Asse: 6.5-8.5 4
DEC - Drinking Water Health Assessme] 500 0.05 30
DoH - Domestic hon-potable groundwat: 5000 0.5 4
Western TOX I 120 300 200 | 500 120
Sampled Date-Time LocCode
1/14/2011 MWO01 - - - - - - - | 937 57 |126[ 44 | <5 | <5 - - - - - - - 226 <50 | <50 | <50 | <5 [ <50]99,400[8770]1360| <50 [ 10,100 - 10,155] <5 [4660| <5 | <6 | <6 | <5 [ <6 | <6 | <5 [ <5 [ 78 | <5 | <5 | <5
1/14/2011 MWO02 - - - - - - - 11020 13 | 92 | 15 [ <5 | <5 - - - - - - - - - - - - - 170,800 5400 190 [ <50 5590 - 5615 - |2550| - - - - - - - - 74 - <5 -
1/14/2011 MWO03 - - - - - - - 19 | <6 [ <5 | <5 | <5 | <5 - - - - - - - - - - - - - <20 | 120 [ 160 | <50 280 - 305 - <5 - - - - - - - - <5 - <5 -
1/14/2011 MWO04 - - - - - - - <5 [ <5[<5[<5[<5]<5 - - - - - - - - - - - - - <20 | <50 [<100] <50 <50 - <5 - - - - - - - - | <51 - <5 -
1/14/2011 MWO06 - - - - - - - <5 | <5 [ <5 [ <5[<5][ <5 - - - - - - - - - - - - - <20 |1190]|2970| <50 | 4160 - 4185 - <5 - - - - - - - - | <5 - <5 -
1/14/2011 MW12 - - - - - - - <5 [ <5 <5]| <5[<5]<5 - - - - - - - - - - - - - <20 | <50 [<100] <50 <50 - <5 - - - - - - - - <5 - <5 -
1/14/2011 MW17 - - - - - - - <5 [ <5 6 <5 | <5 | <5 - - - - - - - - - - - - - <20 | 250 [ 720 | 90 1060 - <5 - - - - - - - - 6 - <5 -
1/14/2011 MW18 - - - - - - - <5 [ <5[<5[<5[<5]<5 - - - - - - - - - - - - - <20 | <50 [<100] <50 <50 - <5 - - - - - - - - | <51 - <5 -
1/14/2011 OMW17 - - - - - - - <5 | <5|<5|<5[<5] <5 - - - - - - - - - - - - - <20 | <50 |<100| <50 <50 - <5 - - - - - - - - <5 - <5 -
1/14/2011 OMW18 - - - - - - - <5 | <5 | <5| <5[<5] <5 - - - - - - - - - - - - - <20 | <50 | <100| <50 <50 - <5 - - - - - - - - <5 - <5 -
1/14/2011 OMW19 - - - - - - - <5 [ <5 <5]| <5[<5] <5 - - - - - - - - - - - - - <20 | <50 [<100| <50 <50 - <5 - - - - - - - - <5 - <5 -
1/14/2011 OMW54 - - - - - - - <5 | <5[<5[<5[<5]<5 - - - - - - - - - - - - - <20 | <50 [<100] <50 <50 - <5 - - - - - - - - | <51 - <5 -
1/14/2011 OMWS55 - - - - - - - <5 | <5 | <5|<5[<5] <5 - - - - - - - - - - - - - <20 | <50 |<100| <50 <50 - <5 - - - - - - - - <5 - <5 -
1/17/2011 MWO05 <0.01 [ 2000 6.92 15 <1 448 | 28 | 131 | 13 [ 49 | 26 | <5 | 11 | 118 | <0.01 | <0.001 | <0.01| 8 11 10.7 - - - - - - 300 |2130|1970| 60 4160 - <5 - - - - - - - - 18 - <5 -
1/17/2011 MW16 0.02 [1000| 6.49 46 40 [ 351 | 14 | 67 [ <5 | 8 | <5 | <5 | <5 | 46 | <0.01]| <0.001 [<0.01| 11 | 10 3.35 - - - - - - | 7720 | 520 | 140 | 70 730 - 1256 - - - - - - - - | 12] - <5 -
1/17/2011 MW19 0.06 [ 300 7.27 210 [ 47 |1500| 7 <5 | <5 [ <5 [ <5 | <5 [ <5 85 [<0.01) <0.001[<0.01| 26 6 0.072 - - - - - - <20 | <50 [<100] <50 <50 - <5 - - - - - - - - | <51 - <5 -
1/17/2011 OMW15 0.02 | 300 7.12 32 60 | 349 9 <5 | <5 | <5 | <5 | <5 | <5 | 66 |<0.01[ <0.001]<0.01| 9 11 0.063 - - - - - - <20 | <50 [<100| <50 <50 - <5 - - - - - - - -1 <51 - <5 -
1/17/2011 OMW16 <0.01 | 900 6.54 50 66 356 | 13 <5 | <5 [ <5 ]| <5 | <5 | <5 41 | <0.01 | <0.001 [<0.01| 13 7 0.275 - - - - - - <20 | <50 [<100| <50 <50 - <5 - - - - - - - - <5 - <5 -
1/17/2011 OMW20 <0.01 |1400]| 7.27 29 6 386 | 15 | <5 | <5 | <5 | <5 | <5 | <5 | 72 |<0.01| 0.002 |<0.01| 8 11 1.99 - - - - - - <20 | 190 | 530 | <50 720 - 745 - <5 - - - - - - - - 1 <5] - <5 -
Statistical Summary.
Number of Results 6 6 6 6 6 6 6 19 | 19 [ 19 |1 19 | 19 | 19 6 6 6 6 6 6 6 1 1 1 1 1 1 19 19 19 19 19 1 19 1 1 1 1 1 1 1 1 19 1 19 1
Number of Detects 3 6 6 6 5 6 6 5 3 5 3 0 1 6 0 1 0 6 6 6 1 0 0 0 0 0 4 8 8 3 8 0 3 0 0 0 0 0 0 0 0 5 0 0 0
Minimum Concentration <0.01 | 300 6.49 15 <l |349]| 7 <5 | <5 | <5 | <5 | <5 | <5 | 41 [<0.01|<0.001|<0.01] 8 6 0.063 226 <50 [ <50 [ <50 <5 [ <50 <20 | <50 |<100| <50 <50 <5 ]| <5 | <5 <5|<5]|<5]|<5]|]<5]|<5]|<5]|<5]|<5]<5]<5
Minimum Detect 0.02 | 300 6.49 15 6 349 | 7 19 | 13| 6 | 15 [ND [ 11 [ 41 ND | 0.002 | ND 8 6 0.063 226 ND | ND | ND | ND | ND | 300 [ 120 | 140 | 60 280 ND | 256 | ND | ND | ND | ND | ND | ND | ND | ND| 6 | ND| ND [ ND
Maximum Concentration 0.06 | 2000 7.27 210 66 1500 28 |1020| 57 [126]| 44 | <5 | 11 | 118 | <0.01 | 0.002 |<0.01] 26 11 10.7 226 <50 [ <50 | <50 | <5 [<50]99,400|8770(2970( 90 10,155 <5 [4660) <5 [ <56 | <56 | <56 | <5 [ <5 | <5 | <5 [ 78| <6 | <5 | <5
Maximum Detect 0.06 | 2000 7.27 210 66 |1500| 28 [1020| 57 | 126| 44 | ND | 11 [ 118 ND 0.002 ND 26 11 10.7 226 ND | ND | ND | ND | ND [99,400(8770]|2970| 90 10,155 ND |4660( ND | ND [ ND | ND | ND [ ND | ND [ ND | 78 | ND | ND [ ND
Average Concentration 0.019 | 983 6.9 64 37 | 565| 14 |116[65( 17 [ 6.6 [ 25[ 29[ 71 [ 0.005| 0.0008 [0.005] 13 [ 9.3 2.7 9388 | 992 | 452 | 33 1429 395 12 2.5
Median Concentration 0.013 | 950 7.02 39 [ 435371 [135| 25| 25]|25]|25]|25]| 25| 69 |0.005]| 0.0005|0.005[ 10 |10.5]| 1.1325 226 25 [ 25 [ 25 [ 25| 25 10 25 | 50 | 25 25 25| 25]|25]|25|25|25]|25]|25]|25]|25]|25]|25]| 25|25
Standard Deviation 0.021 | 655 0.35 73 27 460 | 7.4 [ 306 13 | 35 [ 11 0 2 28 0 0.0006 0 6.9 [ 2.3 4.1 27,160(2282)| 802 | 19 2710 1186 23 0
Number of Guideline Exceedances 0 0 1 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 5 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0l19[0
Number of Guideline Exceedances(Detd 0 0 1 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 5 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0
Assessment levels taken from:
1. DEC, Assessment levels for Soil, Sed
Westen Tox, Table 4.1 Sugguested Cle¢
Notes:
No value ave
Shading indit
Aesthetic Bold indicate
Health Italics indicat
Non-potable Underline inc
Westen Tox Idicates conc
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A short primer on benzene, toluene, ethylbenzene and xylenes
(BTEX) in the environment and in hydraulic fracturing fluids

Dr Frederic Leusch and Dr Michael Bartkow, Griffith University — Smart Water Research Centre

17 Nov 2010

1. Some notes about concentrations

Concentrations in water in this document are generally given as part-per-billion (ppb), equivalent to one microgram
per litre (ug/L). A microgram is a millionth of a gram. One ppb is roughly equivalent to a teaspoon of material in an
Olympic-size swimming pool. Note that ppb air concentrations cannot simply be converted to pg/m? (and vice versa)
but require a conversion factor.

2. What is BTEX?

BTEX is an abbreviation used for four related compounds found in coal tar, crude petroleum and a wide range of
petroleum products. The compounds are Benzene, Toluene, Ethylbenzene and Xylenes.

Table 1. Name, chemical abstract service registry number (CASRN, a unique identifier) and chemical structure of
benzene, toluene, ethylbenzene and xylenes (BTEX).

Compound CASRN Chemical structure
Benzene 71-43-2 O
Toluene 108-88-3
CH,
Ethylbenzene 100-41-4
H,C

Xylenes 1330-20-7 H,

e

Once released in the environment, BTEX compounds usually evaporate quickly into the air. BTEX can also dissolve in
water, and it may be found in surface and groundwater at contaminated sites or in close vicinity to natural oil, coal
and gas deposits.
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3. Sources of BTEX

BTEX are naturally-occurring compounds in crude oil. Benzene for example is found at levels up to 4 g/L in crude
petroleum, and can be found in sea water (0.8 ppb) in the vicinity of natural gas and petroleum deposits (IPCS 1993).
Other natural sources of BTEX compounds include gas emissions from volcanoes and forest fires (IPCS 1985, 1993,
1996, 1997; ATSDR 2007a).

The primary man-made sources of BTEX into the environment are via emissions from motor vehicles and aircraft
exhaust, losses during petrol marketing, spills and cigarette smoke. BTEX are created and used during the processing
of refined petroleum products and coal and during the production of chemical intermediates and consumer products
such as paints and lacquers, thinners, rubber products, adhesives, inks, cosmetics and pharmaceutical products (IPCS
1985, 1993, 1996, 1997; NTP 2005). BTEX compounds are among the most abundantly produced chemicals, with
worldwide annual production of 8-10 million tons of benzene (NTP 2005), 5-10 million tons of toluene (ATSDR 2000),
5-10 million tons of ethylbenzene (IPCS 1996) and 10-15 million tons of xylenes (IPCS 1997).

The majority of BTEX released into the environment enter the atmosphere directly. BTEX may be introduced into
water by industrial effluents and atmospheric pollution, but releases of BTEX to water are mainly related to spills of
petrol and petroleum products or proximity to natural deposits of petroleum and natural gas (IPCS 1985, 1993, 1996,
1997). If present in drinking water sources, BTEX compounds can be efficiently removed by activated carbon
filtration (NHMRC 2004).

