2021-11-22 - Meeting Of Council Attachment 6.2.1

CIVILEST .

ABN 91 006 855 689 SOIL TESTING & GEOTECHNICAL CONSULTANTS ACN 006 855 689

11 March 2015 Our Ref: 2130537.200

Robertson Industries Pty Ltd
Attention: Mr Peter Robertson
P O Box 3115

NUNAWADING VIC 3131

Dear Mr Robertson,
RE: Novel Road, FERNTREE GULLY

At your request Civiltest Pty Ltd attended the abovementioned site on
23 February 2015 to undertake undisturbed sampling for shrink-swell testing.

The subject site has been filled under Level 1 supervision and so is a CONTROLLED
FILL with up to 10 metres depth. For sampling purposes, two boreholes were drilled;
BH1 in the existing FILL, and BH2 in the adjacent location in natural soil.
Shrink-swell tests on the samples taken in the FILL and the natural soil returned I
values of 1.6% and 2.0% respectively.

The subject site is within Climate Zone 2 and ignoring the effect of the cracked zone
(since fill placement was completed this year) the maximum Y is estimated to be up
to 40mm.

The site is technically a CLASS P site due to the depth of FILL. However, on the
basis that the FILL is CONTROLLED FILL with potential surface movements of up to
40mm, the site can be reclassified as CLASS M site based on the provisions of
AS2870 — 2011.

Should you require any further information regarding this matter, please do not
hesitate to contact me at our Mornington office.

Yours faithfully

¢

o

Patrick Oai
CIVILTEST PTY LTD

REF: SH/PM/po

10 Latham Street (P O Box 537) MORNINGTON Tel: (03) 5975 6644 Fax: (03) 5975 9589
Also at: Mitcham (03) 9874 5844 Wonthaggi (03) 5672 3900 and Mildura Tel: (03) 5023 2870
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SOIL TESTING & GEOTECHNICAL COMNSULTANTS
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Wonthage! (03 5672 3500 and Midura Tel

(03) 5875 D580

03 5023 2BT0

Shrink Swell Index Report

Client :
Address :

Project Name :

ROBERTSON INDUSTRIES PTY LTD 2130537 - 196

Report Number:
PO Box 3115, NUNAWADING, VIC, 3131 10/03/2015
Report Date :

NORVEL ROAD -
Order Number :

R 2130537 AS1289.7.1.1
Project Number : Test Method :
R FERNTREE GULLY , VIC Page 1 of 1

Location:
Sample Number : 151-1089 151-1090
Test Number : 1 2
Sampling Method : AS1289.1.3.1 (3.1.3.2) | AS1289.1.3.1 (3.1.3.2)
Sampled By : Micham Lab Micham Lab
Date Sampled : 23/02/2015 23/02/2015
Date Tested : 26/02/2015 2/03/2015
Material Type : VARIOUS VARIOUS
Material Source : SITE DERIVED SITE DERIVED
Sample Location :

BORE HOLE 1 BORE HOLE 2

0.5-0.8m 0.9-1.2m
Inert Material Estimate (%) : 10 10
PP before (kPa) : 0 0]
PP after (kPa) :
Shrinkage Moisture Content 19.5 236
(%) :
Shrinkage (%) : 2.7 2.8
Swell Moisture Content Before 13.4 235
(%) :
Swel! Moisture Content After 16.5 322
(%) :
Swell (%) : 0.4 1.7
Unit Weight (t/m3) : 2.140 1.990
Shrink Swell Index Iss (%) : 1.6 2.0
Visual Classification : Soft Rock/Mudstone Grey | Mudstone/Silty Clay,

Orange Yellow Grey

Cracking : Yes Yes
Crumbling : 5 -
Remarks : -

5
3

X

APPROVED SIGNATORY

Accredited for compliance with ISO/IEC 17025.
Steven Buffinton - Director
NATA Accreditation Number
1407

Document Code RF161-10
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ENVIRONMENTAL AUDITORS

Environmental Audit Report
(53X)
Norvel Road Quarry Ferntree Gully, Victoria

Prepared for:
Robertson Industries Pty Ltd

Prepared by:
Australian Environmental Auditors Pty Ltd

Date:
20 April 2016

AEA Ref:
EAOD328

EPA Service Order No.:
8002813

CARMS No:
66238-1
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Environmental Audit Report
(53X)

Norvel Road Quarry Ferntree Gully

Prepared for:
Robertson Industries Pty Ltd

Prepared by:

Australian Environmental Auditors Pty Ltd
Suite 21, 1 Ricketts Road
Mount Waverley, VIC 3149

Date of Report:
20 April 2016

Author:

Richard Wolfe
Environmental Auditor (Contaminated Land)

(Appointed pursuant to section 535 (1) of the Environment Protection Act 1970 (Vic.)

Version Control Record

Document | Date Issued | Wersion I

Attachment 6.2.2

ETHALIAN

Approved Distribution
File Namea |
el i — ' } y {
EAD3ZE - | 20 April 2016 Final R Wolfe s  Manager, Environmental Audit Unit, EPA Victoria

FINAL EAR |

= Mr Peter Robertson, Robertson Industries Pty Ltd
*  (City of Knox, Planning Department
»  Australian Environmental Auditors Pty Ltd [AEA)
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ENVIRONMENT PROTECTION ACT 1870

CERTIFICATE OF ENVIRONMENTAL AUDIT

I, Richard Wolfe of Australian Environmental Auditors Pty Ltd, a person appointed by the Environment
Protection Authority (‘the Authority') under the Environment Protection Act 1970 (the Act) as an
environmental auditor for the purposes of the Act, having

1. been requested by Peter Robertson of Robertson Industries Pty Ltd to issue a certificate of
environmental audit in relation to the site located at Norvel Road Quarry Ferntree Gully Victoria (the
site) owned/occupied by Robertson Industries Pty Ltd.

2. had regard to, among other things,

(i) guidelines issued by the Authority for the purposes of Part IXD of the Act,
(ii) the beneficial uses that may be made of the site
(iii)  relevant state environment protection policies/industrial waste management policies, namely,
*  State Environment Protection Palicy (Air Quality Management) 2001
¢  State Environment Protection Policy (Ambient Air Quality) 1999
s State Environment Protection Policy (Prevention and Management of Contamination of Land)
2002
s  State Environment Protection Policy (Groundwaters of Victoria) 1997
State Environment Protection Policy (Waters of Victoria) 2003
Environment Protection (Industrial Waste Resource) Regulations 2009

in making a total assessment of the nature and extent of any harm or detriment caused to, or the risk
of any possible harm or detriment which may be caused to, any beneficial use made of the site by any
industrial processes or activity, waste or substance ({including any chemical substance), and

3. completed an environmental audit report in accordance with section 53X of the Act, a copy of which
has been sent to the Authority and the relevant planning and responsible authority.

| HEREBY CERTIFY that | am of the opinion that the condition of the site is neither detrimental nor
potentially detrimental to any beneficial use of the site.

Other related information

Based on current data (May 2015) groundwater at the site is characterised by elevated concentrations of
iron and manganese that are considered to be naturally occurring and an artefact of the regional geology.
In accordance with section 10 of SEPP (Groundwaters of Victoria) 1997 the background water quality
represents the beneficial use objective for groundwater use at the site. The use of groundwater at the site
is unlikely to be realised given the very low groundwater yield and the availability of reticulated water.

The use of the groundwater extracted from the site for any purpose should be subject to testing in
accordance relevant guidance to assess suitability.

In accordance with section 53ZE of the Act, the owner/occupier of the site should provide a copy of this
certificate statement to any person who becomes or proposes to become an occupier of the site.

This certificate forms part of an environmental audit report (Australian Environmental Auditors Pty Ltd,
Environmental Audit Report for the Norvel Road Quarry Ferntree Gully Victoria reference AEAQ328, dated
20 April 21086).

Attachment 6.2.2

27 of 1468



2021-11-22 - Meeting Of Council

Further details regarding the condition of the site may be found in the environmental audit report.

Dated 20 April 2016

Signed

(I~ anvdol b/

-

Richard Wolfe
Environmental Auditor (appointed pursuant to the Environment Protection Act 1970)
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; Environmental Audit Report
Norvel Road Quarry, Femtree Gully, Victoria
I )

ALSTHALIAN

Executive Summary

I Richard Wolfe of Australian Environmental Auditors Pty Ltd (AEA) has completed an environmental audit
(the audit) of the land located at Norvel Road Quarry Ferntree Gully, Victoria (the site) for Peter Robertson
| I of Robertson Industries Pty Ltd (Robertson Industries) as site owner. Richard commenced the
environmental audit in 2009.

The audit has been conducted in accordance with Part IXD of the Victorian Environment Protection Act

l 1970 (the Act) and Victorian Environment Protection Authority (EPA Victoria) Publication 759.3
Environmental Auditor (Contaminated Land), Guidelines for Issue of Certificates and Statements of
Environmental Audit, December 2015.

‘ I The site was a former clay quarry, which operated from the 1960s until the mid 2000s. The quarry was
filled with imported siltstone and soil from 2013 and 2015 to restore the site to original ground levels in
accordance with procedures to manage the environment integrity of the site as set out in a site

‘ I Environmental Management Plan (EMP). This plan was prepared by Environmental Site Assessments for

Robertson Industries and reviewed and accepted by the auditor before the commencement of the filling

I works,

The auditor has considered the reporting on compliance with the EMP, various environmental site
investigations reports, other information accessed by the auditor and a number of site inspections

l completed by the auditor and audit support staff, in considering whether the site is suitable for the
‘ beneficial uses set out in the State Environment Protection Policies (SEPPs) for any use.

The audit has considered the field and analytical data with reference the National Environment Protection
I {Assessment of Site Contamination) Measure 1939 as amended 2013. The preparation of the EMP and
‘ scoping of the initial soil and groundwater investigations was undertaken before the date set down by EPA
for the transition to the NEPM 1999 (as amended in 2013) in May 2013, however the amended guidance
l has been adopted for the assessment of the site condition for the purpose of the audit.

The quality and completeness of the information on the site history, and the field and analytical data, were
l l reviewed for the purpose of the audit and were considered to be adequate. The auditor has exercised
professional judgment in preparing this report.

The Norvel Road Quarry is located at Norvel Road Ferntree Gully Victoria some 30km to the east of the

I Site location and features
Melbourne CBD.

‘ l The site is described in the following titles:

+ VYolume 09381 Folio 087, Lot 1 on Title Plan 297137.
l # Volume 10808 Folio 226, Lot 1 on Plan of Subdivision.
| « Volume 08328 Folio 822, Lot 1 on Title Plan 574584C.

[ The site is rectangular and measures approximately 390m by 205m, with an area of approximately 8.0
‘ I hectares. The former quarry occupied an area of approximately 5 ha within the site.

The site is vacant with perimeter fencing and is largely un-vegetated, excepting for areas of remnant native
I bushland in north-eastern part of the site.

Planning requirements

The site is zoned as SUZ2 (Special Use Zane — Schedule 2) under the City of Knox planning scheme. An
l agreement between Knox City Council as planning authority and Robertson Industries pursuant to Section
173 of the Planning and Environment Act 1987" provided for amendment to the Planning Scheme for the

! pgreement under Section 173 of the Planning and Environment Act 1987 dated 2009

AEA Ref: EAD32B Executive Summary
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Environmental Audit Repart
Norvel Road Quarry, Fermtres Gully, Victoria
.

AUSTRALIAN

rezoning of the site to Residential 1 Zone and a requirement for a Environment Audit Overlay.
Site history

The site was purchased by Robertson Industries in the 1950s and has operated as a clay quarry from the
1960s. Over the last 20 years of its operation an average of 10,000 m’ of clay per annum was removed
from the site and used to make bricks and other products at the Daniel Robertson Brickworks in
Nunawading. Approximately 400,000 m’ of material was removed from the quarry to the mid-2000s when
quarrying ceased.

The southeastern corner of the site was previously a market garden with the remainder of the site natural
bush prior to the excavation of the quarry. Aerial phatographs identify that the market garden use occurred
in the 1950s.

The site formerly extended to Blind Creek in the north. The land to the northern part of the site was
transferred to Knox City Council in the late 1970s in exchange for additional extraction approvals.

Backfilling of the quarry commenced in December 2013 and was completed in April 2015 to restore the
historical land form.

Tapsoil from across the site, which was historically removed from the quarry area to form screening bunds
has been tested, screened and reused as final cover over the former quarry area. This final capping was
placed from November 2014 to February 2015, before the completion of the audit.

An area to the west of the site [Castricum Place) was an abattoir that was closed in the late 1980s prior to
becoming a residential sub-division. Other land surrounding the site to the east and south was developed
for residential use in the 1960s.

Existing use of groundwater

A total of 34 registered groundwater bores were identified within a 2km radius of the site. The use of
registered bores was largely identified as observation/investigation use; the nearest bore registered for
domestic/stock use was located approximately 1.1 km to the south and up-gradient of the site.

The auditor is of the opinion that there is no existing or potential use of groundwater from the shallow site
aquifer.

