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[ ENVIRONMENT PROTECTION ACT 1970

.
€

Statement of Environmental Audit

I, Dr Fouad Abo of GHD Pty Ltd 180 Lonsdale Street Melbourne, 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 Mr Timm Kurth of Melbourne Water Corporation to issue a certificate of
r environmental audit in relation to the site (refrred to in this audit report as Area 4B) located at
O Riverwalk Estate, Princes Freeway, Werribee, Victoria, located in the Wyndham City

Council, comprising the land defined by part of Lot B on Plan of Subdivision 636839Q,
. derived from Certificate of Title Volume 11367, Folio 778, (the surveyed site boundary and
""" the relevant boundary coordinates are defined on the attached Figure 3), owned/occupied by
i Melbourne Water Corporation.
. 2. had regard to, amongst 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, and
' iii. relevant State environment protection policies/industrial waste management policies,
namely: State environment protection policy (Prevention and Management of
. Contamination of Land) 2002, State environment protection policy (Groundwaters of

- Victoria) 1997, State environment protection policy (Waters of Victoria) 2003, and State
[yg environment protection policy (Air Quality Management) 2001.

[ 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 that may be caused to, any beneficial use made of
B 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
8 which has been sent to the Authority and the relevant planning and responsible authority.

HEREBY STATE that | am of the opinion that:

¢
Lo

The site is suitable for the beneficial uses associated with:

r-"\
W

Parks and Reserves; Agricultural; Sensitive use (i.e. high density, medium and single
dwelling/low density residential use, child care centre, pre-school or primary school);
Recreation/Open space; Commercial; and Industrial.

OO

subject to the following conditions attached thereto:

1. The former gravel track/road, which extends from Area 4F and crosses Area 4B from
north to south along area 4! boundary (see Figure 3) must be removed and disposed of as
part of the site development work. Such removal and disposal must be conducted in
accordance with relevant regulations and guidelines.

2. Any fill or soil brought to the site must be chemically tested soil or fill that classifies as “fill
material” in accordance with relevant EPA guidelines.

3. The hard rubbish pile located on the western side of the site (see Figure 3) must be
removed and disposed of as part of the site development work. Such removal and
disposal must be conducted in accordance with relevant regulations and guidelines.
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Copyright State of Victoria. This publication is copyright.

No part may be reproduced by any process except in accordance with

the provisions of the Copyright Act and for the purposes of Section

32 of the Sale of Land Act 1962 or pursuant to a written agreement.
The information is only valid at the time and in the form obtained
from the LANDATA REGD TM System. The State of Victoria accepts no
responsibility for any subsequent release, publication or reproduction
of the information.

REGISTER SEARCH STATEMENT (Title Search) Transfer of Land Act 1958

VOLUME 11367 FOLIO 778 Security no : 124043522685M
Produced 17/10/2012 04:20 pm
LAND DESCRIPTION

Lot B on Plan of Subdivision 636839Q.
PARENT TITLE Volume 11309 Folio 105
Created by instrument PS636839Q 02/08/2012

REGISTERED PROPRIETOR

Estate Fee Simple

Sole Proprietor
MELBOURNE WATER CORPORATION of 990 LA TROBE STREET DOCKLANDS VIC 3008
PS636839Q 02/08/2012

ENCUMBRANCES, CAVEATS AND NOTICES

Any encumbrances created by Section 98 Transfer of Land Act 1958 or Section
24 Subdivision Act 1988 and any other encumbrances shown or entered on the
plan set out under DIAGRAM LOCATION below.

NOTICE as to part Section 47(2) Heritage Act 1995
REGISTER NO. 1884
X234908X 29/12/2000

AGREEMENT Section 173 Planning and Environment Act 1987
AGO017913K 08/08/2008

DIAGRAM LOCATION

SEE PS636839Q FOR FURTHER DETAILS AND BOUNDARIES

ACTIVITY IN THE LAST 125 DAYS

NUMBER STATUS DATE
PS636839Q (S) PLAN OF SUBDIVISION Registered 02/08/2012

DOCUMENT END

Delivered from the LANDATA® System by InfoTrack Pty Ltd.

The information supplied by Discoverie has been obtained from InfoTrack Pty Limited
by agreement between them. The information supplied has been obtained by InfoTrack Pty Limited

who is licensed by the State to provide this information.
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PLAN OF SUBDIVISION

STAGE NO

LRS USE ONLY

EDITION 1

PLAN NUMBER

PS 636839Q

LOCATION OF LAND

COUNCIL CERTIFICATION AND ENDORSEMENT

PARISH:
TOWNSHIP:

PARISH:

CROWN ALLOTMENTS:

CROWN ALLOTMENTS:
CROWN ALLOTMENTS:
CROWN ALLOTMENT:

LAST PLAN REF:
TITLE REFERENCE:

POSTAL ADDRESS:

MAMBOURIN
WERRIBEE

22A {PART) & 10A (PART)
MAMBDURIN

LA, SA, 6A, TA, 8A & 9A
G (PT) & H (PT) SECTION 7
7 (PT) 2 8 (PT) SECTION 8

PS 641301K LAT A
VQL 11309 FOL 105

CNR PRINCES HIGHWAY & MALTBY BYPASS

WERRIBEE 3030

MGA CO-ORDINATES: E 292 680
OF APPROX. CENTRE N S 800 580
OF LANG IN PLAN ZDNE S5

VESTING OF ROADS OR RESERVES

IDENTIFIER

COUNCIL/BODY/PERSON

R1(ROAD)

RESERVE Nao.1

WYNDHAM CITY COUNCIL
POWERCOR AUSTRALIA LTD

COUNCIL

D

COUNCIL NAME: WYNDHAM CITY COUNCIL REF:

() THIS PLAN 1S CERTIFIED UNDER SECTION 6 OF THE SUBDIVISIDN ACT 1988,

(2) THIS PLAN {S CERTIFIED UNDER SEC. 11(7) QF THE SUBDIVISION ALY 1988,
DATE OF ORIGINAL CERTIFICATION UNDER SECTION 6 s

13) THIS IS A STATEMENT OF COMPLIANCE ISSUED UNDER SECHON 21 OF THE
SUBDIVISION ACT 1988
OPEN SPACE:

{A) A REQUIREMENT FOR PUBLIC OPEN SPACE UND,
SUBDIVISION ACT 1988 HAS NOT BEEN MADE

{B) THE REQUIREMENT HAS BEEN SATISFIE
() THE REQUIREMENT IS TQ BE SATISE

SECTION 18 OF THE

IN STAGE:

COUNCIL DELEGATE
COUNCIL SEAL
SURVEYOR'S PLAN VERS!
DATE /7

RE-CERTIFIED UMDER SECTION 11(7) OF THE SUBDIVISION ACT 1988
COUNCIL DELEGATE

AL

SURVEYOR'S PLAN VERSION
avs

NOTATIONS

STAGING:
THIS IS NOT A STAGED SUBD!VISION
PLANNING PERMIT NO: WYP4474/10

SURVEY:

THIS PLAN IS BASED ON SURVEY (PS 6368385)
THIS SURVEY HAS BEEN CONNECTED TD PERMANENT MARKS:
IN PROCLAIMED SURVEY AREA NUMBER:

DEPTH LIMITATION:
DOES NOT APPLY

THIS IS A SPEAR PLAN

OTHER PURPOSE OF PLAN:

TO REMOVE PART DF EASEMENT E-6 ON PS 641301K
AND CREATED IN PS 6368385 AND AFFECTING ROAD R1
QN THIS PLAN.