3.1. BTEX in hydraulic fracturing fluids

BTEX-containing petroleum products (such as diesel) have been used as additives in stimulation fluids, particularly in
hydraulic fracturing (fraccing). Well stimulation is used to increase production in oil and gas wells by improving the
flow of hydrocarbons into the oil well. Fraccing is the process of pumping high pressure fluids into a coal seam to
fracture the seam and allow gas to flow into the gas well, thus maximizing extraction. Fraccing fluid consists mostly
of water and sand but small amounts of additives are used to thicken the fluid and improve the efficiency of the
process, thus reducing the need for excess water use. The use of BTEX as an additive in fraccing fluids has in the past
been permitted in coal seam gas extraction; however since 2003 the US industry has voluntarily agreed to
discontinue using BTEX in fraccing fluids due to the availability of safer alternatives (USEPA 2004). In Queensland,
BTEX is strictly regulated and must not be used in stimulation fluids in amounts greater than that provided by the
legislation (SoQ 2010).

4. Exposure to BTEX

The presence of BTEX in petrol and as a widely used industrial solvent can result in significant and widespread
emissions to the environment (Table 2). The most important source of human exposure to BTEX is from breathing of
contaminated air, particularly in areas of heavy motor vehicle traffic, petrol stations and through cigarette smoke
(IPCS 1985, 1993, 1996, 1997; WHO, 2008). Cigarette smoke in particular can contribute half of the daily exposure to
BTEX compounds (ATSDR 2007a). Exposure to BTEX from water contributes only a small percentage of the total daily
intake, compared with inhaled air and dietary sources (Table 3).
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4.1. Benzene (IPCS 1993, ATSDR 2007a, NTP 2005)

Outdoor environmental levels of benzene range from 0.2 pg/m? (0.06 ppb) in remote rural areas to 349 ug/m?® (107
ppb) in industrial centres with a high density of motor vehicle traffic. The percentage of benzene in unleaded petrol
is approximately 1-2%. Driving a motor vehicle one hour per day is estimated to add 40 pg of benzene to a person’s
daily intake. Levels up to 10,000 pug/m? (3,000 ppb) have been measured in air at petrol stations. Spending a little
under 2 min/week to refuel a car at the petrol station leads to an additional estimated daily intake of 10 pg. Benzene
has been detected at levels as high as 500 ug/m?® (154 ppb) in indoor residential air. Cigarette smoke contributes
significant amounts of benzene to the levels reported in indoor air, with smokers inhaling approximately 1,800 ug
benzene/d compared to 50 pg/d by non-smokers. Benzene can also occur in foods and drinks as a product of a
reaction between benzoate and ascorbic acid, and has been found in soft drinks in the UK at concentrations as high
as 28 ppb (ug/L) (FSA, 2006). In comparison, benzene concentrations in water are generally low (Table 2).

4.2. Toluene (IPCS 1985, ATSDR 2000)

The largest source of toluene release is during the production, transport, and use of petrol, which contains about 5—
8% toluene. The concentrations of toluene in air have been found to be quite low in remote areas, but levels of 5-25
pg/m? (1.3-6.6 ppb) are common in suburban and urban areas, with levels as high as 1,310 pg/m? (350 ppb) in areas
of high traffic density. Concentration at petrol station can be as high as 9,000 pg/m?* (2,400 ppb), and refilling a car
can add significantly to daily toluene intake. Toluene is also a common indoor contaminant, being used in common
household products such as paints, adhesives and nail polish, as well as from cigarette smoke. Toluene is
occasionally detected in drinking water supplies, but occurrence is not widespread and levels are generally below 3
ppb (but can go as high as 3,500 ppb in groundwater from industrially-polluted sites) (Table 2).

4.3. Ethylbenzene (IPCS 1996, ATSDR 2007b)

Ethylbenzene is ubiquitous in ambient air, primarily as a result of industrial releases and vehicle emissions. Petrol
contains about 1-2% ethylbenzene. Ethylbenzene concentrations ranging from 0.74 to 360 pg/m?® (0.1 — 83 ppb) have
been measured at urban sites. Levels found at rural sites are generally <2 pg/m? (<0.46 ppb). Ethylbenzene releases
to the air especially in indoor environments can occur with the use of consumer products such as pesticides, liquid
process photocopiers and plotters, solvents, carpet glue, paints, varnishes, automotive products, adhesives, and
fabric and leather treatments that contain ethylbenzene. Ethylbenzene is detected infrequently in drinking water
(Table 2). Ethylbenzene levels in uncontaminated groundwater are generally <0.1 ppb. However, much higher levels
have been reported for groundwater contaminated via waste disposal, fuel spillage and industrial facilities. At a
solvent recovery facility, ethylbenzene concentrations of up to 28,000 ppb were measured in contaminated
groundwater.

4.4. Xylenes (IPCS 1997, ATSDR 2007c)

Xylene is primarily released from industrial sources, in motor vehicle exhaust (petrol contains 7-10% xylenes), and
during its use as a solvent. Typically, background levels of xylene in ambient air are around 1 ug/m?*(0.23 ppb), but in
suburban areas it is around 3 ug/m? (0.69 ppb). Higher levels have been measured in urban and industrialized areas,
up to 775 ug/m?® (178 ppb). In some cases, indoor levels of xylene can be higher than outdoor levels, especially in
buildings with poor ventilation. Typically, background levels of xylenes in surface and ground waters are low (<0.1
ppb) (Table 2). Much higher levels have been measured in some industrial areas and areas associated with the oil
industry.
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Table 2. Reported concentrations of benzene, toluene, ethylbenzene and xylene (BTEX) in air and water.

Air (ug/m’)
Remote rural area 0.2-16 0.5-260 0.2-1.6 <0.1-3
Industrial centre with high traffic Up to 349 Upto 1,310 Up to 360 Up to 775

density

Water (ppb or pg/L)
Surface water <0.1-2.1 <1-15 <0.1-1.8 <0.1-1.2
Contaminated surface water Up to 100 NA Up to 15 Up to 32
Groundwater <0.1-1.8 <1-100 <0.1-1.1 <0.1-0.5
Contaminated groundwater Up to 330 Up to 3,500 Up to 2,000 Up to 1,340
Drinking water <0.1-5 <1-27 <1-10 <0.1-12

Notes: All data in this table from ATSDR 2000, 2007a, 2007b and 2007c; IPCS 1985, 1993, 1996 and 1997; NTP 2005; WHO 2008; and NHMRC
2004.

Table 3. Estimated daily intakes of benzene, toluene, ethylbenzene and xylenes (BTEX). All values are in all in pg/d.

\ Benzene Toluene Ethylbenzene Xylenes
Air breathing 90-1,300 2-12,000 2-3,600 70-2,000
Cigarette smoking 1,800 2,000 40° Up to 190°
Food Up to 250 Up to 64 NA NA
Drinking water Up to 10° Up to 43 Up to 20° Up to 24°

Notes: Unless otherwise indicated, all data in this table from ATSDR 2000, 2007a, 2007b and 2007c; IPCS 1985, 1993, 1996 and 1997; NTP
2005; WHO 2008; and NHMRC 2004. ® Assuming 5 cigarettes/d; b Assuming 2 L/d. NA: Not applicable.

4.5. Exposure to BTEX from hydraulic fracturing

There are two potential exposure sources to BTEX from hydraulic fracturing: 1) use of BTEX in fraccing fluids, and 2)
fracturing through hydrologic confining layer and creating of a hydraulic communication between the coal seam and
underground aquifers used for groundwater.

A report by the US Environmental Protection Agency (USEPA) showed that if BTEX was used as an additive to fraccing
fluids, the concentration of BTEX at the point of injection would be 45-4,400 ppb for benzene, 120-31,000 ppb for
toluene, 120-8,700 ppb for ethylbenzene and 330-26,000 ppb for xylenes (USEPA 2004). The report concluded that
while these concentrations were high, the risk of contaminating groundwater sources of drinking water was minimal
due to recovery of injected fluids (68-82%) combined with the mitigating effects of dilution and dispersion,
adsorption and biodegradation (USEPA 2004).

BTEX are natural compounds found in crude oil, coal and gas deposits. As such, they may be naturally present at low
concentrations in groundwater abstracted from aquifers in the vicinity of these deposits, whether BTEX has been
used in fraccing fluids or not. Hydraulic fracturing may cause a link between BTEX-rich coal seam and nearby
groundwater. The extent and nature of these fractures depend on the depth of the fracturing process and the local
geomorphology. After careful modelling and evaluation, the USEPA report concludes that the possible hydraulic
connections are unlikely to represent a significant potential threat to drinking water sourced from groundwater
(USEPA 2004).
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5. Impacts of exposure to BTEX
5.1. In humans

After exposure to BTEX, several factors determine whether harmful health effects will occur, as well as the type and
severity of such health effects. These factors include the amount of BTEX to which you are exposed and the length of
time of the exposure, as well as which BTEX compound you were exposed to. Of the four BTEX compounds, benzene
is the most toxic. Most toxicity data is available for airborne exposure to BTEX, as this is the most common route of
exposure to these volatile compounds.

Benzene is rapidly and efficiently absorbed and widely distributed throughout the body. Exposure to very high
concentrations in air (10,000,000 ppb and above) can cause death (ATSDR 2007a). Lower levels (700,000 — 3,000,000
ppb) can cause drowsiness, dizziness, rapid heart rate, headaches, tremors, confusion, and unconsciousness. Long
term exposure to benzene can cause cancer of blood forming organs (leukaemia). Eating foods or drinking liquids
containing high levels of benzene can cause vomiting, irritation of the stomach, dizziness, sleepiness, convulsions,
rapid heart rate, coma, and death. The health effects that may result from eating foods or drinking liquids containing
lower levels of benzene are not known (ATSDR 2007a).

Toluene is readily absorbed from the gastrointestinal tract after ingestion, and is distributed preferentially in adipose
tissue, then the kidneys, liver and brain. The main effect of toluene is on the brain and nervous system, with fatigue
and drowsiness being the most obvious symptoms (ATSDR 2000).

Ethylbenzene is readily absorbed from the human gastrointestinal tract. Animal studies show enlargement of the
liver and kidney at high doses (400 mg/kg body weight per day). Liver effects were also observed in a number of
inhalation studies. In general, acute and chronic toxicity is low in humans although symptoms such as irritation of
eyes and the respiratory tract have been reported at high levels of exposure in air (IPCS 1996). Exposure to relatively
low concentrations of ethylbenzene for several days to weeks resulted in potentially irreversible damage to the inner
ear and hearing of animals (ATSDR 2007b).

Xylenes are readily absorbed after inhalation. Both short- and long-term exposure to high concentrations of xylene
can also cause a number of effects on the nervous system, such as headaches, lack of muscle coordination, dizziness,
confusion, and changes in one's sense of balance as well as irritate the eyes and respiratory tract (ATSDR 2007c, IPCS
1997).

5.2. In aquatic organisms

Toxicity testing for BTEX compounds have also been conducted on aquatic organisms. Typically water concentrations
in excess of 1 mg/L are required to produce acute toxic effects in organisms such as algae, daphnids and fish. Due to
low background concentrations of these chemicals in water, rapid volatilization and degradation processes and their
low to moderate toxicity, the overall risk to the aquatic environment is therefore considered low. It should be
noted, however, that higher concentrations of these chemicals can occur in water at contaminated sites (IPCS 1985,
1996, 1997, USEPA 2010).
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6. Guideline BTEX levels
6.1. Water

Public health guidelines for BTEX are available for drinking water in the Australian Drinking Water Guidelines (ADWG;
NHMRC 2004). In air, different types of guidelines are available for both ambient and occupational settings (Air
Toxics NEPM; EPHC 2004).

Benzene is a known carcinogen (cancer causing). The ADWG specify that it should not be detected in drinking water.
For practical reasons, the drinking water guideline for benzene is 1 ppb (which is the analytical detection limit)
(NHMRC 2004). The remaining chemicals (toluene, ethylbenzene and xylenes) are not recognized as carcinogenic
(IARC 1989) and their drinking water guidelines are much higher (Table 4).

It is important to understand that health guidelines (such as the ADWG) are based on an acceptable daily intake. This
is the amount of a chemical that can be ingested every day over a lifetime without adverse effect. Drinking water
guidelines are set according to an acceptable daily intake based on a 70 kg person drinking 2 litres of water every day
for 70 years. These guidelines provide a significant margin of safety — for example most people do not drink 2 litres
of water per day and they are not constantly exposed to guideline levels of contaminants in their drinking water
supply. This means that short-term exceedance of the guidelines do not necessarily represent a significant health risk
depending on how often and how long these exceedances occur (enHealth 2002).