Filling of the quarry

Filling of the quarry was completed in accordance with an Environmental Management Plan (EMP). All fill
comprised natural siltstone and was sourced from the redevelopment of Eastland shopping centre, the
Knox Hospital redevelopment and the Mitcham Rail Grade Separation. Preliminary reports for the source
site were considered as part of the EMP. The fill was progressively tested at the site in accordance with the
EMP.

Site investigations and findings

Site investigations completed during the course of the audit included the following:

e Targeted and grid-based validation soil sampling of the site by Environment Site Assessment (ESA)
following placement of fill.

e Testing of overburden that formed the screening bunds by ESA prior to placement over the former
quarry area.

* Installation and monitoring of four (4) groundwater wells at the site by Australian Site Assessment
(ASA) in 2010 and groundwater monitoring by ASA and ESA from May 2010 until May 2015.

Final validation soil sampling at the site was undertaken across the filled area, the site margins around the
guarry and the former market garden area in the south-eastern of the site

Approximately 16,000 m” of material forming the screening bunds was tested in-situ in 2015. This material
was considered suitable for the proposed residential use and placed as a final cap over the former quarry

AEA Ref: EAD328 Execulive Summary
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area.

Naturally occurring levels of arsenic, copper and fluoride were reported in the imported siltstone fill in
excess of beneficial use objectives for urban residential use. Arsenic was above NEPM 1999 (as amended in
2013) site-specific ecological investigation levels (EILs) and health investigation levels (HILs) for an urban
residential use in the top 3m of the site surface. ASLP testing of this fill material identified that the arsenic
was not leachable. Additionally a review of the risks to human heaith and ecosystems by Dr Ismail Gulec, a
risk expert supporting the auditor, reported that the arsenic bicavailability in the siltstone is low and was
not considered to preclude an urban residential use of the site.

The concentrations of fluoride in the imported fill and natural soils and concentrations of copper in the
imported fill were below relevant HiLs. Elevated concentrations of fluoride were evident in natural soil
across and are considered to represent the background soil characteristics. The elevated concentrations of
copper in the top 3m of soil across the site were minor and not considered to impact the urban residential
use of the site.

It was further noted that the natural clays at the site and the imported siltstones were mildly acidic with pH
levels ranging from 4.1 to 6.0.

Groundwater analytical data from the May 2015 manitoring event reperted naturally occurring
concentrations of manganese and iron that exceeded a number of beneficial use objectives set out in Table
3 of the SEPP (Groundwaters of Victoria) 1997 relating to groundwater use at the site.

The concentrations of a number of heavy metals occurring naturally in groundwater at the site further
exceed the beneficial use objectives for Maintenance of Ecosystems as set out in ANZECC 2000 guidelines
at the inferred point of groundwater discharge from the site is to the creek approximately 500m to the
west.

Site setting and conceptual site model
The site falls to the northwest towards Blind Creek.

Groundwater monitoring over the period from May 2010 to May 2015 inferred that groundwater flow at
the site is to the west towards Blind Creek; based on topographic and groundwater data it is inferred that
groundwater discharge from the site is to the creek approximately 500m to the west. No registered
groundwater bores are located down-gradient of the site.

Groundwater gradients at the site are of the order of 0.01 and groundwater flow velocities in the Humevale
Formation siltstone are likely to be of the order of 1 m/year based on 2015 gauging data. Groundwater
yields are consequently very low. Groundwater discharge from the site to the creek is likely to occur after
500 years.

Beneficial uses of groundwater

Groundwater at the site is classified as Segment B and pursuant to SEPP (Groundwaters of Victoria) 1997
the following beneficial uses are to be protected:

« Maintenance of Ecosystems.

« Agriculture Parks and Gardens.
= Stock Watering.

« Primary Contact Recreation.

« Industrial use,

There are no surface waters at the site and the beneficial use of Maintenance of Ecosystems (MoE) is
relevant at the inferred point of groundwater discharge at Blind Creek approximately 500m to the west of
the site.

2 Based on a hydraulic conductivity of 0.1 mfyear [DomencD and Schwartz 1990) and an effective porosity of 0.1,

AEA Ref: EAD3ZE Executive Summary
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The elevated groundwater concentrations of iron and manganese at the site are considered to be naturally
occurring and an artefact of the regional geology. In accordance with section 10 of SEPP (Groundwaters of

Victoria) 1997 the background water quality represents the beneficial use objective for groundwater use at
the site.

Any use of groundwater at the site is unlikely to be realized given the low aquifer yield and location of the
site within an urban residential area with a reticulated water supply area. There is no existing of likely
future use of groundwater within 1 km of the site and down-gradient of the site.

Groundwater discharge from the site to Blind Creek to the west of the site is not likely to occur for over 500
years. As noted the heavy metal concentrations in groundwater at the site are considered to be naturally
occurring and set the beneficial use objectives for the creek.

CUTEP determination

The auditor notified EPA Victoria that a CUTEP determination was required on 15 September 2015 and that
the auditor intended to determine CUTEP.

Based a review of the site history and the groundwater analytical data for the May 2015 monitoring event
naturally occurring concentrations of only iron and manganese exceeded the relevant beneficial use
objectives for the aquifer set out in Table 3 of SEPP (Groundwaters of Victoria) 1997. The elevated
concentrations of these heavy metals is however considered to be naturally occurring and associated with
the regional geology of the upper aquifer and is not considered to be poliution of groundwater. In
accordance with section 10 of the SEPP the background level of a water quality indicator sets the objective.

CUTEP is not relevant where pollution of groundwater has not occurred and a determination was not
relevant,

Audit conclusions

Concentrations of arsenic, copper and fluoride exceeding the NEPM 1999 ElLs are present in the shallow
natural soil across the site. The concentrations of fluoride in the imported fill and natural soils and
concentrations of copper in the imported fill were below relevant HiLs. Elevated concentrations of fluoride
were evident in natural soil across and are considered to represent the background soil characteristics. The
elevated concentrations of copper in the top 3m of soil across the site were minor and not considered to
impact the urban residential use of the site.

The naturally occurring concentrations of arsenic in fill placed across the site also exceed the NEPM 1999
(as amended in 2013) HiLs with the top 3.0m of sail. Arsenic is not leachable from the soil and based on
expert advice the bioavailability of arsenic in the siltstone is low and not considered to preclude an urban
residential use of the site.

Groundwater at the site is classified as Segment B and pursuant to SEPP (Groundwaters of Victoria) 1997
the following beneficial uses are to be protected:

« Maintenance of Ecosystems.

«  Agriculture Parks and Gardens.
« Stock Watering.

« Primary Contact Recreation.

« Industrial use.

There are no surface waters at the site and the beneficial use of Maintenance of Ecosystems (MoE) is
relevant at the inferred point of groundwater discharge at Blind Creek approximately 500m to the west of
the site.

Groundwater data from the May 2015 monitoring event reported naturally occurring concentrations of
manganese and iron above a number of beneficial use objectives for groundwater at the site a set out in
Table 3 of SEPP (Groundwaters of Victoria) 1997. These elevated heavy metal concentrations are
considered to be naturally occurring and an artefact of the regional geology. In accordance with section 10

AEA Ref: EAD328 Executive Summary
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of SEPP the background water quality represents the beneficial use objective for groundwater use at the
site.

The use of the groundwater extracted at the site for any purpose should be subject to testing in accordance
relevant guidance to assess suitability.

Any use of groundwater at the site is unlikely to be realized given the low aquifer yield and the location of
the site within an urban residential area with a reticulated water supply area. In this regard the auditor
noted that there is no existing of likely future use of groundwater within 1 km of the site and down-
gradient of the site.

The concentration of a number of heavy metal that are naturally occurring in groundwater at the site set
the beneficial use objectives for Maintenance of Ecosystems for the Blind Creek, which lies approximately
500 m to the north and down-gradient of the site.

The condition of the site is neither detrimental nor potentially detrimental to any beneficial use of the site.

In accordance with EPA Victoria Publication 1147, summaries of relevant information are presented in
Table 1 and Table 2.

Table 1: Summary of audit information

Item Detail
EPA file reference no. Service Order No. 8002813, CARMs No. 662358-1
Auditor Richard Walfe
Auditor term of appointment 25 October 2014 to 24 October 2019
Name of person requesting audit Peter Robertson of Robertson Industries Pty Ltd
Relationship to premises/location Raobertson Industries is the site owner,
Date of request 5 June 2009
Date EPA notified of Audit 10 June 2009
Completion date of the Audit 20 April 2016
Reasan for Audit City of Knox Planning requirement for residential use of the site.
Current land use zoning SUZ2 (Special Use Zone — Schedule 2)
EPA region Metro
Municipality City of Knox
Dominant — Lot on plan Volume 09381 Folio 0B7, Lot 1 on Title
Plan 297137,
Additional = Lot on plan(s) Volume 10808 Folic 226, Lot 1 an Plan of Subdivision.
Volume 08328 Folio 822, Lot 1 on Title Plan 574584C.
Street / Lot — Lower No. Norvel Road
Street / Lot — Upper No.
Street Name As above
Street type As above o
Street suffix As above
Suburb Ferntree Gully
Postcode 3156
GIS Coordinate of Site Centroid

AEA Ref: EAD32B Executive Summary
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Item Detall
Latitude (GDAG4) 37.87T11115
Longitude [GDAZ4) 145.273306E

Site area [hectares)

Approximately 8.0 hectares

Members and categories of support team
used

DOrismail Gulec on human health and environment risk and Michael Wright of
Eurofins on environmental chemistry.

Outcomes of the Audit

Groundwater monitoring in May 2015 reported naturally elevated concentrations
of iran, manganese and a number of other heavy metals and set the beneficial use
objectives for groundwater at the site. Testing of groundwater should be
campleted in accordance with relevant guidance to assess the suitability of
groundwater for any use at the site.

Although arsenic concentrations in fill to.a 3m depth exceed relevant heaith and
environment Investigation levels the arsenic bioavailability Is considered to be low
and does not preclude an urban residential use of the site. Levels of fluoride and
copper exceed ecological investigation levels but are not considered to preclude
an urban residential use of the site.

The condition of the site is neither detrimental nor potentially detrimental to any
beneficial use of the site.

A Certificate of Environmental Audit was issued for the site on 20 April 2016.

Further work or requirements None

Nature and extent of continuing risk None
Table 2: Physical site information

Item Detail

Site aguifer formation

Humewvale Formation Siltstones

Average depth to groundwater 10m
Groundwater segment Segment B
Groundwater flow direction West

Past use/site history

Clay quarry from 19505 and backfilled from 2013 to 2015 to restore original
fandform,

Surrounding land use

Morth: Urban parkland
South: Residential
East: Residential,
West: Residential

Proposed future use

Sensitive Use: Other

AEA Rof; EAD328

Executive Summary
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Note: Site is indicated by blue outiine,

Figure 1: Site location - Norvel Road Quarry, Ferntree Gully
(Source: modified from ESA SAQP 2015)

AEA Refl: EAD328
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Read in Conjunction with Audit Report

This Executive Summary summarises the key points of the audit report. The Executive Summary must be
read in conjunction with the full Environmental Audit Report; Australian Environmental Auditors Pty Ltd,
Environmental Audit Report for Norvel Road Quarry, Ferntree Gully, Victoria, Report Ref EAD328, Service
Order No. 8002813, CARMs No. 66238-1, 20 April 2016 and the associated Statement of Environmental
Audit.

AEA Ref: EAD328
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Citation of State Environment Protection Policies in Text

The following style has been used for citation of State Environment Protection Policies (SEPPs) in this

report.

In-text Citation SEPP

Groundwater SEPP State Environment Protection Policy. Groundwaters of Victoria. Victorian Government Gazette, 5160,
17 December 1997 as varied by Victoria Government Gazette G12 21 March 2002

Land SEPP State Environmental Protection Policy. Prevention and Management of Contamination of Lond.
Victorian Government Gazette, 595, 3 June 2002 as varied by Victorian Government Gazette G393,
26 September 2013

Alr Quality SEPP State Environment Protection Policy. Ambient Air Quality. Victorian Government Gazette, 519,

9 February 1999 as varied by the Victoria Government Gazette 5240 on 21 December 2001

Alr Management SEPP State Environmeant Protection Policy. Alr Quality Management. Victoria Government Gazette 5240,
21 December 2001

Water SEPP State Enviranment Protection Palicy. Waters of Victoria. Victorian Government Gazette,
15 March 1988, as varied to Victoria Government Gazette 5210 on 3 October 2004,
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1. Introduction

1.1 Background

Richard Waolfe of Australian Environmental Auditors Pty Ltd (AEA) was requested by Peter Robertson of
Robertson Industries Pty Ltd to undertake an environmental audit (audit) for the Norvel Road Quarry
Ferntree Gully (the site) pursuant to section 53X of the Environment Protection Act 1970 (the Act). The
audit commenced in October 2009. The site location is shown in Figure 1.

Figure 1: Locality plan
1.2 Purpose of the audit

The site is zoned as SUZ2 (Special Use Zone — Schedule 2) under the City of Knox planning scheme.