GROUNDS FOR EASEMENT REMOVAL:

WYNDHAM CITY COUNCIL
PLANNING PERMIT No, WYP4613/10

LOTS 1 TO 117 (BOTH INCLUSIVE) & LOT A HAVE
BEEN OMITTED FROM THIS PLAN

RIVERWALK RELEASE 2

EASEMENT INFORMATION

LRS USE ONLY

LEGEND:

A - APPURTENANT EASEMENT

E - ENCUMBERING EASEMENT

R - ENCUMBERING EASEMENT (ROAD)

EASEMENT
REFERENCE

PURPOSE

WIDTH
{METRES)

ORIGIN

LAND BENEFITED/IN FAVOUR OF
RECEVED A

SEE SHEET 2

DATE 23107112

STATEMENT DF COMPLIANCE
EXEMPTION STATEMENT

LRS USE ONLY
PLAN REGISTERED
TIME  11:17am

DATE 2/08/12
G Venn

ASSISTANT REGISTRAR OF TITLES

SHEET 1 QF 12 SHEETS

CHRIS RUNTING &
ASSOCIATES rry LD

LAND SURVEYORS
TOWN PLANNERS
DEVELOPMENT CONSULTANTS

20 Hamilton Street
Mont Albert Vic 3127
Tel: 9890 0933

Fax: 9898 2543

LICENSED SURVEYQR: P.J.S. TYNKKYNEN

SIGNATURE: DIGITALLY SIGNED

REF: 3936PS2

DATE 7 /

""" BUNCL GELEGATE SIGNATURE
VERSION: 23 (4.05.12)

ORIGINAL SHEET SIZE A3

Signed by: Paavo Jukka Tynkkynen (Chris Runting & Associates Pty Ltd) Surveyor's Plan Version (23 (4.05.12)) SPEAR Ref S011384A 07/05/2012
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PLAN OF SUBDIVISION

STAGE NO

PLAN NUMBER

PS 636839Q

EASEMENT INFORMATION

LEGEND: A - APPURTENANT EASEMENT

E - ENCUMBERING EASEMENT

R - ENCUMBERING EASEMENT (ROAD)

EASEMENT WIDTH
REFERENCE PURPOSE (METRES) ORIGIN LAND BENEFITED/IN FAVOUR OF
E-1 SEWERAGE 3 PS412756U QATY WEST WATER LIMITED
£-2 SEWERAGE 2.50 PS636838S CTY WEST WATER LIMITED
£-3 DRAINAGE 3 PS641301K WYNOHAM CITY COUNCIL
SEWERAGE 3 PS641301K GTY WEST WATER LIMITED
E-4 SEWERAGE 2 PS641301K CTY WEST WATER LIMITED
E-S ORAINAGE 2 PSa4L1301K WYNDHAM CITY COUNCIL
E-6 ORAINAGE SEE PLAN | PS636838S WYNDHAM CITY COUNCIL
SEWERAGE SEE PLAN | PS6364838S CITY WEST WATER LIMITED
E-7 ORAINAGE SEE PLAN | PS436838S WYNDHAM CITY COUNCIL
E-8 SEWERAGE 2 PS46368385 CTY WEST WATER LIMITED
E-9 DRAINAGE 2 PS636838S WYNDHAM CITY CDUNCIL
E-10 POWERLINE SEE PLAN | PS636838S - SEC 88 POWERCOR AUSTRALIA LTD
ELECTRICITY INDUSTRY
ALT 2000
E-11 DRAINAGE 2 THIS PLAN WYNDHAM CITY COUNCIL
E-12 SEWERAGE 2 THIS PLAN QTY WEST WATER LIMITED
E-13 DRAINAGE 3 THIS PLAN WYNDHAM CITY COUNCIL
SEWERAGE 3 THIS PLAN OTY WEST WATER LIMITED
E-14 ORAINAGE SEE PLAN | PS434838S MELBOURNE WATER CORPORATION
E-15 SEWERAGE 2.50 PS636838S CITY WEST WATER LIMITED
DRAINAGE 2.50 PS634838S MELBOURNE WATER CDRPORATION
E-14 DRAINAGE 4 THIS PLAN WYNDHAM CITY COUNCIL
E-17 SEWERAGE 2 THIS PLAN CTY WEST WATER LIMITED
E-18 ORAINAGE SEE PLAN | THIS PLAN WYNDHAM CITY COUNCIL
SEWERAGE SEE PLAN | THIS PLAN QTY WEST WATER LIMITED
E-19 DRAINAGE SEE PLAN | PS636838S MELBOURNE WATER CORPORATION
SEWERAGE SEE PLAN | THIS PLAN CTY WEST WATER LIMITED
E-20 POWERLINE 1.50 THIS PLAN - SEC 88 POWERCOR AUSTRAUIA LTD
ELECTRICITY INDUSTRY
ALT 2000
RIVERWALK RELEASE 2
Na of Lats: 51 {excluding Lot B) Release 2 Land Arec: 3.248ho SHEET 2
CHRIS RUNTING & DATE / 7/

ASSOCIATES er1v Lo

LAND SURVEYORS
TOWN PLANNERS
DEVELOPMENT CONSULTANTS

20 Hamilton Street
Mont Albert Vic 3127
Tel: 9890 0833

Fox: 9898 2543

LICENSED SURVEYOR: P.J.S. TYNKKY

................................ OATE 7/ /

REF: 3936PS2

VERSION: 23 (4.05.12)

NCIL DELEGATE SIGNATURE

ORIGINAL SHEET SIZE A3

Signed by: Paave Jukka Tynkkynen (Chris Runting & Assaciates Pty Ltd) Surveyor's Plan Version (23 {4.05.12)) SPEAR Ref S011384A 07/05/2012
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SHEET 3

CHRIS RUNTING & LICENSED SURVEYOR: P.J.S. TYNKKY
ASSOCIATES erv L1

20 Hamilton Street SIGNATURE remsienceneenes DATE /7
'll:gwil i’lﬁ\l{li\/E%RSS Mont Alher‘\ Vie 3127
Tel: 9890 0933 L .
DEVELDPMENT CONSULTANTS Fax: 5698 2543 REF: 3936P52 VERSION: 23 (4.05.12)

DATE 7/ 7/

INCIL DELEGATE SIGNATURE

ORIGINAL SHEET SIZE A3

Signed by: Paavo Jukka Tynkkynen (Chris Runting & Associates Pty Ltd) Surveyor's Plan Version (23 (4.05.12)) SPEAR Ref S011384A 07/05/2012
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STAGE NO PLAN NUMBER

PLAN OF SUBDIVISION PS 636839Q

CREATION OF RESTRICTION “A”
LAND BURDENED AND LAND BENEFITED: REFER TO TABLE 1

DESCRIPTION OF RESTRICTION

The registered proprietor or proprietors for the time being of any burdened lot on this plan to which this
restriction applies shall not build or permit to be built or remain on the lot any building other than a
building which has been constructed in accordance with endorsed memorandum of common provisions
registered in dealing no __AA2033 which me morandum of common provisions is incorporated into
this plan.

This restriction shall cease to have affect 10 years after the date of registration of this plan.

CREATION OF RESTRICTION “B”
LAND BURDENED AND LAND BENEFITED: REFER TO TABLE 1

DESCRIPTION OF RESTRICTION

The registered proprietor or proprietors for the time being of any burdened lot must not:

Bl build or erect or permit to be built or erected or remain on the burdened lot or any part of it,
any building or structure other than a building or structure which has been constructed in
accordance with plans, drawings, designs and specifications which have first been approved in
writing by Places Victoria ABN 61 868 774 623 in accordance with Places Victoria's
Riverwalk Design Requirements and Controls as amended from time to time;

B2 erect or allow any signs to remain on the burdened lot other than the following:

B2.1  where a dwelling constructed on the burdened lot has been completed and is offered
for sale (but not if the burdened lot remains vacant or the dwelling is partly
completed and is offered for sale) any real estate agent’s “for sale” sign not
exceeding 2.4 metres x 1.8 metres; or

B2.2  during the period of construction of a dwelling on the burdened lot signs of builders
and tradespersons who are canrying out construction work on the burdened lot;

B3 use the burdened lot or any part of it as a display home except with Places Victoria's prior
written consent.