The following table summarizes current Australian and selected international guidelines both for drinking and
environmental waters for the four components of BTEX.

Table 4. Water guidelines for benzene, toluene, ethylbenzene and xylene (BTEX). All values are in ppb (ug/L).

CASRN' QPHR? US NPDWS®  ANZECC (99%
protection)®
Benzene 71-43-2 1 1 10 5 600 |
Toluene 108-88-3 800 800 700 1000 180
(25 for
aesthetics)*
Ethylbenzene 100-41-4 300 300 300 700 50
(3 for aesthetics)*
Xylene 1330-20-7 600 600 500 10 000 200
(20 for (total xylenes)

aesthetics)*

! Chemical Abstract Services Registry Number; % Queensland Public Health Regulation (QHPR 2005); ® Australian Drinking Water Guidelines
(NHMRC 2004); * World Health Organisation Drinking Water Guidelines (WHO 2008); > United States National Primary Drinking Water
Standards (USEPA 2003); ® Australian and New Zealand Environment Conservation Council Environmental Protection Guidelines (ANZECC
2000). * Toluene, ethylbenzene and xylenes have a lower aesthetics guidelines than a health guideline. This is because these compounds will
be noticeable by smell or taste before they become a health risk.
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6.2. Air

The National Environment Protection (Air Toxics) Measure (Air Toxics NEPM) provides a framework for monitoring,
assessing and reporting on ambient levels of five air toxics that includes benzene, toluene and xylene to assist in the
future development of national air quality standards for these pollutants. The Air Toxics NEPM uses the term
'monitoring investigation levels' for air toxics. If these levels are exceeded then further investigation may be
appropriate, but exceedance does not indicate that adverse health effects will occur and the goal is to gather
sufficient data nationally to facilitate development of standards. As with the drinking water guidelines, benzene has
the lowest value at 3 ppb (Table 5).

In Queensland, the Environmental Protection (Air) Policy 2008 (SoQ 2008) specifies guidelines for benzene, toluene
and xylenes in air to ensure protection of human and environmental health from those pollutants in air (Table 5).
The guidelines levels are based on the Air Toxics NEPM investigations levels.

Table 5. Air quality guidelines for benzene, toluene, ethylbenzene and xylene (BTEX). All values are in ppb.

NEPM Air Toxics Queensland (Air) EPP
(Annual Average) (Annual Average)
Benzene 71-43-2 3 3
Toluene 108-88-3 100 100°
Ethylbenzene 100-41-4 NA NA
Xylene 1330-20-7 200 200°

Notes: ? with concentrations up to 1,000 ppb acceptable for up to 24h. ® with concentrations up to 250 ppb acceptable
for up to 24h. NA: Not applicable

7. Conclusions

The primary exposure to BTEX is from breathing air contaminated by motor vehicle emissions, industrial use and
cigarette smoke. The levels in drinking water are usually very low and intake from drinking and food sources is
usually minor in comparison. However, contamination from fuel spillage and industrial activities can result in
localised high concentrations in surface and groundwater. In those instances, activated carbon filtration is an
effective treatment option to reduce BTEX concentrations to acceptable levels.

Use of BTEX in fraccing fluids is currently out of favour due to the availability of safer alternatives. Nevertheless, if
BTEX were used in fraccing fluids, it is unlikely to significantly contribute to contamination of drinking water from
groundwater sources. Groundwater in the vicinity of natural oil, gas and coal deposits may however contain elevated
levels of naturally-occurring BTEX compounds. The local geomorphology and possibility of creating hydraulic
connections between coal seam and nearby groundwater must be taken into account prior to using hydraulic
fracturing.
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Calculation of Air Quality Monitoring Occupational Exposure Levels for VOCs

The following tables have been used to calculate occupational exposure levels for the chemicals in groundwater at the Site which have the potential to give rise to vapours

The Threshold Limit Value for the typical mixtures have been calculated based on the composition of groundwater from two wells: MW1 where the highest recorded values of impact
has been recorded. MW16 at the southern boundary of the Site where.

The three values provide the user with guidelines with respect to working in atmospheres containing these compounds without PPE. The following action levels are recommended:

1. Lower Alarm Value Vapours are present. An approved organic vapour respirator (AS/NZS 1715 and 1716) can be worn for nuisance odour
2. High Alarm Value Vapours are present. Recommended use pproved organic vapour respirator (AS/NZS 1715 and 1716) while working
3. Threshold Limit Value Vapours are present at levels at or exceeding the occupational exposure levels without PPE. Exit work area and return if :

a. Levels monitored return to safe Alarm Value
b. an approved organic vapour respirator (AS/NZS 1715 and 1716) has been sourced and is worn.

Typical Contaminant Mixtures in Centre of Site (MW1)

Typical Percentage of CelEE e .
Compound Concentration in  [Vapour - Mole o) LsiS Fr_actlon/ TWA ppm Mole Fraction/TWA [STEL MOIG.

Groundwater ug/l |Fraction standard 10.6 |Correction Factor Fraction/STEL

PID lamp

Benzene 6 0.000103 0.53 0.000195 1 0.000103 1 0.000103
Toluene 36 0.000621 0.5 0.001241 50 0.000012 150 0.000004
Ethyl benzene 4660 0.080346 0.52 0.154512 100 0.000803 125 0.000643
Xylene (o-, m-, p- isomers) 47700 0.822428 0.43 1.912623 80 0.010280 150 0.005483
Trimethyl benzene 5597 0.096502 0.35 0.275719 25 0.003860 125 0.000772
Total 1.00 2.4 0.015060 0.01
Threshold Limit Value max exposure limit (ppm) _ _
Lower Alarm Value for PID (ppm) TWA 14 STEL 3o|
High Alarm Value for PID ppm 28 59)




Typical Contaminant Mixtures at Edge of Site Adjacent to Centre Street (MW16)

ez PR R el gggi:t:g: Mole Fraction/ Mole
Compound Concentration in Vapoiur - Mole standard 106 |Correction Factor TWA ppm Mole Fraction/TWA [STEL Fraction/STEL
Groundwater ug/l |Fraction PID lamp

Benzene 4 0.000686 0.53 0.001294 1 0.000686 1 0.000686
Toluene 0 0.000000 0.5 0.000000 50 0.000000 150 0.000000
Ethyl benzene 37 0.006342 0.52 0.012196 100 0.000063 125 0.000051
Xylene (o-, m-, p- isomers) 3760 0.644498 0.43 1.498832 80 0.008056 150 0.004297
Trimethyl benzene 2033 0.348474 0.35 0.995641 25 0.013939 125 0.002788
Total 1.00 2.4 0.022744 0.01
Threshold Limit Value max exposure limit (ppm) TWA time _ _
Lower Alarm Value for PID (ppm) weighted average 9| STEL 27
High Alarm Value for PID ppm for 8 hour shift 18 53
Reference Material
Occupational Exposure Limits for Primary Toxic Compounds (Vapour)

Carcinogen
Standard Name Synonyms Cas No TWA (ppm) TWA (mg/m3) STEL (ppm) STEL (mg/m3) Category

see Haz.
Benzene 71-43-2 1 3.2 1 Substances

information
Toluene | |108-88-3 | 50| 191| 150| 574|-
Ethyl benzene | [100-41-4 | 100| 434| 125| 543|-
Xylene (o-, m-, p- isomers) | | | 80| 350 150| 655|-
Trimethyl benzene | |25551-13-7 | 25| 123  125* |- |-

Information Source: Safe Work Australia [Online - http://hsis.ascc.gov.au/SearchHS.aspx - 15 April 2011)
* with the exception of STEL for Trimethylbenzene - sourced from EH40 - UK HSE

Notes:



All occupational exposures to atmospheric contaminants should be kept to as low a level as is workable (practicable) and in all cases to below the National Standard.

These exposure standards are guides to be used in the control of occupational health hazards. These exposure standards should not be used as fine dividing lines between safe and
dangerous concentrations of chemicals. They are not a measure of relative toxicity.

TWA (Time Weighted Average): the time-weighted average airborne concentration over an eight-hour working day, for a five-day working week over an entire working life. According
to current knowledge this concentration should neither impair the health of, nor cause undue discomfort to, nearly all workers.

STEL (Short-Term Exposure Limit): the average airborne concentration over a 15-minute period which should not be exceeded at any time during a normal eight-hour work day.
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King, George (WSP Environmental, Perth)

From: Clint Burdett <clint.burdett@canning.wa.gov.au>

Sent: Monday, 11 July 2011 9:22 AM

To: King, George (WSP Environmental, Perth)

Subject: RE: Environmental Management Plan - Version 3: Revision following feedback and

comments from stakeholders

Hi George,

The City, like most other Local Governments doesn't have a good working knowledge or experience in contaminated
site investigation/remediation. It therefore places us in the position of not being able to answer competently (in my
opinion) a persons queries in relation to an EMP or its implications. What we do currently on contaminated sites
issues, is refer the person straight to DEC, as they are the experts in the field, we refer to the contaminated sites
database and advise the person to discuss any issues with DEC, and if need be - to seek their own legal advice.

It would be the case that if we were to receive queries, we would refer the person to DEC.

It might also be worth noting that members of the public, site owners and applicants all have a responsibility to inform
themselves - to do their research and liaise with DEC, check memorials etc.

| would suggest that we could retain a copy for our needs - such as reference during assessment of a Planning
Application, however in terms of third parties obtaining copies or information on it, it must be linked to the already
publicly available DEC database, or be available via the DEC's summary of records.

Hope this assists.

Clint Burdett

From: King, George (WSP Environmental, Perth) [mailto:George.King@WSPGroup.com]

Sent: Friday, 8 July 2011 5:09 PM

To: Clint Burdett

Subject: RE: Environmental Management Plan - Version 3: Revision following feedback and comments from
stakeholders

Hi Clint,
Thanks for the update.
In terms of providing access to the EMP in the future the DEC is likely to provide the following :

“DEC can provide a page on the DEC website that can function as a repository of management plans”

Notwithstanding the above there would be a strategically advantage for the City of Canning to retain the primary
role outlined in Table 6.1, albeit after some practical refinement. If the DEC’s website can provide a distribution
point for the EMP how might the City of Canning direct queries to this from:

e Members of the Public
e Site Owners
e Planning applications from the Site

Could the City of Canning provide direction on how they would do this to provide a possible substitution to the
current proposed role?

Please feel free to call if you have any queries.



Thanks again.

Kind regards

George King

Senior Environmental Engineer

WSP Environment & Energy

29 Catherine St

Subiaco, WA 6008, Australia

Tel: +61 (0)8 9489 4325

Fax: +61 (0)8 9489 4399

Mobile: +61 (0)448 977 167

Web: http://www.wspenvironmental.com

Environmental Adviser of the Year 2010 - Acquisitions Monthly

WSP Environment & Energy is one of the world’s leading globally integrated consultancies. We help our clients manage their
risks, enhance their management systems and make sustainable business improvements.

CONFIDENTIAL

This e-mail is confidential to the named recipient. If you have received a copy in error, please destroy it. You may not use or
disclose the contents of this e-mail to anyone, nor take copies of it. The only copies permitted are (1) by the named recipient and
(2) for the purposes of completing successful electronic transmission to the named recipient and then only on the condition that
these copies with this notice attached, are kept confidential until destruction.

From: Clint Burdett [mailto:clint.burdett@canning.wa.gov.au]

Sent: Friday, 8 July 2011 4:27 PM

To: King, George (WSP Environmental, Perth)

Subject: RE: Environmental Management Plan - Version 3: Revision following feedback and comments from
stakeholders

Hi George,
| note the additional role as specific in table 6.1.

The City would expect that the DEC (through the DEC's contaminated sites search facility) to be the agency
responsible for providing information to interested parties on any matters relating to the contaminated site status or
management of this site. We would however be open to retaining a copy of the EMP.