The audit was undertaken to comply with an agreement between Knox City Council as planning authority
and Robertson Industries pursuant to Section 173 of the Planning and Environment Act 1987° that provides
for amendment with the Planning Scheme for rezoning to Residential 1 Zone and a requirement for an
Environment Audit Overlay.

1.3 Audit support team

The auditor has considered expert advice from Dr Ismail Gulec of EP Risk in relation to the health and
ecological impacts of elevated natural arsenic levels in the fill imported from the Eastland Shopping Centre
site in preparing this report.

Michael Wright of Eurofins provided expert advice to the auditor relating to the procedures for the
compasiting and testing of the imported siltstone for metals and fluoride.

The auditor has also been assisted by Stuart Thurlow and Caitlin Brown of AEA with site inspections and
review of reports and other documents.

1.4 Audit requirements

Consistent with the requirements of Ministerial Directive No.1 dated 1992, rezoning of land to more
sensitive land uses is subject to the issue of a Certificate or Statement of Environmental Audit by an EPA
Victoria appointed auditor pursuant to Part IXD of the Act.

An audit is a total assessment of the nature and extent of any harm caused, or the risk of any potential
harm or detriment that may be caused to any beneficial use of any segment of the environment including
surrounding land, air, surface water and groundwater.

The beneficial uses of the land and groundwater (and where relevant, surface waters) are set out in the
relevant SEPPs, namely:

* SEPP (Groundwaters of Victoria) 1997.
e SEPP (Prevention and Management of Contamination of Land) 2002.
* SEPP (Waters of Victoria) 2003.

The audit also considered the requirements of relevant SEPPs and the EPA Victoria Industrial Waste
Resource Guidelines 2009 (IWRG 2008).

A number of EPA Victoria as well as national and international guidance documents set out requirements
for site assessment relevant to auditing and have been referred to for the purpose of the audit. In this
regard the National Environment Protection (Assessment of Site Contamination) Measure 1999 (NEPM
1999) as amended sets out health investigation levels (HILs) for a range of land settings and ecological

3
Agreement under Section 173 of the Planning and Environment Act 1987 dated 2009
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investigations levels (EILs) for soil.

A Certificate of Environmental Audit is issued where the auditor is of the opinion that the condition of the
land is not detrimental or potentially detrimental to any beneficial use. The land is, for the purpose of the
audit, both the soil and the groundwater at the site or attached to the site.

If the auditor is of the opinion that contamination at the site precludes any beneficial use, the auditor must
issue a Statement of Environmental Audit. The auditor is then required, pursuant to the section 35Z of the
Act, to issue a statement setting out:

+ the reasons for declining to issue a Certificate;
* the types of uses/developments which are not precluded by contamination; and
* the terms and conditions that need to be complied with before a Certificate can be issued.

The Statement will outline the specific uses that will not be precluded by the contamination present at the
site and may attach conditions relating to the uses/development of the site, including the preparation and

implementation of management plans or other conditions on the site, which may restrict land use and the
nature of site development.

1.5 Audit scope

The quarry was open at the commencement of the environmental audit in 2009 and subsequently filled
from 2014 to 2015 with natural siltstone sourced from local sites. The imported material has been
progressively tested by Robertson Industries at the site during filling following a review the history and
preliminary testing at each of the source sites. Final validation sampling of the surface soils across the site
was completed in May 2015. The bunds of overburden material was also validated and then placed across
the fill area.

Groundwater monitoring at the site has been undertaken from 2010 to 2015 for the purpose of the audit.
The scope of the audit undertaken for the site included the following:

# Liaison with Robertson Industries, their environmental consultants Australian Site Assessments
(ASA) and Environmental Site Assessment (ESA), as necessary, during the course of the
environmental audit.

# Liaison with EPA Victoria on the procedures for filling of the quarry and review and endorsement of
an EMP prepared by Robertson Industries for the filling of the quarry and progressive monitoring
and testing of fill during placement.

* Review of various environment reports on the soil investigations at potential sites for sourcing fill
for the quarry rehabilitation.

* Review of SAQPs (sampling and analytical quality plans) for the investigation of groundwater
conditions at the site prior to and after filling of the quarry.

» Review of SAQPs for detailed site investigations, prepared by ASA and ESA, for Robertson
Industries. These investigations were completed following the filling of the quarry. The ESA plans
for the assessment of stockpiles and final validation sampling of the site were not provided for
environmental auditor review prior to the field investigation.

* |nspections of the soil and groundwater sampling procedures undertaken by ESA as part of the
further detailed site investigations in 2015.

s Review of various reports provided by ASA and ESA on the soil and groundwater conditions at the
site from 2010 to 2015.

* Review and presentation of soil data for the final 3m depth of fill paced over the former quarry
area of the site (this was not completed by ESA) with reference to beneficial use objectives for the
site (for residential and any use).

» Review and presentation of groundwater data for the groundwater monitaring events undertaken
from 2010 to 2015 with reference to existing and potential beneficial uses of groundwater and

AEA Ref: EAD3IZE 2
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whether these are precluded at the site for any of the relevant beneficial uses.

Review of site-specific ElLs pursuant to guidance set out in NEPM 1999 (as amended in 2013).
Referral of matter relating to human health and ecological risk associated with elevated arsenic
concentrations in imported fill to expert support team for advice.

Various site inspections throughout the seil import and filling period.

A final site inspection by the environmental auditor on 3 March 2016.

Preparation of an audit report in the form required by EPA Victoria guidelines.

+ |ssue of a Certificate of Environmental Audit as set out in the EPA Victoria guidance.

1.6 Documents Reviewed

The auditor has reviewed the following documents/information for the purpose of the audit; a number of
these are reports:

* Australian Site Assessment (ASA) Groundwater Investigation Norvel Road Ferntree Gully dated 31
August 2010 (Reference ASA3856-FTG-08-011).

* ASA Groundwater Investigation — Round 2, Norvel Road Ferntree Gully (18 July 2012) dated 18 July
2012 (Reference ASA3856-FTG-08-012). Note: A draft report was issued by ASA but was not
resolved to address auditor commentss;

* Environmental Site Assessments Pty Ltd (ESA) Environmental Management Plan — Norvel Road,
Ferntree Gully, Revision 2 dated 30 October 2013 (Reference ESA/098/2013);

» ESA, Report of Soil Sampling & Analysis Mitcham Grade Separation dated 17 July 2014 (Reference
ESA/031/2014);

* ESA, Fill Importation Sampling & Analysis — Eastland & Knox Hospital, Revision 2 dated 2 March
2015 (reference ESA/016/20140) and Revision 3 dated 12 October 2105;

* ESA, Stockpile Soil Validation Report — Norvel Road, Ferntree Revision 1 dated 4 June 2015
(Reference ESA/123/2015);

* [ESA Detailed Site Investigation report — Norvel Road Ferntree Gully Revision 1 dated 19 June 2015
(Reference ESA/121/2015);

» ESA Listing of registered groundwater bores with 2km of the site dated x (issued as an addendum
to the Detailed site Investigation report dated 19 June 2015);

* ESA Addendum to the Detailed Site Investigation report, Arsenic Leachability Analysis Norvel Road
Ferntree Gully dated 15 September 2015;

s Victorian Water Register Licence to Decommission Works, dated 4 December 2015

* HJ Macey Final Site Surveys, dated 7 March 2016

¢ Robertson Industries Pty Ltd, Letter pertaining to Final Survey conducted by Hl Macey, dated 30
March 20186,

Groundwater monitoring data from a groundwater monitoring event completed by ASA in 2012 was not

supported by relevant field logs and all quality assurance/quality control data and has been only considered
as semi-quantitative by the auditor.

The auditor has considered expert advice for Dr Ismail Gulec relating to the risks to a residential use of the
site from elevated arsenic levels in the natural siltstone imported as fill for the former quarry.

The auditor has also considered other data including the locations and other records for groundwater bores
down-gradient of the site from Visualising Victoria's Groundwater database and the characteristics of the
natural siltstones for the sources of the imported fill.

* Robertson Industries replaced ASA with ESA as environmental consuitant.
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2. Site Details
2.1 Site Location

The audit site is located in Norvel Road, Ferntree Gully Victoria, 3156. The site is located some 30 km to the
east of the Melbourne CBD in an urban residential area.

2.2 Site Description
The site is described in the following titles:

+ Volume 09381 Folio 087, Lot 1 on Title Plan 297137.
« Volume 10808 Folio 226, Lot 1 on Plan of Subdivision.
* Volume 08328 Folio 822, Lot 1 on Title Plan 574584C.

Lot 1 on Title Plan 297137 is the dominant lot forming the site. These parcels of land are shown on Figure
2.

The Certificates of Title are attached as Appendix A.
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Figure 2: Site Plan
(Source; ASA 2010)

2.3 Site Features

The site is rectangular and measures approximately 390 m by 205 m, with an area of approximately 8.5
hectares. The site falls to the northwest.
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The site, in part, was a former clay quarry and was filled during the course of the audit to restore the
original land levels. As part of the historical works for the quarry on-site surface material were relocated to
provide bunding around the quarry area under an agreement with City of Knox.

The site is vacant with perimeter fencing. All vegetation has been removed from the site.

Overburden material cleared from the former quarry before the commencement of the quarry operation to
form screening bunds around the guarry perimeter was tested and then placed over the quarry area
following completion of the filling.

An aerial image showing the site features and surrounding residential land prior to filling is shown in Figure

Figure 3: Site Features
(Source: ESA EMP 2013)

2.4 Surrounding Land Uses

The site is surrounded by residential land to east, south and west. Remnant bushland is located to the
immediate north of the site (Community Gardens and Reta Matthews Reserve) with Blind Creek
approximately 200 m further to the north. Residential land lies further to the north, beyond Blind Creek.

2.5 Planning Requirements

An agreement between Knox City Council as planning authority and Robertson Industries pursuant to
Section 173 of the Planning and Environment Act 1987° amendment to the Planning Scheme for the
Robertson Land provides for rezoning to Residential 1 Zone with a Development Plan Overlay, which may

* Agreement under Section 173 of the Planning and Enviroament Act 1987 dated 2009
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include the use of other planning scheme provisions. The amendment complies with the Ministerial
Direction® by requiring that the land to be rezoned to Residential 1 Zone be included within an
Environmental Audit Overlay in the Planning Scheme in the event that one or both of the parties considers
that an Environmental Audit Overlay (EAD) is necessary in the circumstances. The Robertson Land under
the agreement refers Certificates of Title Volume 10808 folio 226, Volume 8328 Folio 822 and Volume 9381
Folio 087, which is the audit site.

The audit has been undertaken to satisfy the above agreement between Knox City Council and Robertson
Industries. According to planning information at Land Channel (http://www.land.vic.gov.au), the site
zoning is currently Special Use Zane (SUZ) and an Environmental Audit Overlay is not in place for the site.

2.6 Site Development

Robertson Industries has rehabilitated the former quarry and has requested the audit to allow for the
rezoning of the site to Residential 1 Zone.

The redevelopment has been undertaken by filling of the quarry and reuse of former topsoil overburden,
which was removed from across the site prior to commencement of quarrying operations and placed in
bunds to form visual screening as agreed with City of Knox. No brick or other waste was placed in these
bunds. The bunds were screened and placed across the filled area. These works have restored the original
land surface.

2.7 Nearby Audits

Two audits have been completed in Ferntree Gully resulting in the issue of a Statement of Environmental
Audit for each pursuant to section 53X of the Act based on a review of the EPA Victoria database.

Both audits were completed the former CSR Readymix Quarry in Ferntree Gully, which is located
approximately 2.5 km to the south east of the site. Monitoring of groundwater conditions and
hydrogeological settings was not routinely undertaken as for these audit sites. A desk-based study
concluded that there was a very low risk of groundwater contamination and groundwater conditions were
not directly investigated for these audits.

A 53X audit was completed on 13 March 2003 for open space land at a site located at the corner (south
east) of Butler and Railway Roads, Ferntree Gully owned/occupied by CSR Readymix Quarries. The site
history review indicated that the site had been used as a quarry for over 100 years with quarry operations
ceasing in 1996. The audit resulted in issue of a Statement of Environmental Audit allowing for any use
subject to conditions relating to water management associated with lake at the site.

A further 53X audit was completed on 23 September 2003 for land at the corner Butler and Railway Roads,
Ferntree Gully forming part of the quarry operations. The audit resulted in the issue of a Statement of
Environmental Audit allowing for any use subject to condition relating to removal of waste, a building
{potentially containing asbestos) and buried infrastructure.

* Ministerial Direction means “Direction No. 1 Potentially Contaminated Land” prepared pursuant to Section 12(2){(a) of the Act and dated 27
September 2001 (or as amended),
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3. Geology and Hydrogeology

3.1 Regional Geology

The Geology Survey of Victoria - Ringwood (1:63,360) Map 1974 indicates that the site and surrounding
area is underlain by the Devonian-age lower Humevale Formation that comprises massive to thin bedded
siltstones, with thin sandstones inter-bedded near base. This formation may extend to depths of 1000 m.