Restriction B shall cease to have affect 10 years after the date of registration of this plan,
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PLAN OF SUBDIVISION | " | pe paga
PS 636839Q
TABLE 1
LAND BURDENED AND LAND BENEFITED - REFER RESTRICTIONS “A” AND “B”
CREATION OF RESTRICTION
BURDENED LOT No | BENEFITING LOTS BURDENED LOTNo | BENEFITING LOTS
118 120, 129, 149 144 136, 143, 145
119 120, 121 145 135, 136, 144, 146
120 119,121 146 135, 145, 147
121 119, 120, 122 147 134, 135, 146, 148
122 121,123 148 129, 130, 133, 147
123 122,124 149 150
124 123,125 150 149, 151
125 124,126 151 150, 152
126 125,127 152 151, 153
127 126,128 153 152
128 127 154 155
129 130,148 155 154, 156
130 129, 131, 133, 148 156 155, 157
131 130,132,133 157 156
132 131,133 158 159
133 130,131, 132, 134, 148 159 158, 160, 162
134 133, 135, 147 160 159, 161, 162
135 134,136, 145, 146, 147 161 160, 162
136 135, 137, 143, 144, 145 162 159, 160, 161, 163
137 136, 138, 142, 143 163 162, 164
138 137,139, 141, 142 164 163, 165
139 138,140 165 164, 166
140 139,141 166 165, 167
141 138, 140, 142 167 166, 168
142 137, 138, 141, 143 168 167
143 136,137, 142, 144
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The Auditor and GHD are not responsible for the Unverified Information, including (but not
limited to) errors in, or omissions from, the Report, which were caused or contributed to by
errors in, or omissions from, the Unverified Information.

This Report should be read in full and no excerpts are taken to be representative of the findings
of this Report.
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Enterra (2001)). Enterra estimated the depth of the burial to be 1.6m, but no estimation on size
was reported. The auditor plotted the coordinates provided by Enterra (Figure 3), which showed
that the burial was located within Area 4B, situated to the west of Hangar 5. The burial was
investigated by OTEK (2012a and 2012b) and was interchangeably referred to as the CCA
burial / geophysical anomaly in OTEK'’s reports (2012a and 2012b). It is referred to as the CCA
burial within this audit report.

Copper chrome arsenate (CCA) contamination was revealed through a range of investigations
(targeted, delineation and validation sampling) in this area which are discussed in Sections
5.1.3, 5.2.1, 5.3, and 5.5.5 of this report.

The survey did not identify any UXO burial sites within the site.
The Enterra report is attached as Appendix C.

2.8.2 Summary of available site history information

OTEK undertook a history review for the Overall Audit Area (OTEK 2002), including a review of
the historical reports by SKM (1993), Geo-Eng (1997), Biosis (2000), and Milsearch (2000),
review of Melbourne Water historical property files, Sands and McDougall records and historical
title records, personnel interviews, and an aerial photograph search (site photographs were not
available prior to 1945). The site history review undertaken by OTEK (2002) was undertaken for
the Overall Audit Area. The following summarises the main findings that were considered
relevant to the site (Area 4B).

. From circa 1880 to 1900 the Overall Audit Area and land in the general vicinity was
owned by the Melbourne Metropolitan Board of Works (MMBW) and leased for dairy
farming, stock grazing, and vegetable growing (Biosis 2000).

° According to Biosis (2000), circa 1900, the MMBW ceased leasing the land
(approximately 10,000 hectares) and used it for waste water irrigation in winter and sheep
grazing in summer. Further information indicated that wastewater irrigation practices were
undertaken on a small portion of land (off-the Overall Audit Area) located beyond the
south west of Area 2 (Environmental Audit was completed for Area 2 in 2004). This was
practiced until 1958, when the Maltby Bypass was constructed adjacent to the southern
boundary of the Overall Audit Aarea. The Caltex Service Station and the Freeway Access
Ramp now occupy this area, which is not part of the Overali Audit Area.

. Melbourne Water Corporation acquired the Audit Site in the 1920s.

° The northern part (Area 4 and a portion of Area 5) of the Overall Audit Area was
temporarily occupied by the RAAF from circa 1940 to 1952. Five hangars, numerous
small buildings and USTs were understood to have been constructed in Area 4 during this
time. Hangar 5, a test butt, an emergency powerhouse, septic system and various
pipework was located on Area 4B (refer to Section 2.4 for a list of all infrastructure that
was present at the site).

. Post World War |1, the former Hangar 5 was used as a carpentry workshop by Melbourne
Water until the late 1960s. From the late 1960s to the mid 1980s the former Hangar 5
was used as a timber treatment plant (TTP) where approximately two 44-gallon drums of
dried CCA waste were produced each year. The TTP included timber drying racks in the
timber drying area situated east of the former Hangar 5 (refer to Appendix C for historical
photos of the infrastructure). The TTP was dismantled in 1988. The hangar structure
remained (refer to Section 2.4 for a summary of infrastructure and the date of removal).

. Enterra (2001) identified a geophysical anomaly assumed to be a burial which could
potentially contained drums and other debris to the west of Hangar 5 (within Area 4B).
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3.2.1 Ecological protection

NEPM EILs (Interim Urban) (NEPC, 1999) were adopted as the initial screening level to assess
potential impacts of soil contaminants on the environment (i.e. to consider impacts to the
beneficial use ‘Maintenance of Ecosystems’). ElLs are set for urban land use (comprising city,
suburban, and industrial areas). Where no EIL exists for an analyte, the following hierarchy of
criteria were used by the auditor to assess potential ecological impact:

. Threshold concentrations for sensitive land use - soils (Table 3) from the NSW EPA
(1994) Guidelines for Assessment of Service Station Sites;

U The Environmental Investigation “B” levels presented in the ANZECC & NHMRC (1992)
Australian and New Zealand Guidelines for the Assessment and Management of
Contaminated Sites; and

U The Dutch Target and Intervention Values provided in MHSPE (2000).

Where composite sampling occurred during the initial investigations at this site, modified
investigation levels were adopted for these samples (i.e. ecological investigation criteria were
divided by the number of a samples making up the composite sample).

3.2.2 Human health protection

NEPM HIL A criteria were adopted as the initial screening level to assess impacts of soil
contaminants on human heaith at the site. NEPM HIL A criteria are applicable for protection of
human health in standard residential land uses with gardens / accessible soil (home grown
produce contributing less than 10% fruit and vegetable intake; no poultry) and includes
children’s day care centres, preschools, and primary schools.

Where concentrations were below NEPM HIL A, it was generally considered that contamination
would not adversely affect human health under any of the exposure scenarios (NEPM 1999).
Where contaminant concentrations exceeded NEPM HIL A, results were then compared to HIL
D to F to determine the land use scenarios under which human health would be protected. Such
evaluation would typically include the nature and degree of the exceedance and a consideration
of any proposed site use, human health risks or other impacts on the nominated beneficial use.

Where no HIL exists for an analyte, the following hierarchy of criteria were used by the auditor
to assess potential human health impact.

] Threshold concentrations for sensitive land use - soils (Table 3) from the NSW EPA
(1994) Guidelines for Assessment of Service Station Sites;

° The Environmental Investigation “B” levels presented in the ANZECC & NHMRC (1992)
Australian and New Zealand Guidelines for the Assessment and Management of
Contaminated Sites; and

] The Dutch Target and Intervention Values provided in MHSPE (2009).

Where composite sampling occurred during the initial investigations at this site, modified
investigation levels were adopted for these samples (i.e. human health criteria were divided by
the number of a samples making up the composite sampie).