In terms of the EMP - Community Contact, | would advise that the City would not be willing to be identified as being

responsilbe in this regard. This role/term would be more appropriately allocated to DEC or the owner/Environmental
Auditor - who have the relevant experience and technical knowledge in the area of contaminated sites management.
Hope this assists.

Clint Burdett

From: King, George (WSP Environmental, Perth) [mailto:George.King@WSPGroup.com]

Sent: Friday, 8 July 2011 3:24 PM

To: Clint Burdett

Subject: RE: Environmental Management Plan - Version 3: Revision following feedback and comments from
stakeholders

Hi Clint,
Thanks for the confirmation.
Just a quick question. The City of Canning has two roles on Table 6.1.

EMP Community Contact - City of Canning, Environmental Health Services®
2



And the
City of Canning — Developments

The later relates to stormwater utilities which the City of Canning letter (Ref: 1677543 8 July 2011) covers.

Can the City of Canning comment/confirm on the first role as detailed below:

EMP Community Contact - City of Canning, 1. Will retain a current copy of the EMP to enable

Environmental Health Services® distribution to interested parties/members of the
public who request details on the Site in the

Telephone: (08) 9231 0606 future e.g. planning applications

Website: www.canning.wa.gov.au 2. Retain copies of Interested Third Party written
acceptance of obligations and responsibilities

Address: Locked Bag 80 Welshpool WA 6986 within EMP — Appendix D

Please feel free to call if you have any queries.
Thanks again.

George King

Senior Environmental Engineer

WSP Environment & Energy

29 Catherine St

Subiaco, WA 6008, Australia

Tel: +61 (0)8 9489 4325

Fax: +61 (0)8 9489 4399

Mobile: +61 (0)448 977 167

Web: http://www.wspenvironmental.com

Environmental Adviser of the Year 2010 - Acquisitions Monthly

WSP Environment & Energy is one of the world’s leading globally integrated consultancies. We help our clients manage their
risks, enhance their management systems and make sustainable business improvements.

CONFIDENTIAL

This e-mail is confidential to the named recipient. If you have received a copy in error, please destroy it. You may not use or
disclose the contents of this e-mail to anyone, nor take copies of it. The only copies permitted are (1) by the named recipient and
(2) for the purposes of completing successful electronic transmission to the named recipient and then only on the condition that
these copies with this notice attached, are kept confidential until destruction.

From: Clint Burdett [mailto:clint.burdett@canning.wa.gov.au]

Sent: Friday, 8 July 2011 2:48 PM

To: King, George (WSP Environmental, Perth)

Subject: FW: Environmental Management Plan - Version 3: Revision following feedback and comments from
stakeholders

Hi George,

Please find attached a response to v3 of the proposed EMP. The original will be posted today.
If you have any further enquiries, please let me know.

Regards

Clint Burdett

From: King, George (WSP Environmental, Perth) [mailto:George.King@WSPGroup.com]

Sent: Wednesday, 22 June 2011 2:35 PM

To: Clint Burdett

Subject: Environmental Management Plan - Version 3: Revision following feedback and comments from stakeholders

3



Hi Clint,

Firstly thank you for all of your feedback and assistance to date, its proven to be most helpful in developing the
current EMP.

Please find the attached copy of the EMP: WSP Environment & Energy, Environmental Management Plan, 162-168
Hamilton Street, Queens Park, WA - version 3 (EMP V3).

This version of the EMP has been revised to reflect the City of Canning’s previous comments and letter of 2" June
2011; City of Canning Environmental Management Plan — Centre & Hamilton St, Queens Park, Ref: Doc ID
1677543.

As discussed earlier today we would greatly appreciate the City of Canning’s efforts in reviewing this version of the
EMP and, if acceptable, providing written advice on its adoption.
Again please feel free to call if you require any additional information.

Kind regards

George King

Senior Environmental Engineer

WSP Environment & Energy

29 Catherine St

Subiaco, WA 6008, Australia

Tel: +61 (0)8 9489 4325

Fax: +61 (0)8 9489 4399

Mobile: +61 (0)448 977 167

Web: http://www.wspenvironmental.com

Environmental Adviser of the Year 2010 - Acquisitions Monthly

WSP Environment & Energy is one of the world’s leading globally integrated consultancies. We help our clients manage their
risks, enhance their management systems and make sustainable business improvements.

CONFIDENTIAL

This e-mail is confidential to the named recipient. If you have received a copy in error, please destroy it. You may not use or
disclose the contents of this e-mail to anyone, nor take copies of it. The only copies permitted are (1) by the named recipient and
(2) for the purposes of completing successful electronic transmission to the named recipient and then only on the condition that
these copies with this notice attached, are kept confidential until destruction.
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This email and any files transmitted with it are confidential and intended solely for the use of the individual or entity to
whom they are addressed. If you have received this email in error please notify the system manager.

This footnote also confirms that this email message has been scanned for the presence of known malware.
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Enquiries: Clint Burdet

-] - :
Rc:=/ 1D
Telephome: 231 0667

Doc 1D: 1677543 I'Cil}" of
8 July 2011 CANNING

Mr G King

Senior Environmental Engineer
WSP Environment and Energy
29 Catherine St

SUBIACDO WA 8008

Dear Mr King

ENVIRONMENTAL MANAGEMENT PLAN — CENTRE & HAMILTON ST
QUEENS PARK

| refer to your email request to the City dated 22 June 2011 seeking the
City's written advice in relation to a review and acceptance of proposed
obligations placed on the City within the revised Environmental M

Plan (EMP] for the site located at 162-168 Hamilton Street, Queens Park.

It s acknowledged that this most recent version of the EMP has been
revised to reflect the City of Canning's previous comments and letter of 2
June 2011 It is noted that the City has been acknowledged as a third party
specified within the EMP and that the obligations placed upon the City have
been revised.

As requested the EMP has been reviewed by the City's Environmental
Health Services, and it is noted that the EMP propeses to place the following
obligations upon the City of Canning;

1. Provide wrilten advice that they have reviewed the contents of the
EMP and accept the obligations it places upon them namely;
al To update their existing heaith and safety documentation to
include informalion and conlrol measures in relation to the
presence of residual contamination in ground water and the
potential for volatile vapours.
b) Provide signage at the sile to nolify emergency repair
workers of the presence of residual contamination in ground
water (in depths greater than 1 metre) and the necessary
conirol measuras.
2. Will llaise directly with the developer and or owners of individual lots
with respect to the installation of services and any additional
commercial requirements that may be required while working under
the EMP.
3. Wil promptly notify any concemns regarding the EMP to the DEC in
relation to the discovery of:
&) Potential contamination outside of the lot Boundaries (verge
and road reserves of Centre and Hamillon Streeis) which
might be indicated by; 1317 Albarry Highway, Canningten
i) Discoloured soils firser from Geoipe S et}

{ii) Odourous soils.
| Pl aichess covmsaondenes B

Lochked Bag 800, Welshpool, WA G986

Telephona: [02) 6231 DaDG
Facsimile- |0§) 9458 2353
; . Weh: warm Canming v govau
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b) Hydrocarbon product outside of the lol Boundaries (verge
and road reserves of Centre and Hamilton Sireels) which
might be indicated by;

{1} Non aqueous floaling liquid on the surface of
groundwater
(i Sheen on ground water,

As discussed, it is acknowledged that responsibility 1 (b) is directed to the
commercial providers such as Western Power and is not a responsibility of
the City. It is further noted that responsibility No. 2 above, is also directed to
the commercial providers of services and not to the City,

Please be advised that the City acknowledges and accepts responsibility 1
(&) and 3, as stated above, and as shown within version 3 of the EMP.

Having said that, | take the opportunity to reiterate that the City expects that
in accordance with the conditional subdivision approval as referenced
above, that DEC being the responsible agency for clearing condition 1 of
WAPC Approval MNo. 139154, will ensure that the remediation work
completed so far, has been appropriately completed and that any additional
remediation, monitoring and controls required by DEC are put in place by
the owner such that no adverse impact occurs to surrounding residential
properties or the adjacent road reserve.

It is anticipated that given the contamination has entered the road reserve
that DEC will ensure that the owner remediates this contamination
appropriately to avoid any adverse impact on the City or surrounding land
owners, It is also anticipated that notification will be provided to the City by
DEC, should classification of the site change.

Thank you for the epportunity to comment on the EMP. Should you require
any additional information, please do not hesitate to contact Clint Burdett on
9231 0667,

Yours faithfully,

Clint Burdett
PRINCIPAL ENVIRONMENTAL HEALTH OFFICER

Cc¢: Department of Environment and Conservation



Telephone: 531 OEaT
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2 June 2011

Mr G King

Seniar Envirenmental Engineer
WSP Environment and Energy
29 Catherine 5t

SUBIACO Wa 5008

Dear Mr King

ENVIRONMENTAL MANAGEMENT PLAN - CENTRE & HAMILTON ST
QUEENS PARK

| refer to your email request to the City dated 15 April 2011 seeking the City's
written advice in relation to a review and acceptance of proposed obligations
placed on the City within the Environmental Management Plan for the site
located at 162-168 Hamilton Street, Queens Park.

It is noted that a subdivision approval (Reference: Western Australian
Planning Commission (WAFC) Application Mo: 1358154) is current for the site
and is subject to one condition of approval, relating to “all remediation works
including valiadation of remediation being completed to the specifications of
the Department of Environment and Conservation (DEC) and that DEC is
responsible for clearing this condition prior to any site works commencing.

It is further noted that DEC has classified the site under the Contaminated
Sites Act 2003 as "Contaminated — Remeadiation Reqguired,” and that until the
remedial works are completed and a suitable validation report has been
submitted to DEC, DEC cannot comment on the suitability of the site for
any land use (Ref Contaminated Sites Act 2003 - Basic Summary of
Records Search Response).

As part of the submission to DEC for approval of the Environmental
Management Plan (EMP) it is understood that any third party specified within
that EMF should be consulted with and written advice oblained from them
regarding the content of the EMP and specifically any obligations it places
upon them,

As such, the EMP has been reviewed by the City's Environmental Health
Services, and it is noted that the EMP proposes to place the following
obligations upon the City of Canning;

1. The City of Canning will review the effectiveness of the EMP on an
annual basis and following any incident or other event that suggests the
EMP is ineffective.

2. The City of Canning will retain copies of Interested Third Party written
acceptance of obligations and responsibilities within EMP = Appendix D.

3. The City of Canning will record any review of the EMP undertaken and
ensure that any improvements deemed necessary are implemented and

,'|.|'."r-'1 & .'.'J',II - ,"l."|"1'.II|'|'
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communicated to relevant parties (Owners & Occupiers & Interested Third
Parties).

7. The City of Canning will notify the EMP Monitoring Authority of any
incidents in connection with the EMP that suggest the EMP is ineffective.

It is also noted that the City of Canning is proposed to be the EMP
Monitoring Authority.

In reply, please be advised that the City declines to accept all
responsibilities as stated within the EMP.

The City expects that in accordance with the conditional subdivision
approval as referenced above, that DEC being the responsible agency for
clearing condition 1 of WAPC Approval No. 139154, will ensure that the
remediation work completed so far, has been appropriately completed and
that any additional remediation, monitering and controls required by DEC
are put in place by the owner such thalt no adverse impact occurs to
surrounding residential properties or the adjacent road reserve.

It is anticipated that given the contamination has entered the road reserve
that DEC will ensure that the owner remediales this contaminafion
appropriately to avoid any adverse impact on the City or surmounding land
owners. It is also anticipated that notification will be provided to the City by
DEC, should classification of the site change.

Thank you for the opportunity to comment on the EMP. Should you require
any additional information, please do not hesitate to contact Clint Burdett on
9231 0667,

Yours faithfully,

ey

Clint Burdett
PRINCIPAL ENVIEONMENTAL HEALTH OFFICER

Ce: Department of Environment and Conservation
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ATCD Gay Australia
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5 Auguat 2011

George King

Senlor Environmanial Enginaer
WSP Environmaent & Energy
20 Cathoring Stroat

Bublaco WA 6008

Ra: 162-188 Hamllton Street, Quesns Park, WA

Dear George,

On August 1, 2011 ATCO Australia Pty Lid sueceasfully acquired WA Gas Networks Pty Lid and as a
rasull, WA Gas Natworks will now be frading as ATCO Gas Australia.