3.2 Site-specific Geology and Topography

The site falls from the southeastern carner to the northwest, The ground elevation in the southern part of
the site is approximately 118 m (AHD) and is approximately 98 m (AHD) in the northern part of the site. A
quarry occupied an area of approximately 5 hectares western part of the site. The quarry floor was
excavated to depth of typically 95 m (AHD).

Logs from groundwater wells installed around the site perimeter identified weather siltstone comprising
silty clays/clays to depths ranging from 6 to 10 m. The clay was underlain by siltstone to depths of 28 m.

3.3 Regional Hydrogeology

A review of the South Western Victoria Water Table Aquifers Map and Melbourne Groundwater Map
indicated that groundwater depths are typically 10 to 20 m within the Humevale Formation. Groundwater
salinity is within the range from 1000 to 3500 mg/L.

The Melbourne Groundwater Map noted that groundwater aquifer in the general site area had a low water
yield of less than 1 L/s.

3.4 Site-specific Hydrogeology

The upper aquifer is unconfined and is inferred to be within the clays siltstone of the Humevale Formation.
Groundwater gauging of four (4) monitoring wells across the site have identified groundwater depths
ranging from approximately 3 to 22 m, with the greater depths in the south-eastern part of the site.

3.5 Groundwater Flow Direction

The nearest surface water body is the Blind Creek located approximately 200 m to the north of the site.

Groundwater monitoring over the period from May 2010 to May 2015 infers that groundwater flow at the
site is to the west towards Blind Creek. Based on topographic and groundwater data it is inferred that
groundwater discharge from the site is to the creek approximately 500 m to the west.

3.6 Groundwater Bore Search

Visualising Victoria's Groundwater database identified 34 registered groundwater bores located within a
2 km (approximate) radius of the site’. According to the Victorian Department of Environment and Primary
Industries website (http://data.water.vic.gov.au/), there are 34 bores installed within 2 km of the site,

The bore uses include:

* Groundwater Investigation
* Miscellaneous

* Observation; and

* Domestic and Stock.

Most of the bores are listed for groundwater investigation and observation. The bore use is not listed for all
registered bores.

7 A search conducted by Prensa on 2 May 2014,
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I
The nearest bore with groundwater quality information (B90606) is located ~1.2 km to the east, up-
gradient of the site, and is listed for miscellaneous use. The nearest bore registered for domestic and stock I
water use (WK974723) is located ~1.1 km to the north, up-gradient of the site.
A summary of the attributes of bores within 2 km is set out in Table 3. I
Table 3: Summary of registered bores down-gradient of the site
Bore D use Latitude  Longitude I
50606 Miscellaneous -37.87495112 1452856429
133853 Groundwater Investigation -37.BE07B605 1452844936 I
133928 Groundwater investigation 37.86078605 145.2844936
133929 Groundwater Investigation -37.86078605 145.2844936 I
134444 Groundwater Investigation -37.86192605 145.2854447
134445 Groundwater Investigation 37.86204405 145.2854987 I
134446 Groundwater Investigation -37.86100305 145.2851586 I
134447 Groundwater Investigation 37.86120205 1452852566
134448 Groundwater Investigation 37.86144705 145.2853646 I
134449 Groundwater Investigation 37.86152005 145,2853976
134450 Groundwater Investigation 37.86160105 145,2853956 I
134451 Groundwater Investigation -37.86184505 145,2854697
134452 Groundwater Investigation -37.86186405 145.2855367 l
134453 Groundwater Investigation -37.86184605 145.2855147 I
134454 Groundwater Investigation -37.86189105 145,2855477
134455 Groundwater Investigation -37.86196405 145,2855917 I
134456 Groundwater Investigation -37.86212705 145.2856677
134457 Groundwater Investigation -37.86227305 145.2857437 I
134458 Groundwater Investigation -37.86127105 145.2850046
134459 Groundwater Investigation -37.86172505 145.2852337 I
134460 Groundwater Investigation -37 86181505 145.2852767 I
134462 Groundwater Investigation -37.86207905 145.285406
133461 Groundwater Investigation 37.86195105 1452853417 I
134463 Groundwater Investigation -37.86218805 145.2854617
134464 Groundwater Investigation -37.86228705 145.2855047 I
i
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Bore ID Use Latitude Longitude
134465 Groundwater Investigation -37.86142505 145.2850806
134466 Groundwater [nvestigation -37.86156105 145.2851467
134467 Groundwater Investigation -37.86357705 145.2861797
134468 Groundwater Investigation -37.86357705 145.2861797

WRKO53006 Observation -37.88278879 145.2785569

WRK973922 Mot Listed -37.88390028 1 452874115

WRK974723 Domestic and Stock -37.88148163 1 45.2711512

WRK98B177 Not Listed -37.88295745 145.274959

WRK988184 Mot Listed -37.88203167 1452742424
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4, Site History and Identification of Potential Contamination Sources
4.1 Site History

The audit site was purchased by Robertson Industries in the 1950s and was operated as a quarry from the
1960s to source clay to make bricks and other products at the Daniel Robertson Brickworks in Nunawading.
Quarrying ceased in the mid-2000s. Over the last 20 years of its operation an average of 10,000 m’ of clay
per annum was removed from the site and used at the Nunawading brickworks. . An approximate total
volume of material removed from the quarry is understood to be in the vicinity of 400,000 m’,

The southeastern corner of the site was previously a market garden in the 1950s with the remainder of the
site being natural bushland prior to the excavation of the quarry

The site formerly extended to Blind Creek in the north. However, this land to the northern part of the
current site was transferred from Robertson Industries to Knox City Council in the late 1970s, in exchange
for additional extraction approvals.

The area to the west of the site (Castricum Place) was formerly an abattoir that was closed in the late
1980s; prior to becoming a residential sub-division. Other land surrounding the site to the east and south
was developed for residential use from the 1970s.

Backfilling of the site commenced in May 2014 and was completed in April 2015. Between
18 December 2013 and 20 December 2014, approximately 400,000 m® of soil (as compacted) was imported
to site and placed into the former quarry area.

4.2 Potential Sources of Site Contamination

The only potential source of contamination identified at site is the use of the southeastern part of the site
for market gardening in the 1950s. No fuel storage or other activities are known to have existed at the site
during the quarrying operations from the 1960s to the late 2000s.

Filling of the quarry was undertaken between December 2013 and April 2015 in accordance with an
auditor-reviewed Environmental Management Plan (EMP). Fill was sourced from the redevelopment of
Eastland shopping centre, the Knox Hospital and the Mitcham Rail Grade Separation and only included
natural siltstones. The fill was progressively tested at the site in accordance with the EMP.

The only potential sources of contamination of the site are considered to be the use of fertilisers and
pesticides on the former market garden area in the south eastern part of the site and the spillage of fuels
from tucks and other machinery operating at the site during quarrying operations. Given the nature of
these activities the auditor considers that the site is not a potential source of contamination.

Contamination of the site from an off-site source is not considered to be likely by the environmental
auditor based on the residential use of the land surrounding the site from the 1970s, placing the site within
an established residential area. The only known industrial use of land in the vicinity of the site was an
abattoir in Castricum Place to the immediate west of the site. The abattoir was in closed in the 1980s and
land was redeveloped as a residential sub-division. This land is considered to be down-gradient of the site
based on 2010 to 2015 groundwater gauging data.
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5. Audit criteria

5.1 NEPM Requirements

The 2010 and 2011/2012 groundwater monitoring event reporting and the EMP referenced the National
Environment (Assessment of Site Contamination) Measure 1999 health and ecological investigation levels.
Groundwater investigations were completed from 2011 to 2015. In this regard the scoping of the
preliminary soil and groundwater investigations was undertaken with reference to the NEPM (1999), before
the date set down by EPA Victoria for the transition to the to the NEPM 1999 (as amended in 2013) in May
2013.

The further soil and groundwater assessments completed from 2013 have referenced the investigation
levels set out in NEPM 1999 (as amended in 2013). As part of these investigations ESA has proposed

ecological investigation levels based on the soil pH, cation exchange capacity and clay and organic carbon
content.

The auditor has considered the soil and groundwater data with reference to NEPM 1999 (as amended in
2013). In this regard the auditor has also derived ElLs with reference to Schedule 5Bc - Guideline on
ecological investigation levels and international guidance as noted herein.

5.2 Land

Environment protection in Victoria is legislated under the Act. The Land SEPP provides the framework for
the prevention of contamination of land in Victoria and sets environmental quality indicators and
objectives for each beneficial use for land.

The SEPP defines certain land use categories and associated beneficial uses, which are required to be
protected. The beneficial uses of land to be protected are dependent on the proposed land use, as shown
in Table 4.

Table 4: Protected Beneficial Uses of land

Beneficial use Land use
Parks and | Agriculture Recreation | Commercial | Industrial
Reserves High /Open Space
density

Maintenance of
Modified Ecosystems
Netural v N/ N/A NfA N/A
Modified v v N/A N/A NiA
Highly Modified N/A ¥ 7 7 3
Ecosystems
Protection of Human & > 7 .
Health v
Buildings and Structures v e v v v
Aesthetics v N/A v v v
Production of Food b
s o Fitiva v N/A N/A NfA

The proposed future use of the site is residential (Sensitive Use: Other). The relevant beneficial uses of
land are set out in the Land SEPP are:

AEA Ref: EADIZE 1
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Maintenance of Modified Ecosystems.
Human Health.

Buildings and Structures.

Aesthetics.

Production of Food, Flora and Fibre

An evaluation of risk for each beneficial use of the land for the purpose of the environmental audit is made
by reference to the SEPP indicators and objectives. This has been based on a comparison of site
environmental data with guidelines set out in the NEPM 1999 (as amended in 2013) or other relevant
guidance as set out in Table 5.

The NEPM 1999 (as amended in 2013) sets out health investigation/screening levels relevant to human
health and ecological impact for a range of chemical substances and waste. The health investigation levels
(HILs) are applicable to human exposure by all relevant pathways and generally apply to soils to a depth of
3 m for residential land. Ecological investigation levels (ElLs) have been developed to be protective of
terrestrial ecosystems and generally apply to the top 2 m of sail.

An investigation level (IL) is defined by ANZECC 1992 as...the concentration of @ contaminant above which
further appropriate investigation and evaluation will be required...and is not a clean-up goal, Where the
level of a chemical substance or waste exceeds the IL a risk-based level may be derived for the site in
accordance with EPA Victoria guidelines or procedures set out in the NEPM 1999 (as amended in 2013).

Health screening levels (HSLs) and ecological screening levels (ESLs) have been derived for selected
petroleum hydrocarbons within the NEPM 1999 (as amended in 2013).

In accordance with the Land SEPP a protected beneficial use may not apply at a site where the background
concentration of a substance is greater than the relevant guideline designated in Table 5. Therefore, it is
important to determine the concentrations of substances that occur naturally in the region of the site, in
order to assess whether contamination by industrial or other site activities has occurred. The Land SEPP
defines the indicators and objectives for land based on the beneficial use as set out in Table 5.

Table 5: Relevant objectives for assessment of land

Beneficial Use Indicators Relevant Objectives

Contamination must not affect the maintenance of the relevant ecosystems and
the level of any indicator must not be greater than:

» Ecological Investigation Levels (ElLs] derived in accordance with NEPM
1999 (as amended in 2013) Schedule 5 and with reference to the NEFM

Maintenance | . ol cubstarice or waste EiLs guidance. Soil Quality Guidelines set out by other international
of Ecosystems agencies have been referred to where no EILS are set out in the amended
NEPM.

s Levels derived using the risk assessment methadology set aut in NEPM
15999 (as amended in 2013),
s Levels approved by EPA Victoria.

| Contamination must not cause an adverse effect on human health and the and
the level of any indicator must not be greater than:

»  The Health-based Investigation levels (HILs) in NEPM 1999 (as amended in
Human Health | Chemical substance or waste 2013).

» Levels derived using the risk assessment methodology set out in NEPM
1999 and NEPM 1999 (as amended in 2013).
* Levels approved by EPA Victoria.

8 ANZECC/NHMRC Guidelines for the Assessment and Management of Contaminated Sites 1992 [ANZECC 1992).

AEA Ref: EAD3ZE 12

53 of 1468



2021-11-22 - Meeting Of Council Attachment 6.2.2

Envinpnmental Audit Report
Morvel Road Quarry, Ferntree Gully, Victoria

Beneficial Use Indicators Relevant Objectives
Bulldings and pH, sulphate, redox Contamination must not cause the land to be corrosive to or adversely affect
Stru:tgures potential, salinity or other | the integrity of structures or building materials.

themical substance

Any chemical substance or | Contamination must not cause the land to be offensive to the senses of human
Apsthetics waste that may be offensive | beings.
to the senses

Contamination of the land must not:

Production of .
Food, Flora Chemical substance or waste »  Adversely affect produce quality or yield.
and Fibre s Affect the level of any indicator set out in the Australian and New Zealand

Food Authority Food Standards Code.