3.2.3 Aesthetics

There were no published criteria specific to assessment of aesthetic impact. However, the Land
SEPP includes aesthetics as a protected beneficial use of the land and also states,
“Contamination must not cause the land to be offensive to the senses of human beings”, (Land
SEPP, Table 2 pg. 8). The NEPM (1999) also specifies the fundamental principle that the soils
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5.1.1 Grid-based samples

A total of 41 grid-based soil sampling test pit locations were advanced at the site between 2006
and 2009, however, samples from only 37 locations were submitted for analysis (some of these
were submitted as composites only). The Australian Standard (AS 4482.1) indicated that to
detect hot spots of contamination of 32.4 m (refer Table E1 of the AS 4482.1) diameter with a
confidence of 95%, 40 sampling points are required for a site area of 2.721 ha. The total
number of grid locations from which samples were analysed was marginally less than the
density specified in Australian Standard (AS4482.1). Grid soil sampling locations are shown on
Figure 4. A total of 87 individual grid samples were selected for laboratory analysis. The auditor
did not consider that the sampling density marginally less than Australian Standard (AS4482.1)
affected the outcome of the audit based on:

OO nan

?

(ﬂ . the detailed site history undertaken including the Milsearch (2000) specialised site history;
( . the number of composite samples collected and analysed in addition to the individual
_ samples (refer to Section 5.1.2); and
[ U the number of samples collected during the targeted (refer to Section 5.1.3) especially in
r* the area of the four locations where samples were not analysed, delineation (refer to
Section 5.3), and validation sampling (refer to Sections 5.4 and 5.5), which provided
[ sufficient information on the site conditions.

- Section 4.1.2 of OTEK (2012a) reported that the four locations (4B/G6 to 4B/G9) were
excavated (i.e test Pits), and soil samples were collected and logged in the field, however, the
soil samples were not submitted to the laboratory for analysis due to an oversight by OTEK.
Locations 4B/G6 to 4B/G9 were situated along the northern boundary of the timber drying area.

(, OTEK's field observations and PID screening did not indicate any obvious signs of

- contamination at these locations. Subsequent targeted sampling (refer to Section 5.1.3 of this
Ld report) was undertaken in the vicinity of 4B/G6 to 4B/G9 and was considered to be adequate to
( characterise these locations.

’ In addition soil location 4B/G15 was unable to be completed due to a mechanical issue with the
C excavator and a concrete block was identified at this location. Section 4.1.3.1 of OTEK (2012b)
indicated that this location was re-investigated on 22 July 2009 and the concrete block, initially
[7~ reported was found to be a concrete stormwater pipe, which was later removed (refer to Section

{ 5.4.11 of this report).
. In July and August 2009 additional depth samples 4B/G13/1.8 and 4B/G13/2.2 were collected
[ . and analysed for hexavalent chromium as part of the remediation and validation works

undertaken west of Hangar 5 (refer Soil Analytical Summary Table 16, OTEK 2012b).

B All grid locations are shown Figure 4. The soil laboratory analytical schedule is summarised in

L. Table 13 below (derived from Tables 1 to 22 in OTEK 2012a and Table 16 in OTEK 2013b
reports).

{

5.1.2 Composite samples

A total of 22 three-part composites formed from 27 test pit locations were analysed. Table 13
below provides a summary of the grid and composite analytical schedule (derived from Tables 1
through 26 in OTEK 2013a).

Not all individual samples from composites containing inorganic concentrations above the

L_ modified investigation levels were subsequently analysed, due to an oversight by OTEK. Given
N the number of individual samples analysed across the site and that the exceedances reported
[ were consistent with the findings of the individual samples, the auditor does not consider this

oversight to affect the outcome of the audit.
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It was considered that based on the site history sufficient samples were analysed for the COPC.

(j It was noted that the 2005 and 2008 sampling and analysis plans (OTEK 2005 and OTEK
r~ 2008a) were developed prior to the 2009 Guidelines for the Assessment, Remediation and
Management of Asbestos Contaminated Sites in WA (DOH, 2009) asbestos guidelines.

{ "/ Approximately 30% of all grid samples across the site were analysed for asbestos. Based on
the site history review, field observations, and the targeted asbestos sampling undertaken in the

r vicinity of the former hangar and asbestos pipework, it is considered there is minimal risk
associated with asbestos across the site (refer Section 5.2.4 of this report). The specific sources

r of asbestos identified (i.e. Hangar 5 and the underground water bearing pipework) were

appropriately removed and validated (refer Section 5.5.1 of this report).

o)

r 5.1.3 Targeted samples
. Atotal of 101 targeted locations were sampled and 356 samples were collected and analysed
{.-4 during the field investigation works (OTEK, 2012a and 2012b reports) to assess potential
: contamination sources. OTEK based the targeted sampling program on an understanding of
[ available site history documentation (discussed in Section 2.8 of this report) and results of the
rw grid sampling (refer to Section 5.1.1 of this report). Table E (in Section 4.1.5 of OTEK, 2012a)
indicated the areas targeted and their corresponding targeted sample identification. Some
[: additional targeted sampling was reported in OTEK (2012b) report. In some cases, grid samples
discussed in Section 5.1.1 provided information to assess specific sources of contamination.
E Where this has occurred, the relevant grid samples are discussed in Table 14 (but have not

been included in the sample counts noted above).

Multiple phases of targeted sampling and delineation sampling were undertaken in the area to
the west of Hangar 5 and within the timber drying yard. OTEK refered to the sampling event
conducted on 14-24 April 2008 in the timber drying area as delineation samples; however, these
E locations (i.e. 4B/T59 to 4B/T92) were considered targeted sampling locations in this report as

~ they were individual sampling locations and were not part of the delineation step out works
discussed in Section 5.3.

r

i
|

L The program targeted site infrastructure primarily associated with former RAAF activities and
use of the site as a timber treatment plant and a drying area.

Targeted sampling works (and relevant grid samples) undertaken are summarised in Table 14.
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5.2.1 Inorganics

Multiple composite samples contained concentrations of arsenic, barium, chromium, copper,
manganese, nickel, vanadium, zinc and mercury above the modified EIL (investigation levels
divided by number of samples in composite), as outlined in Section 6 of OTEK (2012a) report.
Concentrations of arsenic and copper exceeded the modified HIL (investigation levels divided
by number of samples in composite). The samples which exceeded the modified HIL were
located west of Hangar 5 and were attributed to grid sample 4B/G13.

Not all individual samples from composites containing inorganic concentrations above the
modified investigation levels were subsequently analysed, due to an oversight by OTEK (refer
Section 5.1.2). As such the auditor has relied on the results of the individual samples in the
following discussion.

A total of 55 grid samples and 102 targeted samples from across the site were analysed for
inorganics (18 inorganics suite, refer Table 14). Additionally, a total of 240 targeted samples
were analysed for arsenic, chromium and copper to investigate the former timber treatment
activities at the site. A summary of the results is provided below.

. Concentrations of arsenic (outside the area west of Hangar 5 and the former timber
drying yard), barium, manganese, nickel and vanadium reported grid and target samples
above the EIL but were within background ranges across the Overall Audit Site.

. Concentrations of arsenic (in the area west of Hangar 5 and the former timber drying
yard), chromium and copper were above the EIL and some instances the HIL. The source
and extent of these inorganics is discussed in the following section.

. Four samples reported zinc concentrations above EIL. The distribution of zinc was not
considered to be widespread across the site. The highest concentration reported was
960 mg/kg in target sample 4B/T93/0.5 located in the vicinity of the buried oil structure
located to the west of Hangar 5. Soil samples 4B/G28A/0.25, 4B/G28A/1.0 (located near
the loading bay) and 4B/G29/0.5 also reported zinc concentrations above the EIL. The
source of the elevated zinc at these locations was unknown; however, it is likely to be due
to a nural background variation. The concentrations were below HIL A. Remediation and
validation sampling near surface (refer to Section 5.5.4) indicated that zinc concentrations
(collected at 0.25 m) were below the EIL and HIL A. It is possible that isolated elevated
zinc concentrations may exist in this area (beyond 0.25 m), however, based on the results
of the validation sampling, the extent is limited and the auditor considered the zinc
concentrations unlikely to pose an unacceptable risk.