ATCO Gas Ausiralia:

1. has reviewed the contants of the Envirenmental Managemant Plan (EMP), varsion 4 for 162-168
Hamilton Street, Quaans Park, WA, dated 18" July 2011;

2. accepls the obligations that the EMP places upon them, namaely, (o update thelr axisting Hoalth &
Safely Documantation to include information and contral Mmeasures in relation to the presence of
residual cantamination In groundwater and the petential for velatile vapours In accordance with the
recommaendations and guidance set out in tha EMP, in particular seation 7.1;

3. will ligise directly with the developer and or owners of individual lots with respect to the installation of
services who are commarclally responsible for the additional requirements that may be required while
working under tha EMP;

4. acknowledges that it will, with its contractors, be praviding an instaliation / maintenance service and
ara nol responsible for any remadial activities on the lots;

5. will promptly notify any concerns regarding the EMP to the Department of Envirenmant and
Consarvation In relation to the discovery of;

a. potential contamination outside of the Lot Boundaries (Verge and Read Resarves of Cantre and
Hamilton Straet) which might be indicated by discoloured soils or odorous soils; and

b, Hydrocarbon Product outside of the Lot Boundaries (Verge and Road Reserves of Canlre and
Hamilton Street) which might be Indicated by non aquecus floating liquid on the surace of
greundwaler or shoon on ground walai,

Yours faithfully

/

- ra - =

Richard Cain Fe Malthew Marshall
Senior HSE Advisor Natwork Construction Manager
Talaphone: (08) G408 7205 Tolephone: (08) 9400 5273

e V0 LD A

ATCO Gas ket 2807

AUSTRALIA pe 01 11211
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King, George (WSP Environmental, Perth)

RE: Environmental Management Plan - Version 3: Revision following feedback and

From: King, George (WSP Environmental, Perth)
Sent: Friday, 15 July 2011 1:53 PM
To: 'Ben Kraft'
Subject:
comments from stakeholders
Hi Ben,,

Thanks for the update and acceptance.

Please find some notes/queries on Western Powers conditions

e The commercial aspects of the EMP implementation on the Site have been further defined. Please find

these highlighted in grey the table below.

e The DEC has agreed to provide a webpage for the EMP. The signage can hold these details if further
information is required. (Is there a specification location on the wall of the substation that the signage
should be erected. Are any permits required to fix this or should this be conducted by Western Power?

¢ The EMP will be updated following the completion of the monitoring program at the site (expected to run
for three years) which will ensure site meets the requirements of the Site Management Plan (discussed in

the EMP)

Party Responsibility of Party
Developer — ITAC Commercial Developments Pty 1. Ensure the development of the EMP is completed
Ltd:
2. Comply with the requirements of the EMP until the
Contact: Wayne Butler transfer of property has been completed
Telephone: (03) 9335-4444 3. Complete Form 6 disclosure documents 14 days
prior to the completion of property transfer; and
Email: wayneb@ebtransport.com.au
4. Ensure a memorial is placed on land titles for
proposed lots 523-529 which states that the EMP
must be followed where workers enter
excavations deeper than 1m (based on current
site surface level)
DEC - Contaminated Sites Branch 1. Review and accept the Mandatory Auditors Report
(MAR) for the Site.
Contact: Andrew Miller
2. Sign off the Site as acceptable for the proposed
Telephone: (8) 9333 7582 development
Email: andrew.miller@dec.wa.gov.au
Address: Locked Bag 104, Bentley DC 6983
Environmental Consultant — WSP Environment & 1. Communicate (through the EMP) the requirement
Energy’ to implement suitable control measures where
excavation is proposed to depths of greater than
Contact: Neil Foster 1m below site levels.
Telephone: (08) 9490 4325 2. Provide sufficient information within the EMP to

Email: Neil.Foster@\WSPGroup.com

allow third parties to update their existing Health &
Safety Documentation to include information and
control measures in relation to the presence of




Party

Responsibility of Party

Address:29 Catherine Street, Subiaco, WA 6008

residual contamination in groundwater and the
potential for volatile vapours.

Contaminated Sites Auditor - Environmental

Auditors Pty Ltd

Contact: Phillip Hitchcock

As required, will review and provide comment on
information provided by the Environmental
Consultant.

2. As required, will provide approval to cease or vary
Telephone: (02) 4915-7000 any component of the EMP, which forms part of
Email: phitchcock@environmental-auditors.com.au the Mandatory Auditors Report (MAR) for the Site.
Address Environmental Auditors Pty Ltd, 282 High
Street Maitland, NSW, 2320:
EMP Community Contact - City of Canning, 1. Will retain a current copy of the EMP to enable
Environmental Health Services® distribution to interested parties/members of the
public who request details on the Site in the future
Telephone: (08) 9231 0606 e.g. planning applications
Website: www.canning.wa.gov.au 2. Retain copies of Interested Third Party written
acceptance of obligations and responsibilities
Address: Locked Bag 80 Welshpool WA 6986 within EMP — Appendix D
Owners & Occupiers: 1. Retains responsibility for following both the EMP
and the specific restrictions set out by the
Potential owners/ tenants of Lots 523 to 529 memorial on title for the affected Lot
2. Will inform any contractors/construction workers
employed by them of the said restrictions
3. Notify the EMP Community Contact of any

incidents in connection with the EMP that suggest
the EMP is ineffective.

Interested Third Parties — Subsurface Utility Prov

iders:

WA Gas Networks — Environment Department
Telephone: (08) 9499 7202

Website: www.wagasnetworks.com.au

Address: Gate 1, 81 Prinsep Road, Jandakot, WA
6164

Provide written advice that they have reviewed the
contents of the EMP and accept the obligations it
places upon them, namely:

a. To update their existing Health & Safety
Documentation to include information and
control measures in relation to the
presence of residual contamination in
groundwater and the potential for volatile
vapours

b. Provide signage at the Site to notify
emergency repair workers of the presence
of residual contamination in groundwater
(at depths greater than 1m) and the
necessary control measures *

2. Will liaise directly with the developer and or

owners of individual lots with respect to the
installation of services.

a. The developer and or owners of individual
lots are commercially responsible for the
additional requirements that may be
required while working under the EMP as




Party Responsibility of Party

outlined in Section 7.1.4

b. The utility company are providing an
installation/maintenance service and are
not responsible for any remedial activities
on the lots.

3. Will promptly notify any concerns regarding the
EMP to the DEC in relation to the discovery of

a. Potential contamination outside of the Lot
Boundaries (Verge and Road Reserves
of Centre and Hamilton Street) which
might be indicated by:

i. Discoloured soils
ii. Odorous soils
b. Hydrocarbon Product outside of the Lot
Boundaries (Verge and Road Reserves
of Centre and Hamilton Street) which

might be indicated by:

i. Non aqueous floating liquid on the
surface of groundwater

ii. Sheen on groundwater

Kind regards

George King

Senior Environmental Engineer

WSP Environment & Energy

29 Catherine St

Subiaco, WA 6008, Australia

Tel: +61 (0)8 9489 4325

Fax: +61 (0)8 9489 4399

Mobile: +61 (0)448 977 167

Web: http://www.wspenvironmental.com

Environmental Adviser of the Year 2010 - Acquisitions Monthly

WSP Environment & Energy is one of the world’s leading globally integrated consultancies. We help our clients manage their
risks, enhance their management systems and make sustainable business improvements.

CONFIDENTIAL

This e-mail is confidential to the named recipient. If you have received a copy in error, please destroy it. You may not use or
disclose the contents of this e-mail to anyone, nor take copies of it. The only copies permitted are (1) by the named recipient and
(2) for the purposes of completing successful electronic transmission to the named recipient and then only on the condition that
these copies with this notice attached, are kept confidential until destruction.

From: Ben Kraft [mailto:ben.kraft@westernpower.com.au]

Sent: Friday, 15 July 2011 1:36 PM

To: King, George (WSP Environmental, Perth)

Subject: RE: Environmental Management Plan - Version 3: Revision following feedback and comments from
stakeholders



George

Based on my site visit it appears that the wall of the substation would be the most appropriate place to store a copy of
the Environment Management Plan (EMP) or at least the Appendix E of the EMP.

Western Power agrees to adopt the Environmental Management Plan (EMP) for 162-168 Hamilton Street, Queens
Park, WA with the following conditions:

1. An EMP owner will be identified that will be responsible for any additional costs incurred by Western Power
meeting the requirements of the EMP.

2. In emergency situations, Western Power may not follow the EMP, but will attempt to limit these situations.

3. The plan or brochure is placed on the wall of the substation and is regularly maintained by the EMP owner.

Please let me know when the EMP has been finalised and implemented so Western Power can commence adopting
it.

If you have any queries, please give me a call.

Regards

Ben Kraft

Environment Mgmt & Performance Team Leader
Environment, Community and Approvals

Western Power - 363 Wellington Street Perth WA 6000 [ ]

T: (08) 9326 4170 | M: 0419 847 484
E: ben.kraft@westernpower.com.au
W:

Twitter:

b% Please consider the environment before you print this email.

"King, George (WSP Environmental, Perth)" To "Ben Kraft" <ben.kraft@westernpower.com.au>
<George.King@WSPGroup.com>

cc

_ Subject RE: Environmental Management Plan - Version 3: Revision following feedback and
15/07/2011 12:41 PM comments from stakeholders

Hi Ben,
Any news?
Kind regards

George King

Senior Environmental Engineer

WSP Environment & Energy

29 Catherine St

Subiaco, WA 6008, Australia

Tel: +61 (0)8 9489 4325

Fax: +61 (0)8 9489 4399

Mobile: +61 (0)448 977 167

Web: http://www.wspenvironmental.com

Environmental Adviser of the Year 2010 - Acquisitions Monthly
WSP Environment & Energy is one of the world’s leading globally integrated consultancies. We help our
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clients manage their risks, enhance their management systems and make sustainable business
improvements.

CONFIDENTIAL

This e-mail is confidential to the named recipient. If you have received a copy in error, please destroy it.
You may not use or disclose the contents of this e-mail to anyone, nor take copies of it. The only copies
permitted are (1) by the named recipient and (2) for the purposes of completing successful electronic
transmission to the named recipient and then only on the condition that these copies with this notice
attached, are kept confidential until destruction.

From: King, George (WSP Environmental, Perth)

Sent: Tuesday, 12 July 2011 10:35 AM

To: 'Ben Kraft'

Subject: RE: Environmental Management Plan - Version 3: Revision following feedback and comments
from stakeholders

Hi Ben,

Thanks for the update. Contact details noted.
Do you have a time in mind for your Site visit. If its beneficial I may be able to meet you there?

Kind regards

George King

Senior Environmental Engineer

WSP Environment & Energy

29 Catherine St

Subiaco, WA 6008, Australia

Tel: +61 (0)8 9489 4325

Fax: +61 (0)8 9489 4399

Mobile: +61 (0)448 977 167

Web: http://www.wspenvironmental.com

Environmental Adviser of the Year 2010 - Acquisitions Monthly

WSP Environment & Energy is one of the world’s leading globally integrated consultancies. We help our
clients manage their risks, enhance their management systems and make sustainable business
improvements.

CONFIDENTIAL

This e-mail is confidential to the named recipient. If you have received a copy in error, please destroy it.
You may not use or disclose the contents of this e-mail to anyone, nor take copies of it. The only copies
permitted are (1) by the named recipient and (2) for the purposes of completing successful electronic
transmission to the named recipient and then only on the condition that these copies with this notice
attached, are kept confidential until destruction.

From: Ben Kraft [mailto:ben.kraft@westernpower.com.au]

Sent: Tuesday, 12 July 2011 10:16 AM

To: King, George (WSP Environmental, Perth)

Subject: Re: Environmental Management Plan - Version 3: Revision following feedback and comments
from stakeholders

George

I have had a quick read of the revised management plan. I will need to visit the site this week to have a look
at the substation area. My comments at this stage are:



- please remove my name and contact number and replace with: Environment Branch, number 0437 900
737.

- I'm unclear about the cost implications of works undertaken on the site. I would suggest that the developer
will need to provide Western Power with funding to undertake the additional requirements in the area.