Where ILs are not set out in the NEPM 1999 (as amended in 2013), other guidelines have been referred to
for the purpose of the environmental audit.

5.2.1 Maintenance of Ecosystems

The NEPM 1999 (as amended in 2013) EiLs have been set as preliminary triggers for evaluating potential
impacts on flora and fauna in an urban environment. In general, the ElLs are considered to protect the
ecosystems consistent with the intended land use. Where the levels of chemicals in soils are below the
NEPM ElLs, the condition of the land is considered to satisfy the requirements for protection of all
beneficial uses’ (excepting groundwater quality). These guidelines provide a basis for the further
investigation of contamination for a range of chemicals and, where exceeded, a risk-based review of the
potential impact from environmental exposure for the proposed use is considered appropriate.

ElLs have been derived EILs in accordance with relevant guidance from NEPM 1999 (as amended in 2013)"
for urban residential land; for which ESA referred soil samples collected from natural soils at the site to
determine relevant soil properties.

The measured soil pH at the site ranged from typically around 6, the imported siltstone from Eastland
Shopping Centre and Knox Hospital is however typically pH 7. The weathered siltstones are characterized as
clays; with the clay content of the natural siltstone at the site and the imported siltstone being typically in
the range from 20 to 50 percent. The soil cation exchange capacity ranged from 5-10 cmol/kg with a TOC
around 0.1 percent. All metals in the fill are assumed to be aged; neither the site nor the sources of the
imported siltstone have a history of industrial use. Given the site setting traffic volumes are assumed to be
low.

The environmental auditor has calculated EILs from NEPM 1999 {as amended in 2013) from the data
provided and are set out in Table 6.

The auditor noted that all imported materials are natural siltstones with elevated concentrations of iron,
fluoride, copper and arsenic. These characteristics generally align with the natural siltstone at the site.

Table 6: ElLs for urban residential and open space for Norvel Road Quarry Ferntree Gully

EiLs for Urban residential land and open
Contamination mmm;: il space use [mg/kg)
New Aged
Arsenic 30 50 100
Copper 30 40 45

9 Site or part thereof, where subdivision may be undertaken, as per the NEPM 1999,
" Using the NEPM EIL toolbox
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EILs for Urban residential land and open
Contamination mmm?&;m space use (mg/kg)

New Aged

Cadmium [¥] 10" 20
DoT [¢] 180 180
Naphthalene [+ 170 i70

Total PAHs [¢] Not stated Not stated

Lead 0 270 1100
Nickel 20 70 190
Chromium Il 0 240 560
Zinc 20 170 420

Mercury 0 6.6 40

Mote:
1. The auditor has referred to Canadian Environment Quality Guideline for soil quality indicators for cadmium and mercury for residential and
commerclalfindustrial land,

5.2.2 Human Health

NEPM 1999 (os amended in 2013) Schedule B (1)" provides human health investigation levels [HILs) for a
selected range of substances for four exposure settings based on land use as follows:

» Standard residential with gardens/accessible soil (home-grown produce contributing less than 10%
of vegetable and fruit intake; no poultry); this category includes other sensitive land uses such as
children’s day-care centres, kindergartens, preschools and primary schools (Residential A);

* Residential with minimal opportunity for soil access; includes dwellings with fully and permanently
paved yard space such as high-rise apartments and flats (Residential B );

Parks, recreational open space and playing fields; including secondary schools (Recreational C); and
Commercial/industrial; including premises such as shops and offices as well as factories and
industrial (Commercial/industrial D).

The objective of the audit is to consider the suitability of the land for all beneficial uses, which includes a
sensitive use such as standard residential use. Given that the proposed use of the site is urban residential
Setting A as set out in NEPM 1999 (as amended in 2013) Schedule B (1) have been adopted as the basis for
the assessment of the land condition for the purpose of the audit.

HILs consider long-term human exposure to the whole of the site and should only be applied statistically
where adequate characterisation of soil contamination has been completed. This requires that, firstly, data
quality is acceptable and, secondly that a representative sample of data is provided".

The NEPM guidance requires that the mean concentration of a contamination be used as a basis for
assessment. It also requires that the level of any contaminant at a discrete location should not exceed the
guideline value by more than 250%, and that the standard deviation of any contaminant across the site
should be less than 50 percent of the guideline value.

5.2.3 Buildings and Structures
Soil may adversely impact upon buildings and structures where:

s elevated soil sulphate concentrations or acidic pH conditions degrade concrete structures or steel;
and

11, Table 1a{1) of Schedule B (1) of the NEPM 1999 {35 amended in 2043).
12 Hils should be applied to an un-biased data set (grid-based locations across the whole of the site),
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* contaminants enter buried service lines (such as water supply pipelines).

Australian Standard AS3600 — Concrete Structures — states that permeable soils with a pH< 4 or
groundwater containing sulfate concentrations higher than 1000 mg/L are considered aggressive and
detrimental to concrete structures.

The NEPM 1999 proposes an interim urban soil investigation level of 2000 mg/kg for sulfate for built
structures.

5.2.4 Aesthetics

The NEPM 1999 (as amended in 2013) specifies that the soils should not be discoloured, exhibit offensive
odour or be of abnormal appearance (given the site setting). The beneficial use of Aesthetics is considered,
for the purpose of the audit, to impact the site use where the soil contains waste, is stained or causes
odours, which are not typical in an urban setting and are considered to be offensive.

5.2.5 Production of Food, Flora and Fauna

The beneficial use of Production of Food, Flora and Fauna may not apply to all residential use of land, thus
has however been considered as relevant for the proposed development. The NEPM EiLs are relevant to
the review of the detrimental impact of contamination of land on plant growth.

5.3 Groundwater

The Groundwater SEPP provides for the protection of existing and potential beneficial uses of groundwater
throughout Victoria. Groundwater quality objectives are established with reference to potential beneficial
uses based on relevant groundwater segment, which is based on groundwater salinity. The beneficial uses
of groundwater to be protected are set out in Table 7.

Table 7: Protected Beneficial Uses

Attachment 6.2.2

Beneficial use Segments (mg/L TDS]

Al A2 8 C D

{0-500) {501-1000) {1001-3500) (3501-13,000) | (>13,000)

Maintenance of Ecosystems v v ¥ v ¥
Patable Water Supply — desirable v N/A N/A N/A N/A
Potable Water Supply — acceptable v v N/A N/A N/A
Patable Mineral Water v v v NfA N/A
Agriculture, Parks and Gardens ¢ v v N/A N/A
Stock Watering L ¥ v v N/A
Industrial Water Use o + v v ¥
Primary Contact Recreation v v v NfA
Building and Structures v v v 'y v

The beneficial use of Maintenance of Ecosystems must, under the provisions of the Groundwaters SEPP, be
protected for all groundwater, regardless of the salinity.

The Victorian Mineral Water Committee (VMWC) has the responsibility for the protection and management
of the State’s natural mineral water assets. The aquifer at the site is not designated as a potable mineral
water resource by the VMWC; therefore this beneficial use is not relevant at the site.

An assessment of the likelihood of the particular beneficial uses of groundwater being realised should be
based on an evaluation of whether an owner/occupier of the site, or in the vicinity of the site, may
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reasonably expect to use, or be able to use groundwater for the above purposes, having regard for existing
and future land use. The Groundwater SEPP defers to the Australion Water Quality Guidelines for Fresh
and Marine Waters (ANZECC 1992) for the definition of indictors and objectives for the majority of
beneficial uses of groundwater and to the Water SEPP for objectives for Maintenance of Ecosystems. Itis
noted that the Australion and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC 2000)
supersedes the ANZECC (1992a) guidelines and has been used as the primary reference for determining the
relevant audit criteria.

5.4 Surface Waters

The nearest surface water to the site is Blind Creek; which lies approximately 200 m to the north. Blind
Creek is a tributary of Dandenong Creek.

Relevant beneficial use objectives for Blind Creek are set out under Schedule F6 - Waters of the Port Phillip
Bay to the Water SEPP. The creek forms part of the Dandenong Valley and is classified with the General
segment of the schedule. The beneficial use for this segment for Maintenance of Ecosystems (MoE) is
slightly modified and a 95% level of protection is relevant under ANZECC 2000.

The beneficial uses for this segment, in addition to Maintenance of Ecosystems, are:

Primary and secondary Contact Recreation.
Aesthetics.

s Passage of indigenous fish.

* Commercial and recreational use of edible fish and crustacean and other commercial purpose,
namely, industrial water use.

* Navigation.

AEA Ref: EAQ32E 16

57 of 1468



2021-11-22 - Meeting Of Council Attachment 6.2.2

Environmental Audit Report
Morvel Road Quarry, Ferntree Gully, Victoria

6. Importation of Fill

6.1 Scope
6.1.1 General

Backfilling of the site commenced in December 2013 and was completed in April 2015. Between
18 December 2013 and 20 December 2014, approximately 400,000 m’ of soil (as compacted) was imported
to the site, placed and compacted into the former quarry.

Filling of the quarry was completed in accordance with an Environmental Management Plan (EMP)
prepared by Robertson Industries and endorsed by the auditor.

Fill was sourced from the redevelopment of Eastland shopping centre, Knox Hospital and the Mitcham Rail
Grade Separation and only included natural siltstones. The fill was progressively tested at the site in
accordance with the EMP.

6.1.2 Environmental Management Plan

Procedures for the testing of imported fill from the Mitcham grade separation at the audit site was
generally agreed with EPA Victoria. Testing of soil at the source site in accordance with EPA Victoria
Publication IWRG 702 was impractical because there was no space was available for stockpiling of material
for testing. Testing at the audit site was agreed on the basis that the imported material would be natural
and the testing would generally comply with EPA Victoria publication IWRG 720.

This approach was also based on the compositing of samples for the purpose of non-volatile analyses
following advice on the appropriate analytical procedures from Michael Wright of Eurofins as a member of
the auditor’'s expert panel.

These procedures were set out in an EMP. The plan was reviewed and endorsed by the auditor subject to
conditions. The basis for the EMP was that the proposed source sites would not be potentially
contaminated and that material other than natural material at the source site would be segregated from fill
imported to the audit site. The intention was that only natural siitstone be imported to the audit site,
where the natural geology was characterized by Humevale Formation siltstone.

The EMP provided for the following:

+» Review of the assessment(s) of the soil at the source site.

= Verification that fill was segregated at the source site and only natural material was imported (to
the audit site).

* |nspection of imported material during placement and reporting.

* Testing of soil following placement in 300 mm layers compaction at a rate on of one sample for
each 250 m’ of placed soil. Samples were collected in a systematic grid pattern by ESA.

* Field observation and logging of field PID measurement for each sample.

» Recording of sample locations on a sampling field form using a GPS device.

* Four samples were combined at the laboratory to form one composite sample for analysis of
inorganics.

= For every nine samples collected, eight were composited and analysed for fluoride and heavy
metals (arsenic, barium, beryllium, boron, cadmium, chromium, cobalt, copper, lead, manganese,
mercury, nickel, selenium, vanadium and zinc).

¢ A ninth sample was not composited and was analysed for the EPA IWRG621 suite of contaminants
including organics.

* Twao guality control samples were collected and analysed for every eighteen samples collected.
One sample (blind replicate) was analysed by the primary laboratory ALS whilst the other (split
sample) was analysed by Eurofins MGT. The quality control samples were not composited and
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were analysed for the EPA IWRG621 suite of contaminants.

= QOther quality assurance/quality control samples namely field rinsate, field blanks and trip blanks
were collected for analysis as part of the quality assurance/quality control in accordance with
relevant guidance.

Composite samples were prepared by the primary laboratory, ALS by homogenising the subsamples in
accordance with documented quality assurance/quality control procedures and expert advice provided to
the auditor.

All soil was imported from the three source sites by Earth Solutions Group (ESG). ESA completed and
documented on-site reviews on a monthly basis to assess the compliance of the cartage contractor, ESG
with the EMP. These reports are presented in the ESA fill reports. The auditor has considered these ESA
compliance reports in the review of the evaluation of data quality and completeness.

6.2 Mitcham
6.2.1 General

This source of fill was the Mitcham Grade Separation Project in Rooks Road, Mitcham. An environmental
investigation of the source was undertaken by Compass Environmental Pty Ltd (Compass) in 2012. The
results of the investigation are set out in the Compass report, Soil investigation Proposed Mitcham and
Rooks Road Rail Grade Separation Project, Mitcham Victorio dated 21 December 2012.

Fill from Mitcham was imported between 18 December 2013 and 4 March 2014. During this time a total
volume of 24,600 m (loose) of siltstone was imported to site. The compacted volume is estimated to be
18,000 m* (solid).

The imported fill material was placed in 300 mm layers at the southern end of the farmer quarry void,
beginning at the deepest point at approximately 92 m (AHD) and gradually building up to approximately
96 m AHD. All imported fill material from Mitcham was placed at depths greater than 3 m below the final
surface level in this area of the former quarry.