. The results from the leachability tests generally returned low leachability, they also
indicated that when the extract solution was of a low pH (i.e. for the TCLP test) there was
some low leaching of zinc in the soil (i.e. 31.4%, 4B/G28A/1.0, Table 24 and 55.32%,
4B/T4/0.5, Table 44 of OTEK 2012a report), and the remainder of the inorganics
analysed reported much lower leaching concentrations. For the ASLP tests, where the
extract solution was relatively neutral; as expected the leaching concentrations for all of
the inorganics tested were much lower. It is considered that the ASLP results are most
likely to be more representative of “real life “conditions” (e.g. the natural rainwater
infiltration conditions and the soil pH at Area 4B).

° No individual samples exceeded investigation levels for mercury.

Further discussion of the naturally occurring inorganics and the exceedances in the area west of
Hangar 5 and the former timber drying yard are discussed in the following sections.
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4B/G29 (where an exceedance of zinc had been reported) and 4B/T81 was undertaken and is
discussed in Section 5.5.3.

OTEK undertook delineation sampling in an attempt to determine the extent of CCA
contamination identified in the area west of Hangar 5 as well as some of the locations on the
general site area. The results of the delineation sampling are discussed Section 5.3. The
remediation and successful validation in the area west of Hangar 5, timber drying yard, and
general site area is discussed in Sections 5.5.2, 5.5.3 and 5.5.5 respectively. The delineation
sampling exceedances are displayed in Figure 7.

5.2.2 Vegetation sampling

OTEK (2012a) reported 18 primary samples of plant matter from the plant Galenia Pubescens
were submitted to a laboratory for arsenic, chromium and copper testing. The plant matter
comprised of either shoots or roots, did not include any soil, and was sourced from targeted
locations 4B/T49 to 4B/T56. The auditor requested the sampling and analysis of plants as an
important test to assess the “real life” phytoavailability of CCA contaminants in treated timber
drying area containing especially high levels of arsenic. The results were provided in Analytical
Table 46 of OTEK (2012a). The plant samples were collected form a number of locations across
the timber drying area.

The results obtained for both shoots and roots demonstrated a low level of plant uptake (e.g.
the coefficient of uptake for As was < 1%) and, hence added another line of evidence regarding
the insignificance of any potential phytoxicity impact of CCA levels remaining on site. This is
also consistent with the soil ASLP results, soil pH and nature of soil.

5.2.3 Organics

Concentrations of PAHs and TPHs C,q — C35 were above the adopted investigation level at
location 4B/T93/0.5, which targeted the buried oil structure. The buried oil structure was later
removed and the excavation successfully validated and is discussed in Section 5.4.5.

Remaining samples reported concentrations of organic analytes tested below the investigation
levels, and predominantly below the laboratory limits of reporting.

5.2.4 Asbestos

A total of 60 (27 grid and 33 targeted) soil samples were collected and analysed for asbestos.
Asbestos fragments were noted in test pit logs for 4B/G13 and 4B/G25.

OTEK indicated that asbestos fibres were reported at 4B/G13 (OTEK 2012b), however, the
borelog for 4B/G13 (included in Appendix C of OTEK 2012a) reported that broken asbestos was
observed at 0.1 m. It is assumed that the observations recorded in the borelog refer to asbestos
fragments as they were visible to the naked eye. Consequently OTEK collected a sample from
this location and submitted it for laboratory testing. The laboratory report (E026597, ASET8632/
11755/ 1 — 31) stated that this sample consisted of a ‘mixture of soil, stones, plant matter,
fragments of plaster, cement, fibre cement and brick’ and confirmed that the fibre cement was
‘chrysotile and amosite asbestos’. The laboratory report did not indicate that any free asbestos
fibres were present in the sample and as such the auditor considered that the reference to
asbestos fibres by OTEK (2012b) was incorrect.

Location G13 was located adjacent to Hangar 5, close to the northwest corner of the former
building; and the asbestos fragment observed was most likely associated with the asbestos
cement sheeting of Hangar 5.
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During the delineation sampling, OTEK (2012b) identified road base materials that were
contaminated with CCA. The contaminated road base was later removed and validated (refer
Section 5.5.6 of this report).

A summary of the delineation sampling is presented in Table 16. This summary was compiled
using Summary Analytical Table 48 from OTEK, 2012a and Table 16 from OTEK, 2012b
reports.
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Additional infrastructure was identified during the infrastructure removal works. This included:

=

U underground galvanised piping;
. sump, footings and spoon drain beneath contaminated concrete; and D
U spoon drain in the timber drying area. D

Based on the review of various historical reports and OTEK's (2012a and 2012b) reports, the
auditor prepared a complete list (in Section 2.4) of site infrastructure that was present or had
previously existed at the site and its status.

0O

The emergency powerhouse, the test butt stop, and the timber drying racks were removed prior
to commencement of the audit. The assessment of these features was discussed in Section
5.1.3 of this report and further investigation was not considered necessary.

O

Removal of sub-surface infrastructure was undertaken in conjunction with remediation and
validation works. The remediation and validation works are discussed in Section 5.5 of this
report.

J 0O

During the course of the audit remaining site infrastructure was removed, with the exception of a
section of stormwater pipe which remained insitu (discussed in Section 5.1.3).

B

Following removal of the infrastructure the underlying soils were validated. Table 17 provides a
summary of the site infrastructure removal and the validation sampling. The analytical suites
and results of contaminants tested were included in Tables 1 - 55 (OTEK, 2012b) and laboratory
analytical reports were included in Appendix R (OTEK, 2012b). The location of former site
infrastructure (including the approximate location of structures removed prior o the
commencement of the audit), and the section of stormwater pipe which remained insitu are
shown in Figure 3. The excavation extents and the validation sampling locations are shown in
Figure 8, Figure 9A and Figure 9B.

O d4agogdgnonog

O

Cooo
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5.4.1 Test butt shed and concrete slabh

The test butt shed and concrete slab was removed by Alex Fraser Pty Ltd on 8 June 2009. The
[-, size of the concrete slab was approximately 8 m x 12 m. The excavation was rectangular in
shape.

OTEK (2012b) stated that the ‘Validation sampling of the removed test butt area was performed
to ensure residual explosive compounds did not exist at the test butt location as a legacy of
former use’. This statement was unwarranted as it was:

e Inconsistent with information provided Milsearch (2000) which indicated that the test butt
. was only used for occasional small arms practice (refer to Section 2.8.1) and also with
other sections of OTEK’s report (2012b).

r e Inconsistent with the location, visual appearance and set up of test butt.
[ ¢ Inconsistent with the following OTEK own statement: “Anecdotal evidence and field

v investigations suggest that the test butt was never used for its purpose, due mainly to the
. positioning of the test butt in relation to site accommodation and administration buildings”,

(OTEK 2012a, Section 3.1.1, P 7).

Based on the above lines of evidence, its limited historical use, and its purpose for occasional

E small arms practice; the auditor considered it was unlikely that explosives would be a COPC at
S the test butt.

- Eleven validation samples (4B/VS-8 - 4B/VS-18) were collected in a grid pattern from beneath
[ the concrete slab. Ten of the samples were analysed for arsenic, chromium and copper. As

- these analytes were not considered to be COPC, it is considered that OTEK most likely
[,4 analysed them for these contaminants in error due to the close proximity to the timber drying

, area. One sample (4B/VS-13) was analysed for lead, mercury, silver and explosives.

E Concentrations of metals were either below the LOR or below the ElLs and HILs.
8 Concentrations of explosives were below the LOR.