Once I have had a look at the site area, I will provide you with my final comments.
Regards

Ben Kraft

Environment Mgmt & Performance Team Leader
Environment, Community and Approvals

Western Power - 363 Wellington Street Perth WA 6000 [map]

T: (08) 9326 4170 | M: 0419 847 484
E: ben.kraft@westernpower.com.au
W: westernpower.com.au

Twitter: twitter.com/westernpowerwa

P Please consider the environment before you print this email.
"King, George (WSP Environmental,
Perth)" <George.King@WSPGroup.com> To <ben.kraft@westernpower.com.au>

CcC

22/06/2011 02:48 PM
Subject Environmental Management Plan - Version 3:

Revision following feedback and comments from
stakeholders

Hi Ben,

Firstly thank you for all of your feedback and assistance to date, its proven to be most helpful in developing
the current EMP.

Please find the attached copy of the EMP: WSP Environment & Energy, Environmental Management
Plan, 162-168 Hamilton Street, Queens Park, WA - version 3 (EMP V3).

This version of the EMP has been revised to reflect Western Power’s specific feedback as well as that of the
other stakeholders.

As discussed earlier today we would greatly appreciate Western Power’s efforts in reviewing this version of
the EMP and, if acceptable, providing written advice on its adoption.

Again please feel free to call if you require any additional information.



Kind regards

George King

Senior Environmental Engineer

WSP Environment & Energy

29 Catherine St

Subiaco, WA 6008, Australia

Tel: +61 (0)8 9489 4325

Fax: +61 (0)8 9489 4399

Mobile: +61 (0)448 977 167

Web: http://www.wspenvironmental.com

Environmental Adviser of the Year 2010 - Acquisitions Monthly

WSP Environment & Energy is one of the world’s leading globally integrated consultancies. We help our
clients manage their risks, enhance their management systems and make sustainable business
improvements.

CONFIDENTIAL

This e-mail is confidential to the named recipient. If you have received a copy in error, please destroy it.
You may not use or disclose the contents of this e-mail to anyone, nor take copies of it. The only copies
permitted are (1) by the named recipient and (2) for the purposes of completing successful electronic
transmission to the named recipient and then only on the condition that these copies with this notice
attached, are kept confidential until destruction.

Electricity Networks Corporation, trading as Western Power
ABN: 18 540 492 861

TO THE ADDRESSEE - this email is for the intended addressee only and may contain information that is
confidential. If you have received this email in error, please notify us immediately by return email or by
telephone. Please also destroy this message and any electronic or hard copies of this message.

Any claim to confidentiality is not waived or lost by reason of mistaken transmission of this email.

Unencrypted email is not secure and may not be authentic. Western Power cannot guarantee the accuracy,
reliability, completeness or confidentiality of this email and any attachments.

VIRUSES - Western Power scans all outgoing emails and attachments for viruses, however it is the
recipient's responsibility to ensure this email is free of viruses.
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WATER

TTHI'R-EF: C o B+ iR ATION
Our Reft Aqua Doc # 5456164

Enquiries: Rupen Duckworth

Telephone: (8 9420 3060

527 Mewcasde Sreet

12 July 2011 rrosiugeloal

PO Bow 100
George King vt O
WSP Environment and Energy Tel (+61 B 3420 2420
29 Catherine Street W R DO AR oMM
SUBIACO W 6008 AR 18 000 434 917

Dear Mr King

RE:  162-168 HAMILTON STREET, QUEENS PARK
ENVIRONMENTAL MANAGEMENT PLAN

The Water Corporation understands that the site located at 162 — 168 Hamilton Street has
been remediated as part of a residemtial site redevelopment. The Environmental
Management Plan (EMP) provides details of the work completed to date and the
requirements of the Department of Environment and Conservation (DEC) with respect to
sign off of the remedial works, approval of the Site Management Plan and third party
obligations.

The Water Corporation will register the site in its spatial svstems so that the correct OSH,
Environmental and construction procedures may be used should work be carried out at the
site or in the immediate vicinity. As previously advised all works at all Water Corporation
construction sites are undertaken in accordance with the Water Corporation’s OSH,
Environmental and construction procedures and guidelines. Based on a review of the
documentation provided we believe these procedures meet the requirements of the EMP,

The Water Corporation is however not able to provide written advice that we accept the
obligations of the EMP. The comamination at the site and its subsequent remediation,
should contaminated materials be encountered at some point in the future, is the
responsibility of the property owner and not the Water Corporation. In order to ensure the
Water Corporation’s response is appropriate and that we are fully aware of all site
management requirements, please can vou provide a copy of the Site Management Plan for
our information.

We trust that the above provides the information you require at this time. Please do not
hesitate to contact Rupert Duckworth should any further information be required,

Rupert Duckworth
anager ELA & Approvals

P\
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264742011

Mr George King

Senior Erwvironmental Engineer
WEE Enviranment & Energy

29 Cathering 5

Sublaco

W

&004,

Dear Gearge,

T

Fleld Erablamant & Infrastructura
Metwark Intagrity

Lwl 122 Henley Beach Rd
Mile End
S48 5021
Avpstralia

Locked Bag 1634
Adelaide 3001

Telephane OB 5433 4505
Facsimile 08 B10D 411B
Moblle Dal 980 Ta01l

Davye.H. Ballard@team.telstra.com

RE: EMP for 162 -168 ITAC Commercial Development, Hamilton Sk, Queens Park, WA

I have read and accept the conténts of the Envirenmenta! Management Flan far 162-168 Hamiltan Street
Quecns Park Western Australia prisaded by WSP Enwiranment and Energy and agree to abhgations

placed an Telstra Carporatian,

Petar Cameran {Environmental Specizlist ]

,@w_ . 2¢efu

for
Cave Ballard,

Netwgrk Integrity Team Manager,

Telstra Corporation Lid,

.r: 18 mnh ORI D et EG AL 3T 557 T 0E BN kbt il Sweliebl] | ke el B0 devel i D



King, George (WSP Environmental, Perth)

From: Ballard, Dave H <Dave.H.Ballard@team.telstra.com>

Sent: Monday, 4 July 2011 9:46 AM

To: King, George (WSP Environmental, Perth)

Subject: FW: Environmental Management Plan - Version 3: Revision following feedback and

comments from stakeholders

George,
Peter Cameron has agreed, will be happy to sign off on updated EMP when sent through.

Dave Ballard Network Integrity Manager Western
Field Delivery | Service Delivery| Telstra Operations
PHONE: 08 84334505, EMAIL FAX: 08 81004118, MOBILE: 0419 807901.

WEB http://www.in.telstra.com.au/ism/networkintegrity/index.asp
Address: 22 Henley Beach Road, Mile End, 5031
Postal Address: Locked Bag 1634, Adelaide, SA 5001

Dial 1100 Before you Dig Network Integrity: Working with the civil construction industry to
prevent damage to Telstra's underground assets.

M PLEASE CONSIDER THE ENVIRONMENT BEFORE YOU PRINT THIS E-MAIL!

This Communication may contain CONFIDENTIAL or copyright information of Telstra Corporation Limited (ABN 33 051 775 556). If you
are not the intended recipient, you must not keep. forward, copy use, save or reply on this communication and any such action is
unauthorised and prohibited. If you have received this communication in error please reply to this email to notify the sender of its
incorrect delivery and then delete both it and your reply. Thankyou

From: Cameron, Peter T

Sent: Monday, 4 July 2011 9:55 AM

To: Ballard, Dave H

Subject: RE: Environmental Management Plan - Version 3: Revision following feedback and comments from
stakeholders

Hi Dave,
Yes, I'm happy with the additional wording.

Once George sends us the updated EMP with the proposed wording included in Section 6 (as indicated in his email
below), | will be happy to provide written approval.

Kind Regards,

Peter Cameron Environment Specialist

HSE Operations | Centre of Expertise in Health, Safety & Environment
PHONE 08 8433 4784 | MOBILE 0419 867 763

EMAIL Peter.T.Cameron@team.telstra.com




From: Ballard, Dave H

Sent: Thursday, 30 June 2011 3:56 PM

To: Cameron, Peter T

Subject: FW: Environmental Management Plan - Version 3: Revision following feedback and comments from
stakeholders

Peter,
Response from George King below on some issues you wanted included. See highlighted area.

Dave Ballard Network Integrity Manager Western
Field Delivery | Service Delivery| Telstra Operations
PHONE: 08 84334505, EMAIL FAX: 08 81004118, MOBILE: 0419 807901.

WEB http://www.in.telstra.com.au/ism/networkintegrity/index.asp
Address: 22 Henley Beach Road, Mile End, 5031
Postal Address: Locked Bag 1634, Adelaide, SA 5001

Dial 1100 Before you Dig Network Integrity: Working with the civil construction industry to
prevent damage to Telstra's underground assets.

M PLEASE CONSIDER THE ENVIRONMENT BEFORE YOU PRINT THIS E-MAIL!

This Communication may contain CONFIDENTIAL or copyright information of Telstra Corporation Limited (ABN 33 051 775 556). If you
are not the intended recipient, you must not keep. forward, copy use, save or reply on this communication and any such action is
unauthorised and prohibited. If you have received this communication in error please reply to this email to notify the sender of its
incorrect delivery and then delete both it and your reply. Thankyou

From: King, George (WSP Environmental, Perth) [mailto:George.King@WSPGroup.com]

Sent: Tuesday, 28 June 2011 6:09 PM

To: Ballard, Dave H

Subject: RE: Environmental Management Plan - Version 3: Revision following feedback and comments from
stakeholders

Hi Dave/ Peter

Just a quick email to follow up on our conversation earlier in the week regards the specific wording of EMP V3 and
commercial liability for costs associated with installation/maintenance on the lots.

Please find the proposed wording (highlighted) from Section 6.

Look forward to hearing from you.

Party Responsibility of Party

Developer — ITAC Commercial Developments Pty 1. Ensure the development of the EMP is completed
He 2. Comply with the requirements of the EMP until the
Contact: Wayne Butler transfer of property has been completed
Telephone: (03) 9335-4444 3. Complete Form 6 disclosure documents 14 days

prior to the completion of property transfer; and
Email: wayneb@ebtransport.com.au
4. Ensure a memorial is placed on land titles for

proposed lots 523-529 which states that the EMP




Party

Responsibility of Party

must be followed where workers enter
excavations deeper than 1m (based on current
site surface level)

DEC — Contaminated Sites Branch
Contact: Andrew Miller

Telephone: (8) 9333 7582

Email: andrew.miller@dec.wa.gov.au

Address: Locked Bag 104, Bentley DC 6983

1. Review and accept the Mandatory Auditors Report
(MAR) for the Site.

2. Sign off the Site as acceptable for the proposed
development

Environmental Consultant — WSP Environment &
Energy1

Contact: Neil Foster
Telephone: (08) 9490 4325
Email: Neil.Foster@WSPGroup.com

Address:29 Catherine Street, Subiaco, WA 6008

1. Communicate (through the EMP) the requirement
to implement suitable control measures where
excavation is proposed to depths of greater than
1m below site levels.

2. Provide sufficient information within the EMP to
allow third parties to update their existing Health &
Safety Documentation to include information and
control measures in relation to the presence of
residual contamination in groundwater and the
potential for volatile vapours.

Contaminated Sites Auditor - Environmental
Auditors Pty Ltd

Contact: Phillip Hitchcock
Telephone: (02) 4915-7000

Email: phitchcock@environmental-auditors.com.au

Address Environmental Auditors Pty Ltd, 282 High
Street Maitland, NSW, 2320:

1. As required, will review and provide comment on
information provided by the Environmental
Consultant.

2. As required, will provide approval to cease or vary
any component of the EMP, which forms part of
the Mandatory Auditors Report (MAR) for the Site.