6.2.2 Findings = In situ investigations

A total of 103 primary soil locations were logged and sampled as set out in the EMP; the sampling
frequency complied with EPA Victoria IWRG621 minimum rate of 1:250 m’ (solid). Soil sampling locations
across the quarry area are shown in Figure 4.
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The soils encountered during the intrusive soil investigation works consisted of natural clays and siltstone.
There was no solid inert waste observed within any of the samples.

All primary (and duplicate and other quality assurance/quality control) samples were sent to ALS for
analysis. ALS is NATA-accredited for the relevant analyses.

Key findings of the analysis were as follows:

= Oneindividual sample® reported for hexavalent chromium at a concentration 1.2 mg/kg in excess
of fill criteria set out in IWRG621 of 1 mg/kg however duplicate analysis reported concentrations
below the laboratory level of reporting (LoR) of 0.5 mg/kg. The laboratory concluded that the
varied results were due to sample heterogeneity.

» A number of individual samples * reported fluoride concentration from 450 mg/kg to 650 mg/kg
and in excess of the fill criteria set out in IWRG621 of 450 mg/kg with a number of composite
samples” reporting fluoride concentrations of 350 mg/kg to 360 mg/kg and in excess of the
amended criteria (4 part composite) of 340 mg/kg.

The concentrations of other heavy metals were below the relevant assessment criteria. The concentrations
of all volatile organic compounds were reported below the relevant LoRs.

6.2.3 Auditor comments

Fluoride is naturally occurring in siltstone at the site. Four samples of natural clay and siltstone collected
from the Norvel Road site on in July 2013 reported naturally elevated naturally concentration of fluoride
ranging 190 mg/kg to 500 mg/kg.

The auditor noted that NEPM 1999 (as amended in 2013) does not propose a HIL or EIL for fluoride. USEPA
Region 9 has set a health screening level for fluoride in soil of 3100 mg/kg based on child exposure. All
fluoride concentrations were significantly below this screening level.

The concentration of hexavalent chromium was generally below the fill criteria of 1 mg/kg and retesting of
the sample reported concentrations were below the criteria. The relevant NEPM 1999 (as amended in
2013) human health screening level for hexavalent chromium is 80 mg/kg.

The fill sourced from the Mitcham Grade Separation is placed at depths greater than 3 m below the
finished site level. The Mitcham fill being typically placed 6 to 11 m below the finished surface level and
future human health and ecological exposure is not considered to be relevant to a future urban residential
land use.

In this regard future exposure either human or ecological receptors is considered to be relevant for
material at depths to 3 m below the finished surface level. Given the proposed residential land use future
exposure to human and ecological receptors is considered to be unlikely. This is consistent with NEPM 1999
(as amended in 2013) guidance.

6.3 Eastland Shopping Centre and Knox Hospital
6.3.1 Eastland Shopping Centre

This source of fill was the Eastland Shopping Centre extension and redevelopment located at 149B — 197
Maroondah Highway, Ringwood.

Environmental investigations of the material to be excavated at the source site were undertaken by
Liability and Risk Management Consulting Pty Ltd (LRM) in April 2013 and Alliance EPM Pty Ltd (Alliance
EPM) in March 2014. The investigation scope and findings are set out in the following reports:

"* sample no SCR/1/0-015.
" Samples SCR/2/0-015/S, SCR/4/0-015/5, S5CA/6/0-0.15/5, SCR/7/0-0.15/5 and SCR/5/0.6-0.75/S and SCR/11/0-0.15/5.
* Composite #12, Composite #14, Composite #16 and Composite #17
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* LRM Limited Environmental Site Assessment Phase 2, Eastland Stage 5 Development, 149B-197
Maroondah Highway, Ringwood dated April 2013; and

+ Alliance EPM EPA IWRG Soil Classification Letter — Eastland Redevelopment Stage 5 Area 3 -
Matural Soils at depth dated March 2014.

These reports were considered by the auditor in determining if the material was acceptable for the site.

Fill was imported from Eastland Shopping Centre from 21 March 2014 to 20 January 2015. During this time
a total of 437,000 m’ of loose fill. The compacted volume (allowing for 30% compaction) is estimated to be
320,000 m’ (solid).

Alliance EPM reported that arsenic concentration ranged from 16 mg/kg to 150 mg/kg and fluoride
concentration ranged from 50 mg/kg to 810 mg/kg in samples collected from the natural siltstone from the
source site. Alliance EPM considered the concentrations of these analytes to be representative of
background soil. They further concluded that ASLP testing for arsenic was not required as the soil
concentration was below the leachability threshold of 20 times the Category C ASLP limit (0.7 mg/kg) set
out in IWRG6E21.

The imported fill material was placed in 300 mm layers across the former quarry to the final surface level.
The final surface of the quarry ranged from approximately 33 m (AHD) in the northwest of the site to 107 m
(AHD) in the south-east of the site. Much of the fill was placed at depths greater that 3.0 m Fill from
Eastland Shopping Centre and Knox Hospital was however placed across the top 3.0 m of the quarry area.

As noted this area of filling was subsequently capped by approximately 300 mm depth of overburden
topsoil material from the screening bunds formed form the original pre quarry activity topsoil following
testing and screening.

6.3.2 Knox Hospital

Fill was imported from Knox Hospital located in Mountain Highway, Wantirna from 14 November 2014 to
19 December 2014.

Prensa completed a preliminary site investigation for Healthscope in April 2014 as part of the
redevelopment of the hospital. The site history indicated that the land was farmerly residential land and a
car park. The site history did not identify any potential sources of contamination.

During this time a total of approximately 15,000 m’ of loose fill was imported. The compacted volume
{allowing for 30% compaction) is estimated to 11,000 m® (solid). This is equivalent to a depth of compacted
material of approximately 300 mm across the quarry area.

The fill from Knox Hospital was placed across the top 2m of the former quarry area together with fill from
Eastland Shopping Centre.

6.3.3 Findings

ESA completed routine sampling of the Eastland Shopping Centre and Knox Hospital fill as placed in the
300mm layers as set out in the EMP.

A total of 1345 primary soil locations were logged and sampled; this sampling frequency complied with EPA
Victoria IWRG621 minimum rate of 1:250 m’ (solid as noted). Each 300 mm layer of material placed and
compacted across the quarry floor was progressively tested. Soil sampling locations are shown in Figure 4.
Samples were composited far analysis of inorganics. Discrete samples were also progressively collected and
tested for the full suite of inorganic and organics analyses.

The soils encountered during the intrusive soil investigation works by ESA consisted of natural clays and
siltstone. There was no solid inert waste observed within any of the samples. All PID reading were
reported as 0 ppm.

All primary (and duplicate and other quality assurance/quality control) samples were sent to ALS for
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analysis. ALS is NATA-accredited for the relevant analyses.

The discrete sample analysis reported no organics were reported above the laboratory limits of reporting
(LoR).

The findings of the ESA testing of all fill imported from Eastland Shopping Centre and Knox Hospital fram
the compaosite samples across the full depth of filling were as follows:

* Fluoride concentrations ranged from 106 to 880 mg/kg with a mean concentration of 405 mg/kg.

e Arsenic concentrations ranged from 5 to 483 mg/kg with a mean concentration of 49 mg/kg.

* Copper concentrations ranged from 5 to 72 mg/kg with a mean concentration of 8 mg/kg.

¢ The maximum reported concentration of lead, nickel and zinc were below relevant HiLs and ElLs
in all composite samples.

* Concentrations of mercury and cadmium were below the LoRs (0.1 mg/kg and 1 mg/kg
respectively) in all composite samples

The maximum reported concentrations of arsenic and copper exceeded the relevant NEPM 1999 (as
amended in 2013) ElLs, whilst the maximum concentration of arsenic also exceeded the HIL. ESA evaluated
the composite data with reference to modified assessment criteria based on the sample compositing and
the background concentrations.

The auditor noted in this regard that based on the IWRG 621 soil characterisation threshold for fluoride as
fill of 450 mg/kg for a discrete sample the modified assessment threshold for a 4—part composite analysis
would be say 115 mg/kg however analysis of 41 discrete samples from the top 3 m of fill as placed reported
fluoride concentrations ranging from 190 to 600 mg/kg with a mean concentration of 465 mg/kg. All
fluoride concentrations were significantly below the USEPA health screening level of 3100 mg/kg.

The leachability threshold for arsenic based on the IWRG 621 guidance is 140 mg/kg and the concentration
reported on the natural soil reported in the Alliance EMP source site assessment in 2014 exceeded the
ASLP threshold. Subsequent testing of fill samples at the audit site by ESA in September 2015 at the
request of the auditor reported the leachability of arsenic (by ASLP) at less than the laboratory LoR of

0.1 mg/L.

6.3.4 Auditor comments

ESA did not segregate the data for the imported fill for the discrete or composite samples for the top 3 m of
the fill as placed consistent with the requirements of NEPM 1999 (as amended in 2013} as a basis for
reviewing compliance with HiLs for an urban residential land use. In this regard Schedule B1 of NEPM 1999
(as amended in 2013) recommends that the top 3m of soil be considered when assessing the health impact
from contamination for a residential use and the top 2m when considering potentially ecological exposure
(to terrestrial ecosystems).

A further analysis of the arsenic, copper and fluoride concentrations in discrete samples for the top 3.0m of
fill collected by grid-based sampling during placement of the imported was completed by the auditor and Is
set out in Table 8. A review of this data was not completed by ESA for Robertson Industries.

Table B: Selected analysis of fill for top 3 m of quarry area

Sample depth Arsenic Copper Fluoride
Sample location Sample below final fill level | concentration concentration Concentration
Number
(m) (mg/kg) (mg/kg) (mg/kg)
SCR/141 08 27 31 630
SCR/139 1 28
SP1
SCR /134 13 10
SCR f127 2 10
||
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Sample depth Arsenic Copper ~ Fluoride
Sample location :-m::: below final fill level | concentration concentration Concentration
{m) (mg/kg) (mg/kg) (me/kg)
SCR /122 72 28
SCR/ 149 0.3 24 22 510
sP2/1 SCR /130 15 22
SCR /137 13 10
5P2/4 SCR /84 22 10 400
SP2/5 SCR /145 0.6 a5 480
sP2/6 SCR /126 1.4 63
SCR /92 13 146 520
sp2/a SCR /85 1.6 10 520
SCR /83 2 2
5P2/10 SCR /76 2.2 27
5P2/12 SCR /156 0.1 a4
sp2/13 SCR /138 13 26 450
$P2/14 13
SP2/15 SCR {121 13 50 16 540
SP2/18 SCR /70 13 135 24 370
SP2/10 SCR f47 22 54 10 380
Sp2/20 SCR /109 13 19 13 520
SCR /157 0.4 14 10 540
Sp2/21
SCR /129 0.4 15 3 210
sP2f22 SCR /104 12 53 27 460
sP3 SCR /132 16 42 27 430
_— SCR /151 06 62 a4 560
SCR /115 24 80 ET! 480
5P3/2 SCR/125 16 84 24 360
Sk SCR /120 16 16 17 540
SCR /113 2 64 1 560
G SCR /153 01 33 21 430
SCR /108 22 35 20 480
5P3/e SCR /116 24 108 34 550
SPafa SCR /117 Dup 2 120 37 560
sP4/1 SCR /144 0.6 10 17 350
SPa/a SCR /a5 25 70 35 530
SCR /119 16 36 25 520
spajg SCR /112 22 53 21 510
SCR /106 28 58 29 510
AEA Rel: EAO328 L

64 of 1468



2021-11-22 - Meeting Of Council Attachment 6.2.2

Environmental Audit Report
Norvel Road Quarry, Ferntree Gully, Victorla

Sample depth Arsenic Copper Fluoride
Sample location :::::r below final fill level | concentration concentration Concentration
{m) (mg/kg) (me/ke) {mg/kg)
SCR /136 03 9 6 330
SPafa SCR /110 2 45 21 530
SCR/101 24 a3 51 510
5P5 SCR /142 0.6 28 5 150
SP8 SCR f146 0.1 43 39 500
SP3 SCR /118 28 az 20 480
SCR /140 03 29 24 500
SCR /135 0.7 38 17 380
SP10
SCR /128 1.2 5 3 180
SCR /123 16 5 3 230
SP11 SCR /119 12 29 26 600
sP12 SCR /133 0.4 29 24 660
No of results 51 6 41
Maximum T 148 T 660 il
Mean 42 24 465
Standard Deviation 33 16 113
95UCL (Chebyshev) 50 29 495

The analysis of fill imported for discrete samples from the Knox Hospital and Eastland Shopping Centre for
the top 3.0 m as placed reported arsenic concentrations ranging from 10 to 180 mg/kg with a mean
concentration of 42 mg/kg and a 95 percent upper confidence limit of the mean (95 UCL) of 66 mg/kg. The
95UCL concentrations for copper and fluoride were respectively 36 and 540 mg/kg.

Key findings of the analysis of the fill as placed from Eastland Shopping Centre and Knox Hospital based an
the discrete sampling was as follows:

* Arsenic was reported in discrete fill sample analysis for the top 3.0 m up to a maximum
cancentration of 146 mg/kg; the mean arsenic concentration was reported as 42 mg/kg.