- The analytical suite described above resulted in only one sample from below the test butt
L concrete slab, having been analysed for relevant COPCs. However, as discussed in Section
5.1.3, four targeted samples (4B/T1 — 4B/T4) were collected from the area in front of the test
butt and analysed for inorganics (including lead), pH, and explosives. The area in front of the
L: test butt is considered to be the most likely area for potential contamination from the use of the
test butt. Results of the sampling were below the ElLs and HILs A for all inorganics except
vanadium (above EIL, but considered naturally occurring) and pH. Explosives were below the
LOR.

M ™
I i
L 4 i i

While the auditor noted some deficiencies in the validation sampling program, he considered
that the test butt had been appropriately assessed and validated. In drawing this conclusion he
had regard for, in addition to the above the following.

-0

¢  The size of the test bultt;

.

e  The limited historical use of the test butt; and

e  That the four samples collected from in front of the test butt (the most likely area for
potential contamination) and the one validation sample collected beneath the concrete slab
reported concentrations of COPCs below the LOR, ElLs or HiLs.

OO

5.4.2 Hangar 5 bhuilding (and shed on southern apron)

A brief methodology for the demolition of Hangar 5 was outlined in Riverwalk Area 4 Scope of
Works for demolition and validation of Hangars 3, 4 & 5 (OTEK, 2008b).
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OTEK (2012b) reported that the demolition and removal of Hangar 5 commenced with the
removal of asbestos cladding from the roof and walls by qualified asbestos personnel. The
qualified asbestos personnel were not named by OTEK (2012b) and asbestos clearance
certificates were not provided. The auditor sought further clarification from Melbourne Water
Corporation (MW C) who confirmed via email (dated 26 July 2013) that in May 2008, MWC
awarded the contract for the demolition of hangars 4, 5 and the base of hangar 3, together with
the removal of the ring water main and the in situ hangar assets to Transfield Services Pty Lid.
They in turn sub-contracted the asbestos works to Alex Fraser Demolitions Pty Lid, an
accredited asbestos removal contractor, who employed several asbestos hygienists. Following
removal of the asbestos, Alex Fraser Pty Ltd was engaged to remove the remainder of the
structure. Photographs of the demolition works were provided in Appendix E (OTEK, 2012b).
The Auditor attended a meeting with Alex Fraser, Transfield and Melbourne Water to discuss
the scope of work prior to implementation.

The Scope of Works (OTEK, 2008b) proposed that 50 validation samples were to be taken and
analysed for asbestos following demolition of the Hangar. OTEK (2012b) reported in Section
3.1.1.1 that 50 validation samples were collected; however, discussion of the sampling
methodology undertaken was not reported in OTEK (2012a) or OTEK (2012b). The tabulated
results were presented on Table 61 and Figure 8 of the RAP (OTEK, 2011). The auditor
requested the laboratory analytical report directly from OTEK. A laboratory report
(ASET17389/20569/1-50) dated 26 January 2009, was provided and is included in Appendix M.
The laboratory report described sample 4B/VS-27/SS-1 as containing fibres’, the fibres were
confirmed to be asbestos. The detection of asbestos at 4B/VS-27/SS-1 was mentioned in the
RAP (2011) and in OTEK (2012b) in the context of identifying 4B/VS-27/SS-1 for remediation
(refer to Section 5.5.1 for discussion of the remediation works undertaken).

As discussed in Section 5.2.4, prior to removal of Hangar 5, broken asbestos was also identified
at the surface near 4B/G13 (as per the borelog included in Appendix C (OTEK, 2012a) and
confirmed as asbestos in [aboratory testing for sample 4B/G13/0.1. Both locations (4B/G13 and
4B/VS-27/SS-1) were noted on Figure 10 of the RAP (OTEK 2011) as requiring asbestos
remediation. This is further discussed in Section 5.5.1.

In addition to the 50 samples collected and analysed for asbestos, Section 5.1.3 discussed
targeted sampling undertaken in the former Hangar 5 footprint. Aside from the contaminated
section of concrete (discussed further in Section 5.4.3) results did not indicate contamination
below the majority of the concrete slab.

5.4.3 Hangar 5 concrete slab (includes contaminated section of concrete)

Following removal of the Hangar 5 structure and asbestos cladding, the concrete slab of the
hangar, measuring approximately 46m x 37m (1702m2 in area), was removed. OTEK (2012b)
reported that the hangar demolition works were undertaken between 17 July 2008 and 14 April
2009. During the removal of the concrete slab, a CCA contaminated section of concrete was
observed. As such the concrete slab was removed in two parts; the non-contaminated section
was removed first, followed later by the CCA contaminated section.

OTEK (2012b) reported that the non-contaminated concrete slab was broken into manageable
fragments that were stockpiled for later disposal (refer to Table 17 for a summary of the fate of
the concrete). Waste transport certificates were not provided. Photographs of the stockpiled
concrete were provided in Appendix E (OTEK, 2012b).

A total of 21 targeted samples were collected from beneath or associated with the non-
contaminated concrete slab of the Hangar 5 footprint as discussed in Section 5.1.3 and 5.2.
Results indicated that concentrations were below the ElLs and HILs A. These samples also
serve as validation samples for the removal of the non-contaminated concrete slab.
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During the works it was noted that a section of the slab measuring approximately 75m?, in the
north-west corner of the hangar was contaminated. This was evident by green staining,
assumed to be associated with the former TTP operations in the hangar. The section of
contaminated concrete remained until it was tested in-situ and categorised for off-site disposal.
OTEK (2012b) reported that the pre-categorised and marked sections of the contaminated
concrete slab were loaded directed onto trucks and removed during 12 June 2009 to 16 June
2009 (refer to Table 17 for a summary of the fate of the concrete). Waste transport certificates
were requested but were not provided. However, OTEK (2012b) provided a summary of the
destination of the waste in their report.

During the removal of the contaminated concrete, a sub-surface spoon drain leading to a sump
and three concrete footings were encountered. The spoon drain, sump and three concrete
footings were encountered and removed. The excavation of the spoon drain, sump and footings
was adjacent to the buried oil structure. The total excavation area made up the bulk of the area
beneath the contaminated concrete. As such validation samples from the spoon drain, sump
and footings and the buried oil structure excavations also validated the contaminated concrete.

OTEK (2012b) stated that validation samples were collected on 15and 16 of June 2009 at a
density of one sample per 3 m?from a total excavation area of approximately 90 m? The
estimated area of the contaminated concrete differed from estimated area of the excavation
below the concrete. The reason for this is unknown but is not considered to impact the outcome
of the audit. Based on the auditor’s review of the analytical tables, a total of 34 validation
samples (refer to Iltem 5 of Remediation and Validation Issue Register (J2) in Appendix J for
discrepancies in the number of samples) were collected from the excavation associated with the
contaminated concrete, spoon drain, sump footings and the buried oil structure. Results of the
validation sampling indicated that all final validation samples were below the adopted
investigation levels for the analytes tested and the excavation was considered to have been
successfully validated.

Discussion on the removal of the sump, spoon drain and concrete footings and the buried oil
structure is provided in Section 5.4.6.

5.4.4 Timber drying yard east of Hangar 5 - spoon drain

During remediation of exceedances of CCA in the former timber drying yard (discussed further
in Section 5.5.2), a concrete spoon drain was identified in the proximity of 4B/T20, 4B/T21,
4B/T22, 4B/T49, 4B/T85, 4B/T86 and 4B/T88 (refer to Figure 4). The spoon drain was found to
be an ‘L’ shaped structure on the western side of the former timber drying yard (refer to Figure
3). OTEK (2012b) reported that the spoon drain was associated with the former TTP operations.
Photographs of the spoon drain were included in Appendix E (OTEK, 2012b).

OTEK (2012b) removed the 90 m concrete spoon drain on 3 August 2009. A total of nine final
validation samples were collected at three locations along the former spoon drain alignment.
OTEK (2012b) reported that three samples (two from the walls and one from the base) were
collected at each location. Samples were collected at a depth of 0.3 m, with the exception of
sample 4B/Z3/SD/VS-6A which superseded sample 4B/Z3/SD/VS-6 and was collected at 0.6m.