EMP Community Contact - City of Canning,
Environmental Health Services®

Telephone: (08) 9231 0606

Website: www.canning.wa.gov.au

Address: Locked Bag 80 Welshpool WA 6986

1. Will retain a current copy of the EMP to enable
distribution to interested parties/members of the
public who request details on the Site in the future
e.g. planning applications

2. Retain copies of Interested Third Party written
acceptance of obligations and responsibilities
within EMP — Appendix D

Owners & Occupiers:

Potential owners/ tenants of Lots 523 to 529

1. Retains responsibility for following both the EMP
and the specific restrictions set out by the
memorial on title for the affected Lot

2. Will inform any contractors/construction workers
employed by them of the said restrictions

3. Notify the EMP Community Contact of any
incidents in connection with the EMP that suggest
the EMP is ineffective.

Interested Third Parties — Subsurface Utility Providers:




Party

Responsibility of Party

WA Gas Networks — Environment Department
Telephone: (08) 9499 7202

Website: www.wagasnetworks.com.au

Address: Gate 1, 81 Prinsep Road, Jandakot, WA
6164

Western Power — Environment, Community and
Approvals

Telephone: (08) 9326 4170

Website: www.westernpower.com.au

Address: 363 Wellington Street Perth WA 6000

Water Corporation — EIA & Approvals
Telephone: (08) 9420 3069

Website: www.watercorporation.com.au

Address: 629 Newcastle St, Leederville WA 6007

Telstra — Network Integrity Manager
Telephone: 08 84334505

Website:
www.in.telstra.com.au/ism/networkintegrity

Address: 22 Henley Beach Road, Mile End, 5031

Address: TBC

City of Canning — Developments
Telephone: (08) 9231 0606

Email: http://www.canning.wa.qgov.au

Address: 1317 Albany Highway, Cannington WA
6107

1.

2.

Provide written advice that they have reviewed the
contents of the EMP and accept the obligations it
places upon them, namely:

a. To update their existing Health & Safety
Documentation to include information and
control measures in relation to the
presence of residual contamination in
groundwater and the potential for volatile
vapours

b. Provide signage at the Site to notify
emergency repair workers of the presence
of residual contamination in groundwater
(at depths greater than 1m) and the
necessary control measures *

Will liaise directly with the developer and or
owners of individual lots with respect to the
installation of services.

a. The developer and or owners of individual
lots are commercially responsible for the
additional requirements that may be
required while working under the EMP as
outlined in Section 7.1.4

b. The utility company are providing an
installation/maintenance service and are
not responsible for any remedial activities
on the lots.

Will promptly notify any concerns regarding the
EMP to the DEC in relation to the discovery of

a. Potential contamination outside of the Lot
Boundaries (Verge and Road Reserves
of Centre and Hamilton Street) which
might be indicated by:

i. Discoloured soils
ii. Odorous soils
b. Hydrocarbon Product outside of the Lot
Boundaries (Verge and Road Reserves
of Centre and Hamilton Street) which

might be indicated by:

i. Non aqueous floating liquid on the
surface of groundwater

ii. Sheen on groundwater

Kind regards

George King

Senior Environmental Engineer
WSP Environment & Energy
29 Catherine St

Subiaco, WA 6008, Australia




Tel: +61 (0)8 9489 4325

Fax: +61 (0)8 9489 4399

Mobile: +61 (0)448 977 167

Web: http://www.wspenvironmental.com

Environmental Adviser of the Year 2010 - Acquisitions Monthly

WSP Environment & Energy is one of the world’s leading globally integrated consultancies. We help our clients manage their
risks, enhance their management systems and make sustainable business improvements.

CONFIDENTIAL

This e-mail is confidential to the named recipient. If you have received a copy in error, please destroy it. You may not use or
disclose the contents of this e-mail to anyone, nor take copies of it. The only copies permitted are (1) by the named recipient and
(2) for the purposes of completing successful electronic transmission to the named recipient and then only on the condition that
these copies with this notice attached, are kept confidential until destruction.

From: King, George (WSP Environmental, Perth)

Sent: Wednesday, 22 June 2011 2:46 PM

To: dave.h.ballard@team.telstra.com

Subject: Environmental Management Plan - Version 3: Revision following feedback and comments from stakeholders

Hi Dave,

Firstly thank you for all of your feedback and assistance to date, its proven to be most helpful in developing the
current EMP.

Please find the attached copy of the EMP: WSP Environment & Energy, Environmental Management Plan, 162-168
Hamilton Street, Queens Park, WA - version 3 (EMP V3).

This version of the EMP has been revised to reflect Telstra’s previous comments as well of those of the other
stakeholders.

As discussed earlier today we would greatly appreciate Telstra’s efforts in reviewing this version of the EMP and, if
acceptable, providing written advice on its adoption.
Again please feel free to call if you require any additional information.

Kind regards

George King

Senior Environmental Engineer

WSP Environment & Energy

29 Catherine St

Subiaco, WA 6008, Australia

Tel: +61 (0)8 9489 4325

Fax: +61 (0)8 9489 4399

Mobile: +61 (0)448 977 167

Web: http://www.wspenvironmental.com

Environmental Adviser of the Year 2010 - Acquisitions Monthly

WSP Environment & Energy is one of the world’s leading globally integrated consultancies. We help our clients manage their
risks, enhance their management systems and make sustainable business improvements.

CONFIDENTIAL

This e-mail is confidential to the named recipient. If you have received a copy in error, please destroy it. You may not use or
disclose the contents of this e-mail to anyone, nor take copies of it. The only copies permitted are (1) by the named recipient and
(2) for the purposes of completing successful electronic transmission to the named recipient and then only on the condition that
these copies with this notice attached, are kept confidential until destruction.
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Information Brochure for Western Power Contractors

Presence of Dissolved Hydrocarbons in Groundwater Within
Environmental Management Plan Area

Purpose

This brochure provides information for western power contractors undertaking emergency
work on the existing underground cables and substation located on the north block corner
of Hamilton Street and Centre Street.

These services are positioned adjacent to a Site impacted with residual dissolved
hydrocarbons in groundwater and is managed in accordance with the Contaminated Sites
Act 2003 (CS Act).

Introduction

A memorial on the certificate of title has been placed on all residential lots at the Site to
prohibit the extraction use of groundwater for any purpose (other than monitoring). A Site
Management Plan is in place to monitor the residual hydrocarbon contamination in
groundwater and ensure it does not migrate off Site.

Environmental Management Plan

Ground disturbing activities taking place in the area shown on the attached drawing —
Figure 2 — Environmental Management Plan Area are managed by the following
document:

WSP Environment & Energy, June 2011: Environmental Management Plan, 162 — 168
Hamilton Street, Queens Park, WA. Ref: 0018065 _EMP_V3

Any excavations deeper than 1m have the potential to intercept groundwater containing
dissolved hydrocarbons. The attached drawing Figure 4 — Environmental Management
Plan provides a guide to the location of groundwater and services.

Advice to Contractors

When accessing services deeper than 1m below ground level contractors are strongly
advised in the first instance to contact:

Western Power — Environment, Community and Approvals
Name: Ben Kraft

Telephone: (08) 9326 4170

Mobile: 0419 847 484

Email: ben.kraft@westernpower.com.au

If this is not practical (emergency works) the following control measures are provided as a
minimum guidance:



Environmental Control Measures For Excavations of Trenches deeper

than 1m

Environmental Hazard

Control Measures

Odours — impacted groundwater is likely to be odorous
due to the nature of the contaminants it may contain
(even at low levels). Whilst these may not necessarily be
hazardous to health they can be unpleasant to work in or
adjacent too. Additionally the odours may prove to be
unpleasant/worrying to members of the public.

Nuisance odours can be reduced through the use of
respirators with volatile organic vapour filters.

Saturated soil — containing impacted groundwater has the
potential to expose the receptor to a risk of dermal
contact and/ or ingestion of contaminated material

Skin contact can be prevented through the use of
suitable nitrile safety gloves and thigh high rubber

wellington boots

Impacted groundwater — has the potential to expose
receptor to the risk of dermal contact/ eye splashes and/
or ingestion

Safety glasses can be used to prevent splashes or soil

from entering the eyes

Vapours — from impacted groundwater may expose the
receptor to vapours exceeding the recommended
occupational exposure levels for individual compounds.
Appropriate real-time vapour monitoring (using photo
ionisation detector PID) may be required to determine
what constitutes “nuisance odour” and what has the
potential to exceed occupational exposure criteria.

Vapour levels can be measured using hand held gas
detectors capable of detecting volatile organic
compounds (VOC) measured in PPM.

Alarm levels have been calculated for the residual
in groundwater.
following alarm levels can be used to monitor safe
occupational exposure levels while working:

hydrocarbon contaminants

The

Lower Alarm Value
consider use of VOC Filter
Mask

High Alarm Value
consider use of VOC Filter
Mask

Threshold Limit Value
exit work area and monitor
until levels return to safe
levels

TWA

time
weighted
average for
8 hour shift

9ppm

18ppm
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1 Introduction

The following information is provided to assist customers completing the waste application
process for the Red Hill Waste Management Facility. We encourage you to contact an
Environmental Advisor from the Waste Management Section of the EMRC before lodging an
application to ensure you are going to meet all requirements needed for a successful application
and all the likely contaminants are identified.
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2 Waste Acceptance

2.1 Waste Application Process

THE WASTE AFPLICATION PROCESS — AN OVERYIEW
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2.2 Wastes Accepted

EMRC’s Red Hill Waste Management Facility is a Class IV facility and is licensed by the
Department of Environment to accept Class 1-1V waste which includes a range of domestic and
residential waste, contaminated wastes and asbestos waste. Contaminated waste includes
contaminated soils and waste from industrial processes.

2.3 Wastes Not Accepted

Certain wastes are not acceptable for disposal at Red Hill due to varying chemical and physical
characteristics that do not meet DEC landfill guidelines, licence requirements or Red Hill's
standard operating procedures. These include:

» Liquids and sludges e.g. material with greater than 20% moisture content.

« Waste that has a pH that falls outside the acceptable range of 3.5-10.0.

« Corrosive waste e.g. metal wastes, lead assay slags.

* Reactive waste e.g. pool chlorine (strong oxidiser).

« Flammable waste e.g. high sulphur wastes > 20 w/w%

* Radioactive waste.

» Infectious material (clinical and medical waste).

e Scheduled organochlorine pesticide waste.

« Explosives such as fireworks, ammunition or marine flares.

« Wastes which are dangerous when contacted with water e.g. bromine trifluoride, calcium
carbide, sodium metal.

e Highly odorous waste (except where special arrangements are made with the Site
Manager at Redhill) e.g. dead or rotting animal waste, biosolids, tannery waste and
highly contaminated hydrocarbon waste.

2.4 Waste Application Process

If you wish to dispose of contaminated waste at the Red Hill Waste Management Facility you
will need to submit an application form which will be assessed by the Environmental Staff at the
EMRC. Information to be provided includes:

« A full description of the waste;
- Estimated quantity;

« Physical characteristics;

« Origin;

« Sampling procedure; and

« A copy of your NATA approved laboratory analysis

Prior to disposal at Red Hill, contaminated waste must be analysed to determine the total
concentration of contaminants (measured in mg/kg) and their leachability. Following analysis,
the contaminated waste is assessed in accordance with the DEC Landfill Waste Classification
and Waste Definitions (1996).

Waste approvals are valid for one a month period and must be handed to the Weighbridge
Attendant on arrival at Red Hill. Contaminated waste transported to Red Hill without a waste
acceptance approval or controlled waste transport documentation will not be accepted.
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2.5 Waste Application Form

A common mistake made by applicants is that not enough information is provided on the
characteristics of the waste and the process generating the waste. At a minimum, a short
paragraph explaining how the waste was created and the physical description plus any other
relevant background information should be provided. The Environmental Advisor can then
make an informed assessment and be confident that all contaminants have been identified.

3 Sampling of the Waste

3.1 How to take Samples

We would generally ask that the samples be taken from the most contaminated areas to give
the worst case scenario. For in-situ sampling you will need to provide specific details on your
sampling regime, which should include a map detailing the distribution of the contamination and
the locations from which the samples were taken. If you have limited experience in this area you
may wish to engage an environmental consultant to provide advice. A list of consultants can be
found at www.eca.org.au

Soil samples should be stored with no head space in a glass jar with a PTFE lined cap which
can be supplied upon request from most laboratories. Samples should be kept refrigerated and
transported to a laboratory within 24hrs of sampling.
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3.2 How Many Samples Need to be Taken

3.2.1 Bulk Waste

For bulk wastes the following table should act as a guide for the sampling requirements.