# Fluoride concentration in discrete samples'® within the top 3.0 m of fill ranged from 210 to
660 mg/kg; the mean fluoride concentration 465 mg/kg. Four discrete samples reported arsenic
concentration above the NEPM 1999 (as amended in 2013) HIL and EIL of 100 mg/kg.

 Copper concentrations in discrete samples within the top 3.0 m of fill ranged from 3 to
39 mg/kg, with one exception of 94 mg/kg; the mean copper concentration was 24 mg/kg. The
concentrations of copper in the fill were below NEPM 1999 (as amended in 2013) HiLs for copper
and generally less than the site specific EIL of 45 mg/kg.

Generally, where composite samples are being evaluated against assessment criteria the value stipulated in
the guideline is divided by the number of primary samples forming the composite sample as per NEPM
(amended 2013). In the case of this sampling program, all composite samples consistent of four primary
samples, therefore the assessment criteria would be divided by four to define a modified criteria. This

* 41 diserete fill samples were colflected for analysis from depths from 0.1 to 2.8 m during fill placement.
36 discrete samples were collected fram the fill from depths fram 0.1m te 2.8 m during fill placement.
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approach does not account for any natural mineralisation and the auditor has considered that background
concentrations of selected analytes should be taken into consideration for the assessment criteria for
composite samples and adjusted accordingly. The elevated arsenic and fluoride concentrations are
characteristic of the siltstone. The auditor has considered the logs and analysis of approximately 120
composite sampling from the top 3 m of the fill placed across the quarry area. Key findings from this
auditor review are as follows:

* Arsenic concentration in the compaosite analysis ranged from 10 to 298 mg/kg. The mean arsenic
concentration was 36 mg/kg.

# Fluoride concentrations in composite samples ranged from 290 to 750 mg/kg; with a mean
concentration of 450 mg/kg.

* Copper concentrations were all less than 45 mg/kg, the NEPM 1999 (as amended in 2013) EIL,
with the exception of one result reporting a copper concentration of 72 mg/kg. The mean copper
concentration was 19 mg/kg.

* The concentrations of lead nickel and zinc were all below the ElLs

» The concentration of cadmium and mercury were reported below the LoR in all compaosite
samples.

The natural concentrations of fluoride in the siltstone regionally exceed the IWRG 621 fill criteria of
450 mg/kg. The auditor noted that the fluoride HIL is 3100 mg/kg, which significantly exceeds the reported
fluoride concentrations at the source and audit sites.

The presence of high concentrations of arsenic on the proposed residential site use is further discussed in
Section 9 of this report. Note that further sampling of the top 3.0 m of the quarry area was completed for
the purpose of the audit as part of the site validation investigation as set out in Section 7 of this report.
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7. Environmental Investigations

7.1 Scope of Environment Site Assessments

A number of environmental investigations have been undertaken at the site from 2010 to assess the
condition the condition of soil and groundwater at the site further to the ongoing assessment of the
condition of the imported fill paced at the site in 2014/2015.

The following further site investigations have been completed during the course of the audit:

* Groundwater monitoring at up and down-gradient locations at the site prior to and after
placement of fill over four (4) events from May 2010 to May 2015, The locations of the
groundwater monitoring wells are shown in Figure 5.

s Assessment of overburden soil in screening bunds located around the margin of the former
quarry in April 2015. The volume of stockpiled material was estimated to be 16,000 m’

* Assessment of the condition of the soil in the former market garden area in the southeastern part
of the site in May 2015.

e Validation sampling of the top 3.0 m of fill placed across the former quarry area in May 2015

o Assessment of the condition of the soil along the western and northern margins of the quarry

area,
* Leachate testing of soil collected from 3.0 m of fill placed in the former quarry area in September
2015.
AEA Ref: EADIZE 26
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Figure 5: Location of groundwater monitoring wells
[Source: ASA Groundwater Investigation 2010)
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The locations of the sampling of the screening bunds, validation sampling of the quarry area the former market garden and the western and northern
margins is shown in Figure 6. All sampling locations were surveyed (by a register surveyor) prior to sampling.
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Figure 6: Sampling locations
[Source: ESA DS 2014)
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As noted, the ASA groundwater monitoring undertaken in December 2011 and June 2012 was not
supported by relevant field data and quality assurance/quality control and has not been considered further
for the purpose of the audit. The ESA investigations were generally supported by data quality
assurance/quality control consistent with NEPM 1999 (as amended in 2013) guidance.

Robertson Industries screened the overburden material from the screening bunds following testing and
placed this material across the former quarry area from November 2015 to February 2016. The screening
was undertaken to remove oversize and vegetative material. This provided a capping of approximately
300 mm thickness over the imported fill across the quarry area. A further survey was completed to record
the final site levels.

A final environmental auditor inspection was subsequently completed on 3 March 2016.

All groundwater bores installed at the site to monitor groundwater conditions were decommissioned in
accordance with relevant guidance.

7.2 Soil investigations
7.2.1 Summary of Investigations

A summary of the scope of the ESA soil investigation competed in 2015 following the completion of filling
of the quarry is set out in Table 9. All investigations were undertaken by ESA for Robertson Industries.

The guality assurance/quality control and evaluation of data quality and completeness was generally
consistent with NEPM 1999 (as amended in 2013) guidance. An evaluation of data quality and

completeness was completed by the auditor for the soil and groundwater investigations as set out in
Section 9 of this report.

Table 9: Summary of site investigations
Objective Scope

= Collection of soil samples at 12 unbiased transects (SPO1 to !ii':LZl‘s along the extent of the
bunds with sub-sampling from an excavator bucket.

= Samples for non-volatile analysis were collected for every 250 m’ of the bund material (4
samples at each location).

s Samples for volatiles analysis were collected by push tube at depths up to 2.5 m. Re-
sampling of the bunds for volatiles analysis was completed at the request of the auditor.

#  Visual assessment and logging of contamination was completed at each location based on

Assessment of observation of the soil and PID measurement.

screening bunds s  The non-volatile samples were compaosited for analysis by ALS.

»  Field guality assurance/quality control sampling including collection of duplicates and
rinsate, field and trip blanks.

*  Analysis of composite samples for heavy metals, fluoride, sulfate and pH by ALS.

*  Analysis of volatile samples for PAHS, TRHs, OCPs and PCBs, phenols, BTEX and chlorinated
hydrocarbons and quality assurance/quality control samples by ALS.

*  Analysis of triplicate samples by Eurofins.

*  Reporting.

#  Collection of soil samples at 20 unbiased locations (SP23 to S5P42) across the area of the

Validation sampling farmer quarry in April 2015,
of imported fill = Samples were collected by push tube at depths of 0 - 0.15m (nominal surface), 0.35 - 0.5 m
acrass former and 1.35-1.5m.
quarry area *  Visual assessment and logging of contamination was completed at each location based on

observation of the soll and PID measurement.

e Analysis of all samples for heavy metals'®, sulfate, pH, hexavalent and trivalent chromium,

*® This nomenclature duplicates that adopted by ESA for the areal sampling of the audit site and has been noted by the auditor,
* NEPM 1999 (as amended in 2013} heavy metal as set out in Schedule BI Table 1A[L) = Health investigation levels for soil contaminants.
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Objective Scope

cyanide, OCPs and PCBs, organaphosphorus pesticides (OPPS), atrazine, pyrethaolds, PAHs,
TPHs and TRHs, BTEX and phenolics by ALS.

*  Field guality assurance/quality control sampling including collection of duplicates and
rinsate, field and trip blanks and analysis by ALS,
Collection and analysis of triplicate samples by Eurofins.
Reporting.

»  (Collection of soil samples at 20 unbiased locations [SP43 to SP62) across the area of the
former market gardens in the south eastern part of the site in May 2015.
=  Samples were collected by push tube at depths of 0 - 0.15 m {(nominal surface), 0.35-0.5m

and 1.35-15m.
Soil assessment of s Visual assessment and logging of contamination was completed at each location based on
south-eastern part observation of the soil and PID measurement.
{former market s Analysis of all samples for heavy metals™, sulfate, pH, hexavalent and trivalent chromium,
garden area) cyanide, OCPs and PCBs, organophosphorus pesticides (OPPS), atrazine, pyrethoids, PAHs,

TPHs and TRHs, BTEX and phenolics by ALS.

*  Field quality assurance/quality control sampling including callection of duplicates and
rinsate, field and trip blanks and analysis by ALS.

=  (ollection and analysis of triplicate samples by Eurcfins.

s+ Reporting.

s  Collection of soil samples at 10 eguidistant unbiased |ocations (SP13 to 5P22) along the
northern and western margins of the site (beyond the quarry area) in May 2015
+  Samples were collected by push tube at depths of 0 - 0.15 m (nominal surface), 0.35-0.5m

and 1.35-1.5m.
Soil assessment of *  Visual assessment and logging of contamination was completed at each location based on
northern and observation of the soil and PID measurement.
western margins of s Analysis of all samples for heavy metals*®, sulfate, pH, hexavalent and trivalent chromium,
the site (beyond the cyanide, OCPs and PCBs, organophosphorus pesticides (OPPS), atrazine, pyrethoids, PAHs,
quarry area) TPHs and TRHs, BTEX and phenolics by ALS.

=  Fleld quality assurance/quality control sampling including collection of duplicates and
rinsate, field and trip blanks and analysis by ALS.
Collection and analysis of triplicate samples by Eurofins.
Reporting.

Sampling of soil samples for fluoride was only completed for the investigation of the natural material in the
screening bunds for the April 2015 investigation by ESA. Fluoride analysis was completed for the imported
fill as set out in Section 6 of this report and the screening bunds. The auditor noted that the screening
bunds were formed from site-sourced overburden topsoil material before the commencement of quarrying
operations.

The southeastern part of the site (former market garden area) is approximately 0.65 hectares in area. Soil
sampling was completed at 20 grid-based locations, which exceeds the recommended sampling frequency
in Australian Standard AS 4482.1.

7.2.2 Field Data

All material observed during the sampling of the screening bunds, the former market garden and the
western and northern margins and the validation sampling of the quarry area was natural material with no
evidence of waste or discoloration or odour. PID measurements were undertaken for all samples and were
recorded as 0 ppm.

ESA completed sampling logs for all sampling locations and these are provided in the attached ESA reports.
All soil, including the stockpiled material, was characterized as grey/light brown weathered siltstone (clayey
silt) with some orange mottling. The auditor noted that the material in the screening bunds is natural
material stripped from the site surface prior to the commencement of the quarrying operation in the
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1960s.
7.2.3 Analytical Data — Screening bunds

The screening bunds were formed when surface material was stripped from the proposed quarry area in
the 1960s. This material was relocated on site around the perimeter of the quarry area in the 1960s.

The range of pH was typically from 4.1 to 5.5 and is naturally acidic. Sulfate concentrations ranged from
less than 50 mg/kg to 260 mg/kg.

The concentrations of all organics were reported below the laboratory limits of reporting (LoRs). The
concentration of fluoride ranged from 120 to 500 mg/kg in composite samples and from 70 to 760 mg/kg in
individual samples, with concentration of arsenic ranging from less than 5 mg/kg to 12 mg/kg in composite
samples and less that 5 mg/kg to 23 mg/kg in individual samples.

Vanadium was only analysed for composite samples and the concentrations ranged from for 36 to
115 mg/kg.

The concentrations of total cyanide, cadmium, hexavalent chromium, mercury, molybdenum selenium,
silver and tin were all below the laboratory LoRs. A summary of the concentrations of heavy metals in 22
individual samples referred for analysis is presented in Table 10.

Table 10: Summary on analytical data for fluoride and metals in screening bunds

No of results exceeding
| | | | " o
SRk B residential use

Fluoride 70 760 Mot stated 1]

Arsenic <5 17 0 ]
Chromium 16 64 Nat stated 0

Copper <5 16 o 0

Lead 12 40 0 0

Nicke! 2 16 0 0

Zinc <5 43 0 0

The fluoride concentrations represent the natural mineralization of the weather siltstone at the site.
Notably fluoride is typically high in the natural siltstone around Melbourne and may range up to a
concentration of 1200 mg/kg.

The screening bunds were used as capping across the former quarry area. This was placed from November
2015 to February 2016.

7.2.4 Analytical data - Former quarry area

The former quarry area was filled in 2014/2015 to restore the historical surface levels with approximately
300,000 m’ of imported siltstone sourced locally.

Sampling of the imported siltstone was progressively undertaken for each 300 mm compacted layer.
Validation sampling was completed fir this area at 20 grid-based locations to depths of 1.5 m in April 2015
to complement the data collected during the filling operations. A total of 67 individual samples were
referred for analysis. The quarry area is approximately 5.0 ha,

The range of pH was typically from 4.8 to 8.3. Sulfate concentrations ranged from less than 50 mg/kg to

210 mg/kg.
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The concentrations of all organics and total cyanide, boron, cadmium, mercury and selenium were all
below the laboratory LoRs. A summary of the concentrations of heavy metals in samples referred for
analysis is presented in Table 11.