The reason for further excavation and sampling at this location was due to an exceedance of
arsenic above the EIL. Sample 4B/Z3/SD/VS-6 reported concentrations of arsenic and barium
above the EIL, sample 4B/Z3/SD/VS-6A was only analysed for arsenic (and reported
concentrations below the EIL). Barium was not analysed in the final validation sample. As
discussed in Section 5.2.1, arsenic (at these concentrations) and barium were considered to be
naturally occurring and are not considered to pose a risk.

Monitoring well MW-3 was installed to assess potential CCA impacts. The results of
groundwater sampling are discussed in Section 6.4.
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5.4.5 Buried oil structure

a
The buried oil structure was identified in February 2009 during the demolition of Hangar 5. [
Hangar 5 caused a release to discharge at the surface. Results of targeted sampling indicated [
that contamination was present at this location (refer to Section 5.1.3 and Section 5.2.2). :

The buried oil structure was removed on 16 June 2009 in the presence of the auditor. The
auditor’'s observations were discussed in Section 4.4. On excavation the structure was found to
be a crude rectangular shaped tank (with dimensions of approximately 2.4 m x 1.7 m x 2 m)

fabricated from steel sheeting. A strong, aged, and heavy hydrocarbon (oil) odour was noted. N
Photographs of the buried oil structure were provided in Appendix E of OTEK, 2012b. OTEK o
(2012b) assumed that the purpose of the buried oil structure was as a former waste oil storage [hj

tank installed as part of the TTP.

Prior to removal of the buried oil structure, the contents of the tank were emptied. OTEK

(2012b) described the tank contents as ‘a mixture of oily sludge, heavily impacted soil and [—]
assorted debris and rubble’. It is understood the buried oil structure was tracked approximately h

20 m north and placed on black plastic sheeting. The contents were also stockpiled (4B/H5/SP- (M
10) on plastic sheeting. A validation sample (4B/H5/USTD/VS-1) was collected from the ground

surface where the buried oil structure was dismantled post removal. Results were below the EIL D
and HIL A. »
A sample (4B/H5/UST/C1) was collected from an area of visibly contaminated soils (this was not -
identified on any figure provided by OTEK) at a depth of 1.1 mbgl. It was understood that this )
sample was used to characterise the impacted soils. Results indicated concentrations of PAHs

above HIL A and arsenic above the EIL. Visually impacted soil was removed and was later (J
validated by subsequent validation samples (as detailed in Table 17). OTEK (2012b) reported 0
slight odours during removal of the buried oil structure. During his site visit at the time of the

excavation works, the auditor considered the odour to be strong. ®
Prior to validation sampling, the walls and base of the excavation were screened using a .

portable XRF. It was understood that based on generic statements (OTEK, 2012b) and D
photographs (OTEK, 2012b, Appendix E), a PID was also used to screen the excavation for [
volatiles. However, PID readings were not reported. OTEK (2012b) indicated that the final

excavation was approximately 58 m? in area and 2.4 m in depth. E]

Validation sampling was undertaken on 17" June 2009. A total of 14 final validation samples
were collected and analysed for a range of contaminants as detailed in Table 17 above. OTEK

(2012b) reported that two validation samples were collected from each wall of the excavation, u
and two samples were taken from the base of the excavation. An additional four samples were
taken from the benching undertaken on the southern edge of the excavation. ]
Based on a phone conversation with OTEK (27/11/2012), sections of text in OTEK (2012b), and
photgraphs included in Appendix E of (OTEK, 2012b)); the auditor understood that the L]
excavation created from the removal of the spoon drain, sump and footings was adjacent to the ]
buried oil structure (refer to Figure 3). The total excavation area made up the bulk of the area
beneath the contaminated concrete. As such validation samples from the the spoon drain, sump (]
and footings and the buried oil structure excavations also validated the contaminated concrete
based on the auditor’'s observations during the site inspection. (]
Although the results of the validation sampling indicated that the excavation was successfully LJ
validated, a monitoring well (MW-9) was installed down gradient of the former buried oil
structure to investigate the potential for impacts to groundwater. Discussion of the well (L__]
construction is provided in Section 6.1.1. Results of groundwater did not indicate that the buried )
oil structure had resulted in impacts to groundwater. Further discussion is provided in (]
Section 6.4.
L]

L]
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5.4.6 Sump, spoon drain and three concrete footings

A sub-surface spoon drain leading to a sump and three concrete footings were encountered
during removal of the contaminated concrete in the Hangar 5 as discussed in Section 5.4.3.
This infrastructure was located in close proximity to the buried oil structure (refer to 5.4.5). The
RAP (OTEK, 2011) identified the possibility that former TTP infrastructure may have been
present in this area.

OTEK (2012b) described the sump as highly contaminated and full of building debris and an
opaque aqueous solution. Elevated PID readings were not detected. OTEK (2012b) reported to
have removed the debris from the sump, stockpiling it on black plastic (4B/H5/SP-3). Samples
from the stockpile reported elevated concentrations of copper, chromium, arsenic and TPHs,
confirming OTEK's observations. This material was disposed offsite.

Although not stated by OTEK, it was understood through Table F and photographs in Appendix
E (OTEK, 2012b) that the concrete sump was removed and disposed offsite. The spoon drain
structure and concrete footings were then excavated and disposed offsite. As mentioned above,
the sump and concrete footings were within the vicinity of the buried oil structure and the
removal of the infrastructure was considered to have formed one final excavation (refer to
Figure 3). Photographs (OTEK, 2012b, Appendix E) show the debris (bricks and building rubble)
from the sump, and the sump being removed which support this assumption. The date of these
works was not included in the report but is assumed that they were undertaken during the
removal of the contaminated concrete and the buried oil structure which was undertaken on 12
and 16 June 2009. The auditor attended the site on 17 June 2009 to observe that this work was
completed; the auditor noted that this work was completed adequately.

OTEK (2012b) stated that remaining soil was remediated based on visual observations and by
use of an XRF as a field screening device. The auditor observed OTEK using the XRF for
remediation purposes. The results of XRF screening were not presented in the report. OTEK
(2012b) did not discuss validation samples relating to the excavation of the spoon drain, sump
and concrete footings in the text of the report, but did mention in Section 4.1.3.3 that validation
samples from this excavation and the buried oil structure had been used to validate the
contaminated concrete. The auditor concluded that a total of 20 final validation samples were
collected from the former excavation (as detailed in Table 17).

Results of the validation sampling indicated that all final validation samples were below the
adopted investigation ievels for the analytes tested and the excavation was considered to have
been successfully validated. As discussed above, validation samples from this excavation were
also considered to have validated the section of contaminated concrete.

5.4.7 Septic system (and associated ceramic pipework)

A septic system including a network of ceramic piping (referred to as septic tank overflow
piping) was removed on 9 and 10 June 2009. In Section 4.1.1.6 of their report, OTEK (2012b)
stated that a total of 72 m® of concrete from the septic tank was removed. Section 4.2.3.6 of
their report (OTEK, 2012b) indicated that there was an open excavation of 72 m?*from the septic
tank removal. The auditor considered that 72 m*was a very large volume of concrete for a
septic tank and was most likely the volume of the excavation rather than the volume of concrete
removed. OTEK (2012b) stated that a total of 93 iinear metres of ceramic overflow pipes were
removed. OTEK (2012b) did not provide information on the volume of concrete or ceramic pipe
removed from the septic system excavation or its disposal.

During the removal of septic system, OTEK (2012b) concluded that two locations 4B/G25 and
4B/T46 (which had previously been identified as possible fill marterial as discussed in Section
5.1.3) were associated with the installation of the septic system. This was based on the field
observations and the proximity to the septic system. Results of the grid and targeted
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investigation (discussed in Section 5.2) did not indicate contamination. The auditor considered
that soil at 4B/G25 and 4B/T46 previously described as fill would be better described as
‘reworked natural’.