Table 1. Sampling requirements for bulk waste

<100m? 3 samples
100m?® to 200m?* 4 samples
200m? to 500m? 6 samples
500m® to 1,000m? 8 samples
1,000m°®to 2,000m* 11 samples
2,000m*to 3,000m® 15 samples
3,000m®to 4,000m?* 18 samples
4,000m*to 5,000m° 20 samples
5,000m®to 10,000m?* 24 samples
OR

Take a minimum of 12 samples and follow Procedure D
— Determining the 95% Upper Confidence Limit
(Contaminated Sites Sampling Design Guidelines, NSW
EPA, 1995)

> 10,000m?

Take 24 samples for volumes 5,000m® to 10,000m?,
plus 4 more samples for each additional 10,000m?

OR

Take a minimum of 12 samples and follow Procedure D
— Determining the 95% Upper Confidence Limit
(Contaminated Sites Sampling Design Guidelines, NSW
EPA, 1995)

3.2.2 Packaged Waste

For packaged waste the number of samples is determined by the amount of information
that is known regarding the source of the waste and the contaminants.
requirements outlined below are taken directly from the DEC Landfill Waste Classification and
Waste Definitions 1996 (As amended). Sufficient information will need to be provided to justify

the scenario on which your sampling is based.
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Table 2: Sampling requirements when contaminants unknown or no previous
sampling has been conducted

randomly and sampled as for 1 to 3
containers above.

One sample from each other
container, with depth selected
randomly

Number of | Sampling Requirements Value to be compared
Containers with waste classification
criteria
1to3 Three per container — one from the | The average of the analysis
top, one from the middle and one | results.
from the bottom of each container
More than 3 | Three containers selected | The average plus the

standard deviation of the
analysis results.

Table 3: Sampling requirements for known contaminants or when some previous
sampling has been conducted

randomly and one sample taken
from each at a depth selected
randomly.

One sample from each set of three
(or part thereof) remaining
containers, with containers and
depths selected randomly.

Number of | Sampling Requirements Value to be compared
Containers with waste classification
criteria
1to3 One per container — with sampling | The average of the analysis
depth selected randomly results.
3to6 Four containers selected randomly | The average plus the
and one sample taken from each at | standard deviation of the
a depth selected randomly. analysis results*.
>6 Three containers selected | The average plus the

standard deviation of the
analysis results*.

* The DEC Landfill Waste Classification and Waste Definitions 1996 (As amended)

currently lists the value to the average of the sample results.

error carried over from the previous version of the guidelines.

This, however is an
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Table 4: Sampling requirements for Homogenous Process Waste

Number of
Containers

Sampling Requirements

Value to be compared
with waste classification
criteria

<10

Two containers selected randomly
and one sample taken from each at
a depth selected randomly

The average of the analysis
results.

10-20

Three containers selected
randomly and one sample taken
from each at a depth selected
randomly.

The average plus the
standard deviation of the
analysis results.

> 20

Three containers selected
randomly and one sample taken
from each at a depth selected

The average plus the
standard deviation of the
analysis results.

randomly.

One sample from each set of
twenty (or part thereof) remaining
containers, with containers and
depths selected randomly.

Eg.

45 containers = 5 samples

90 containers = 7 samples

105 containers = 8 samples

3.2.3 Insitu Waste

For in-situ wastes please contact an Environmental Advisor in the Waste Management Section
at the EMRC, as an appropriate number of samples will need to be determined on a case by
case basis.

4 Laboratory Analysis of Waste

4.1 Getting Samples Analysed

41.1 What Contaminants do | test for?

Based on the source of the waste you should be able to identify the likely contaminants,
however it is recommended that you speak to an Environmental Advisor (Waste Management
Section) at the EMRC who can provide guidance on the necessary analysis to be conducted for
your particular waste.

Regardless of the type of waste you will always be required to provide the pH (1:5) of the
material. If you are required to test for hydrocarbons it is necessary to ask the laboratory to
report the aromatic and aliphatic results separately. When analysing for chromium, it is
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necessary to provide the hexa-valiant chromium speciation. If the average result plus the
standard deviation of the total concentration exceeds the contaminant threshold given in the
table in sections 6 and 7 of the applications form, a leaching procedure (ASLP) will need to be
carried out on the sample. For Class Ill waste the ASLP will need to be carried out using acetic
acid. It is important that the laboratory determines the correct acetic acid leaching fluid using
1:20 pH measurements as per the Australian Standard Leaching Procedure, it may be
necessary to tell the laboratory to conduct the ASLP using the leaching fluid as determined by
them in accordance to the ASLP method. For Class IV waste the ASLP will need to be carried
out using deionised water as the leaching fluid.

4.1.2  Getting the Samples Analysed

Analysis must be performed by a NATA (National Association Testing Authority) approved
laboratory. Details of approved laboratories can be found at www.nata.com.au or by calling
NATA on (08) 9451 0883. It is important to ensure that the laboratory of choice is NATA
accredited for the actual tests required, and ask the laboratory to display their NATA
accreditation on the laboratory reports to be submitted to the EMRC. Under no circumstances
will a preliminary report be accepted. It is required that you request all Quality Control data
associated with the samples to be included in the laboratory report. A chain of custody detailing
the transfer of samples from the sampling stage to being accepted at the laboratory also needs
to be submitted to the EMRC with your application.
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4.1.3 Holding Times

You will need to ensure that samples are analysed within the appropriate holding times for the
analysis required. Results obtained that are determined outside the holding times will not be
accepted. This may be of high importance if additional analysis required, and may result in
some cases the need for re-sampling to perform the additional analysis. The following tables
give the maximum holding times for total concentrations and leaching procedures:

Table 5: The maximum soil sample holding times for total concentrations sourced from

AS4482.1-1997

MAXIMUM SAMPLE HOLDING TIMES (DAYS)

Analyte

Maximum sample holding time
prior to sample extraction, days

Inorganics

Metals and metalloids other than mercurv and hexavalent chromium 180
Mercury 28
Hexavalent chromium 28
Cyanide 7
Organics - Semivolatiles

Polynuclear (polycyclic) aromatic hydrocarbons (PAHS) 14
Pesticides, organochlorine (OCs) 14
Pesticides organophosphate (OPs) and herbicides 14
Polychlorinated biphenvls (PCBs) 14
Petroleum Hydrocarbons 14
Phenols 14
Phthalate Esters 14
Other Semivolatiles 14

NOTES:

1 Table modified from ANZECC Guidelines for the laboratory analysis of contaminated soil— August

1996.

2 All samples for organics, hexavalent chromium, mercury and labile analytes should be kept at 4 C and

forwarded to the laboratory as soon as possible.
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Table 6: The maximum holding times for leaching procedures (ASLP) on soil samples
sourced from AS4439.3-1997

MAXIMUM SAMPLE HOLDING TIMES (DAYS)

Marimom :ample holding

Analyte time prier to bottle leaching
days
Inorgamics
Metals (all) 1B

Amiens (Cl, F-, I-, 7
80, 5%, CN- NOy.
W0, BN

Mitrogen (fodal Eseldahl, 7
WE,NH,

Phosphoms (all forms)

Orzamics

Hydrocarbons (inchiding
total petrolaum
kydrocarbons, PAHS)

Pesticides, orzacochlonne 1B
[OCs)

Pesticides, other 7
Phenolics 7
Polychlorinated biphemyls 1B
[PCBs)

(Crther 14

4.1.4 Interpretation of results

Once the laboratory results are obtained they need to be entered into the table in Section 6 for
bulk waste or the table in Section 7 for packaged waste. If the average result plus the standard
deviation of the total concentration exceeds the contaminant threshold given in the table, a
leaching procedure (ASLP) will need to be carried out on the sample. These results are then
compared to the Leachable concentration values given in Tables 6 and 7 of the application. If
the values are less than the thresholds your waste may be accepted providing that all other
criteria are met. There is the option of either recording the analytical results in Sections 6 & 7 of
the application form or alternatively, or requesting an electronic copy of these tables, in which
you can enter your results and the calculations are automatically updated.
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5 Exceptions to the Landfill Criteria

There are two occasions when waste meets the criteria for disposal in Class Il landfill but
cannot be accepted as Class Il due to occupational health reasons. Under these circumstances
waste may be disposed in the Class IV landfill and charged at the corresponding rate. These
circumstances are detailed below:

5.1 The PPE Requirements of Class Il

The Class Il landfill is a highly active cell and the tip face is accessed not only by Red Hill
operating staff but also by external contractors on a daily basis. To minimize potential health
risks to Red Hill staff and other contractors, Class Il contaminated waste that requires PPE
beyond the standard Class 1ll PPE will only be approved for Class IV disposal and associated
charges will apply. Standard Class Ill PPE at Red Hill is steel capped boots, high visibility vest,
long sleeved shirt and long trousers. Nitrile gloves and safety/sunglasses are also used in Class
[Il when required.

5.2 Asbestos Contaminated Soil

Due to the high activity of the Class Ill tip face, soil contaminated with asbestos is not permitted.
The movement of machinery over the waste can result in the asbestos becoming airborne
presenting a health risk to anyone downwind of the Class Il landfill. Plastic wrapped asbestos
can be received in Class Il landfill.

6 Consequences for the incorrect classification of waste

All waste that is accepted at Redhill Waste Management Facility will be sampled and tested by
the EMRC to verify the class of the waste being accepted. Any waste that is found to be of a
higher class than that indicated on the application form will be reported to the Department for
the Environment. The EMRC will also meet with the applicant to determine the reason for the
non-conformance and may take other action as appropriate.

Regular reclassification of waste from a single customer may lead to the EMRC banning waste
from that customer. For these reasons, the EMRC strongly encourages customers to ensure
that the waste sampling methods and laboratory analysis adequately represent the waste,
and that the application form depicts the true nature and origin of the waste
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@WATER Industrial Waste — Form 2-1-1

Industrial Waste Application (One-Off Discharge)

Use this Application to request approval from the Water Corporation for a short-term or one-off discharge of
industrial waste to the wastewater system.

This application is required when a business proposes to discharge industrial waste to sewer for a short term. The
Water Corporation Industrial Waste Section will assess the application and determine if the waste can be discharged,
and any conditions which must apply. Waste can only be accepted if it has no harmful, disruptive or hazardous impacts
on the wastewater system, the environment or human health.

This application is to be completed by the organisation proposing to discharge the waste. The applicant is responsible

for overall management of the discharge and payment of accounts. For further information contact Water Corporation —
Industrial Waste Section.

1. Applicant details

Business Trading Name ABN
Business Address

Business Contact 24hr Contact No

E-mail Fax No.

2. Property where the discharge will occur
Address

Property Account No. or
Reserve No. (if known)

Business Contact Phone No.

2. Contractor details
If a contractor will operate the discharge, provide details.
Business Name

Business Contact Phone No.

E-mail Fax No.

3. Proposed Discharge Details

Provide details of the proposed discharge. A chemical analysis of a representative sample of the waste is required. (If
this is not possible contact the Water Corporation — Industrial Waste Section) Samples must be tested by a NATA
accredited laboratory for BOD, suspended solids, TKN, TP, pH, conductivity, and sulphate. Additional sampling and
analyses may be required as part of the assessment.

Discharge rate and volume must be accurately verifiable by the Water Corporation during the discharge period.

1. Nature of industrial waste [] lab results attached ] MSDS attached
Attach lab results or MSDS. Concentration of product in wastestream
2. Reasons why the discharge is
necessary
3. Estimated total discharge vol (kL) 4. Proposed rate of discharge (I/sec)

5. Method of discharge rate control
and volume measurement

6. Treatment prior to discharge [] diagram attached [ as per typical diagram (see over)
Provide diagram.

7. Location of discharge [ property sewer connection [] access chamber No:
Provide a site plan indicating the ] plan attached
proposed discharge location. [ other (Give details)

8. Date(s) and time(s) of proposed
discharge

4. Applicant’s signature

Name Signature

Position Date
(Senior Company Representative)

DOC ID:366625 VERSION: 6" JULY 2009 PAGE 1 OF 2
WARNING: DOCUMENT VALID FOR DATE OF PRINTING ONLY
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