Table 11: Summary on analytical data for metals in soils in former quarry area

Analyte Minimum Maximum " détm:::‘m“ e D;:::::::rh;nmm
concentration concentration residential and open
Space Use. residential use
Arsenic <5 134 1 1
Barium 10 160 Not stated Not stated
= _—Eer-,-tllum <1 1 Mot stated 0
Hexavalent chromium <0.5 1.0 Not stated 0
Chromium G 108 0 Not Stated
Cobalt <2 ] Not stated 0
Copper <5 57 ;| 0
Lead __5_ | 23 0 0
Nickel <2 20 | 0 0
Manganese <5 184 Mot stated 1]
Vanadium <5 76 0 Mot stated
Zine <5 S4 0 0

Arsenic was reported at one location at a concentration of 134 mg/kg and exceeded the EIL and HIL of

100 mg/kg at a depth of 1.35-1.50 m. Arsenic is naturally occurring in imported siltstone and is not
leachable based on ASLP testing undertaken for selected soils from the imported material used in to fill the
quarry. Further discussion of the elevated arsenic concentrations in the fill is presented in Section 9 of this
report.

The copper in the imported siltstone is naturally occurring with a background concentration of typically 10
to 15 mg/kg. Copper was reported at 1 location at concentrations at 57 mg/kg at a depth of 0.35-0.50 m,
which marginally exceeded the EIL of 45 mg/kg. The EIL for copper is pH dependent. The mean
concentration of copper in the fill was 13 mg/kg.

7.2.5 Analytical data — South-eastern area (former market garden)

The south-eastern area of the site was historically used as market gardening in the 1950s before quarrying
operations.

The former market garden and covers an area of approximately 0.65 ha. Samples were collected at 20 grid-
based locations to depths of 1.5 m; this complies with the sampling frequency set out in AS 4482. A total of
53 individual samples were referred for analysis.

The range of pH was typically from 4.1 to 6.6. Sulfate concentrations ranged from less than 50 mg/kg to
270 mg/kg. Total cyanide concentrations were generally below the LoR; a concentration of 1 mg/kg was
reported at four locations in the near surface soil samples.

The concentrations of all organics were reported below the laboratory limits of reporting (LoRs) with the

exception of TPHs and naphthalene. TRHs were reported above the LoRs in the near-surface samples at 3
locations and naphthalene at 1 near-surface location. The maximum reported >Cy, - Cy¢ fraction TRHs was
240 mg/kg. Naphthalene was reported at concentration of 70 mg/kg at one location. A silica gel cleanup
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was conducted on these samples by ESA to assess the presence of petroleum hydrocarbons and all results
reported concentration below the laboratory LoRs.

The concentrations of baron, cadmium, mercury and selenium were all below the laboratory LoRs. A
summary of the concentrations of heavy metals in the surficial soil is presented in Table 12.

Table 12: Summary on analytical data for metals in soils in southeastern area

"“”“"'”“9“"'"‘ No of results exceeding
Ansiyte mhnTntmr::‘on cmunuat“wmwlnun ra:ls:l.nf:;l:m HizX for s iien
e PR residential use
Arsenic <5 16 0 0
Barium 20 230 Not stated Not stated
Beryllium <1 1 Not stated 0
Hexavalent chromium <0.5 14 Mot stated 0
Chromium 8 59 1] Not Stated
Cobait <2 T m Not stated 0
Copper <5 f 15 0 0
Lead 8 as 0 0
Nickel <2 10 0 0
Manganese <5 131 Not stated 0
Vanadium 29 63 0 Not stated
Zinc <5 278 0 0

The median pH of the surficial soil across this area was 4.4 and the relevant EIL for copper was 25 mg/kg.
7.2.6 Analytical data - northern and western margins

The northern and western margins at the site represent land along the quarry boundary that was retained
as visual screening and has not been disturbed or subject to any works during the quarrying operations.
This area is considered to represent the natural condition of the site.

Samples were collected from this part of the site at 10 representative locations to depths of 1.5 m. A total
of 28 individual samples were referred for analysis.

The range of pH was typically from 4.1 to 7.3. Sulfate concentrations ranged from less than 50 mg/kg to
480 mg/kg. Total cyanide was below the LoR with one exception where a concentration of 1 mg was
reported in the near-surface sample.

The concentrations of all organics were reported below the LoRs. The concentrations of boron, cadmium,
hexavalent chromium, mercury and selenium were all below the laboratory LoRs. A summary of the
concentrations of heavy metals in samples referred for analysis is presented in Table 13,

Table 13: Summary on analytical data for soils in northern and western margins

Attachment 6.2.2

No of results exceeding i
Ariayte Minimum Maximum EIL for urban e 0:'::::: ; ing
concentration concentration residential and open
residential use
space use.
Arsenic <5 14 i 0
Barium 10 110 Not stated Not stated
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A Minimum i el ﬁéﬁ'ﬁ.ﬁ'm o "L:::"h":f:::di“‘
concentration concentration residential and open e e
space use.
Beryllium <1 1 Not stated o
Chromium 8 83 0 Nat stated

Cobalt <2 7 " Not stated 0
Copper <5 24 J' 0 0
Lead ] T a7 0 0
Nickel <2 28 0 0
Manganese <5 414 Not stated 0
Zinc <5 146 . 0 0

Vanadium was reported at concentration ranging up to 181 mg/kg. Vanadium is naturally occurring in the
siltstone at the site; a mean concentration for all samples was 67 mg/kg. No NEPM 1999 (as amended in
2013) HIL or EIL is proposed for vanadium in soil.

7.3 Groundwater Investigation

7.3.1 Summary of Investigations

Four (4) groundwater wells were installed at the site in 2010 at wells MW1 to MW4. Groundwater
monitoring event were subsequently at the site, were undertaken ASA and ESA from May 2010 until May
2015. The location of all groundwater wells is shown in Figure 5. MW2 was damaged and was replaced in
June 2012.

Groundwater monitoring events completed on the following dates

s 18 May 2010.

e 2 December 2011 and 26 June 2012.
s 20 December 2013.

s May 2015.

A summary of the scope of the ASA groundwater monitoring events completed in May 2010 and December
2011/June 2012 the ESA monitoring events completed in December 2013 and April 2015 is set out in Table
14. The 2010, 2011/2012 and 2013 monitoring events were completed before the filling of the quarry.

Sampling and quality plans for the groundwater monitoring events was provided to the environmental
auditor for review. Groundwater sampling for the all groundwater monitoring events was undertaken in
accordance with EPA Victoria Groundwater Sampling Guidelines — Publication 669 by micro-purging.

AEA Ref: EAD328 34
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Table 14: Summary of Groundwater Investigations

Consultant Objective Scope
ASA 2010 Installation and * Installation, development and logging of 4 groundwater monitoring wells [MW1
groundwater to MW4) around the guarry and former market garden areas on 21/22 April
manitaring of wells to 2010.

characterize conditions
at the site prior to
quarry rehabilitation.

# Licensing of all wells.

» Survey af groundwater wells for location and top of casing and depths (to AHD)
on 18 May 2010.

s Groundwater gauging, purging and sampling by micro-purging in May 2010n
accordance with relevant guidance.

* Analysis of all groundwater samples by Ecowise Environmental for heavy
metals, manganese, iron, pH and total recoverable hydrocarbons (TRHs). The
groundwater sample from MW2 was analysed for a full organics and inorganics
screen.

= Reporting.

A limited guality assurance/quality control program was completed.

ASA Further groundwater ; ; F
2011/2012 onltorire » Groundwater gauging, purging and sampling of wells MW1, MW2 and MW4

on December 2011, Well MW3 was damaged and was replaced on 1 June
(within 2 m of the original location).

* Groundwater gauging, purging and sampling of wells MW3 on 27 June 2012
and MW2 and MW3 on December 2011 (purge logs were not provided).

= Analysis of all groundwater samples by ALS with a duplicate sample from MW2
referred to mgt-Labmark for analysis.

»  Analysis of samples for volatile organics, TRHs, polycyclic aromatic
hydrocarbons (PAHs), organochlorine pesticides (OCPs) and PCBs, phenals,
nitrate and heavy metals (filkered samples), manganese iron and pH. The
groundwater sample from MW2 was analysed for a full organics and
inarganics screen.

¢  Reporting.

The guality assurance/gquality control was not considered adequate to valid the data
and this data from this groundwater monitoring event has not been considered for
the purpose of the audit.

ESA 2013 Further groundwater . .
monitoring prior to * Resurvey of all wells for location and well top of casing and depth (to AHD).

quarry rehabilitation * Groundwater gauging, purging and sampling of wells MW1, MW2 MW3 and
MW4 on 20 December 2013.

= Recording and stabllization of field parameters during sampling

= Analysis of all groundwater samples by Eurofins with a duplicate sample from
MW?2 referred to ALS for analysis.

= Analysis of samples for volatile organics and volatile halogenated organics,
TRHs, benzene, toluene, ethylbenzene and xylenes (BTEX), PAHs, OCPs and
PCBs. phenals, nitrate and heavy metals including manganese (filtered
samples), total dissolved sclids (TDS), pH , sulfate and total cyanide.

* Analysis of spilt and inter laboratory duplicates, field rinsate and trip blanks.

+ Reporting.

The quality assurancefquality contral and evaluation of data quality and
completenass was generally consistent with NEPM 1999 (as amended in 2013)
guidance.

ESA 2015 Groundwater
monitoring following
quarry rehabilitation

¢« Groundwater gauging, purging and sampling of wells MW1, MW2 MW3 and
MW4 on 26 May 2015.

s Recording and stabilization of field parameters during sampling.

* Analysis of all groundwater samples by ALS with a duplicate sample fram MW4
referred to Eurafins for analysis.

*  Analysis of samples for volatile organics and volatile halogenated organics,
TRHs, BETX, PAHs, OCPs and PCBs. phenols, nitrate and heavy metals including

AEA Ref; EADI28 35
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Consultant Objective Stope

manganese (filtered samples), TDS, pH, sulfate and total cyanide.
«  Analysis of spilt and Inter laboratory duplicates, fleld, rinsate and trip blanks.
» Reporting.

The quality assurance/quality control and evaluation of data quality and
completeness was generally consistent with NEPM 1999 {as amended in 2013)
guidance.

Duplicate water samples (MWS5 and MWB) were collected during the 2013 and 2015 groundwater
monitoring events at sample location MW4 by ESA. MWS5 blind duplicate sample was analysed by the
primary laboratory (Eurofins for 2013 event and ALS for 2015 event). MW split duplicate sample was
analysed by the secondary labaratory.

Groundwater monitoring well MW2 was damaged and was replaced with MW2A located with 2 m of the
original well MW2 on 1 June 2012.

Groundwater monitoring was completed by Thiess Services for ASA in accordance with standardized
sampling procedures for the December 2011/June 2012 groundwater monitoring event. No field logs were
provided although field parameters are reported. ASA reporting is inferred to have assigned incorrect well
numbers and in the absence of the logs the results of the 2011/2012 groundwater monitoring event have
not been considered for the purpose of the audit. Gauging data has not been considered.

7.3.2 Groundwater gauging

The initial survey of groundwater depths completed by Thiess for ASA in the Groundwater Sampling Field
Sheets, attached to the ASA August 2010 report, was considered to nominate the incorrect wells; the data
was inconsistent with the field survey details. This was corrected by the environmental auditor. All wells
were resurveyed by ESA in January 2014; this further survey data is also consistent with this amendment.

The well construction details are set out in Table 15.

Table 15: Amended groundwater well details

Reference m AHD Elevation Top of Screen settings below
well Well depth {m) tround] R m:m i llﬂ:::ol”
MW1 22.07 106.69 107.52 B4.62 —90.62
M2 10.55 94.19 94.75 83.64 — B9.64
MW3 14,55 93.42 9419 77.87-84.87
Mwa 2760 113.76 114.60 86.16-92.16

7.3.3 Field Data — 2010 groundwater monitoring

Field data from the 18 May 2010 groundwater monitoring event reported field measurement of electrical
conductivity in the range from 6800 to 9450 mg/L. A TDS concentration ranging from 4100 to 5700 mg/L
in all wells was inferred from this field data.

During purging and sampling groundwater was observed to be slightly turbid and yellowish brown in
colour, No odours or LNPAL were observed during the groundwater maonitoring events. Field pH data
ranged from 6.2 to 7.3.

The inferred groundwater flow direction was to the northwest with a gradient of 0.014.

# AHD means Australian Height Datum

AEA Ref: EAD328 36
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7.3.4 Field data —2013/2015 groundwater monitoring

Groundwater gauging/sampling of the four wells for the December 2013 event was undertaken by Eurofins
MGT for ESA. ESA completed the gauging/sampling for the May 2015 event. All wells were sampled by
micro-purging following stabilization of groundwater field parameters.

LANPL was not observed during groundwater gauging for either event. Groundwater was observed to be
non-ocdorous with a brown discoloration and medium turbidity for both events

Groundwater l