A total of 14 final validation samples were collected from the septic tank and ceramic pipe
excavation. Samples were collected from the walls and base of the sepfic system excavation,
wall samples were collected at a depth of 1.4 mbgl with one base sample being collected at

2.0 mbgl. Samples were collected from depths ranging between 0.3 and 0.5 mbgl to validate the
ceramic piping. One sample (4B/VS-24) was collected at a depth of 1.2 mbgl (refer to item 31
on Remediation and Validation Issue Register (J2) in Appendix J regarding this sample).

Results were below the adopted investigation levels for all anlaytes tested with the exception of
4B/VS-3 and 4B/VS-4 for vanadium which was considered naturally occurring. Asbestos was
not detected in the samples analysed. There are no available investigation levels for nitrate in
soil, the auditor reviewed the results for nitrate and compared them to the regional
concentrations for the Overall Audit Area. The concentrations of nitrate were considered to be
within regional concentrations and most unlikely to be an issue of significance.

Two locations (4B/VS-1 and 4B/VS-2) were apparently sampled twice at the same depth on
different dates (this is further discussed in item 73 of the Remediation and Validation Issue
Register (J2) in Appendix J). This was not considered to affect the outcome of the audit, given
that final validation samples reported concentrations below the adopted investigation levels
(with the exception of vanadium which was considered naturally occurring) for the analytes
tested and the excavation had been successfully validated.

5.4.8 Water hearing ashestos piping (underground)

OTEK (2012b) reported that 167 m of underground asbestos piping associated with the former
fire system at the site was removed on 14 July 2009. OTEK stated that the methodology for
removal included excavation of soil to within approximately 20 mm above the asbestos pipe,
taking care not to make contact with the pipe. A ripper was then used to free soil from each side
of the pipe, and suitably qualified asbestos contractors removed the pipe from the trench in
sections, wrapping each section in PVC piping for disposal. Soil described as fill material
containing asbestos was disposed offsite. Waste transport certificates were requested but were
not available.

A total of 13 final validation samples were collected to validate the asbestos piping. The
samples were collected on 14 July 2009, 24 July 2009, and 3 and 4 September 2009. All
samples were analysed for asbestos, selected samples were also analysed for inorganics.
Asbestos was intially detected in three validation samples (4B/VS-22, 4B/VS-23 and 4B/VS-27).
Further excavation was undertaken at these locations and samples 4B/VS-22A, 4B/VS-23A and
4B/VS-27A successfully validated the tfrench. Asbestos was not detected in any of the final
validation samples tested, concentrations of inorganics were below the adopted investigation
levels in the samples tested and the excavation was considered o have been successfully
validated.

5.4.9 Water bearing galvanised piping (underground)

OTEK (2012b) reported that 65 m of underground galivanised piping was removed on 19 August
2009. OTEK (2012b) did not provide discussion of the methodology for removing the galvanised
piping. Given that the auditor expected the water pipe carried potable water and there was
limited potential for contamination from the pipe itself, the auditor did not consider this
uncertainty to have affected the audit outcome.

Furthermore, a total of 18 validation samples were coliected from the excavations associated
with the removal of the galvanised pipe. Three samples were collected from six locations along
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the pipeline alignment. Two samples were collected from the walls and one from the base at
each location. Sample depths ranged from 0.2 to 0.4mbgl. All samples were analysed for
inorganics, concentrations of inorganics were below the adopted investigation levels in the
samples tested, with the exception of concentrations of vanadium and barium above the EIL in
six samples, however, these were considered to be within the natural background variation.
Base on the resultst the excavation was considered to have been successfully validated.

DRI

5.4.10 Loading bay

10

As discussed in Section 5.1.3, the former loading bay was not discussed by OTEK (2012a) or
OTEK (2012b). However, based on the auditor’s assistant’s site inspection notes (dated 10 July
2009) which indicated syringes were identified below a concrete slab (refer to Section 4.4) and
photographs, it can be confirmed that the former loading bay was removed.

00

N Removal of the syringes and validation of the underlying soil was undertaken as discussed in
( Section 5.5.4. No visual staining or odours were observed and three final validation samples
collected beneath the concrete slab (to validate the area below the syringes) were below the
EIL and HIL A. Furthermore, as discussed in Section 5.1.3, the auditor considered that the
results from locations 4B/G28 and 4B/G28A were representative of soil conditions in the area.

[N I S

Additionally, samples 4B/Z3/T81/VS-1 to 4B/Z3/T81/VS-5 (analysed for arsenic and chromium
only) and 4B/G28 and 4B/G28A were collected from the area of the former loading bay and help
to characterise the conditions in the area (refer to Sections 5.1.3 and 5.2 (for samples 4B/G28
and 4B/G28A) and Section 5.5.3 (for samples 4B/Z3/T81/VS-1 to 4B/Z3/T81/VS-5). Analytical
results from these samples were all below the criteria, with the exception of a concentration of
zinc above the EIL at 4B/G28A (discussed in Section 5.7.1).

B ERE

The auditor considered that the three validation samples collected to validate the syringes also
validated the former loading bay.

i
{ 1
[

5.4.11 Stormwater pipe

™
[

OTEK (2012b) reported that 202 m of concrete stormwater piping (with a diameter of 20 inches)
was removed on 7 August 2009. Approximately 20 m of ceramic piping was also encountered
and removed on 21 August 2009. OTEK (2012b) did not clearly explain the discovery of the

20 m section of ceramic piping. However, it was assumed that the ceramic piping was
associated with the stormwater system based on:

Lodoo L L

[ U A review of figures showing the proximity to the stormwater pipe;
U The distance from the septic system (where other ceramic pipe had been identified);

L U Photographs (refer to Appendix E of OTEK, 2012b) of samples identified as stormwater
. validation samples were shown to have been collected from the ceramic pipe trench; and
e U Previous knowledge that ceramic piping was associated with the stormwater network in
L other areas of the Overall Audit Area (as described in OTEK, 2009 (SAP for stormwater

. validation).

During the removal of the concrete stormwater pipe, it was found that the concrete block
identified at 4B/G15 (as discussed in 5.1.1) was associated with the stormwater network.

-

A total of six validation samples were collected to validate the section of concrete stormwater
pipe that was removed. Sample depths ranged from 0.7 to 1.2 mbgl. All samples were analysed
for inorganics, selected samples were also analysed for e.coli, faecal coliforms, OCPs and TPH.
Concentrations of analytes tested were below the adopted investigation levels in the samples
tested with the exception of barium which was considered naturally occurring. OTEK (2012b)
did not provide discussion of the methodology for removing the concrete stormwater pipe.

OO

[ t .
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As discussed in Section 5.4 of this report, a RAP (OTEK, 2011) was developed which

[ “ specifically addressed the infrastructure removal and areas of concern (requiring remediation)
identified in Area 4B during the assessment works. The RAP identified arbitrary zones to assist
(- with the works. Zone 2 related to surface asbestos contamination, and Zones 3 and 4 related to
inorganic hotspots (which included the area west of Hangar 5 and the timber drying yard). The
E syringes beneath the loading bay were identified during the infrastructure removal works (refer
. to Section 5.4.10). The contaminated roadbase was identified during the remediation of the area
west of Hangar 5 which is discussed in Section 5.5.5 below.
P OTEK (2011) reviewed potential remediation options with consideration of logistical, temporal
- and financial contraints. The RAP (2011) outlined that excavation and disposal was the
("-J preferred option for the remediation of the hotspots of CCA contamination in the area west of
- the hangar and in the timber drying yard (discussed in Section 5.5.2). Heavily impacted CCA
- contamination (located in the area west of Hangar 5 (refer to Section 5.5.5) was treated using
[ chemical fixation. The RAP (OTEK, 2011) outlined the remediation options analysis and the
details of the chemical fixation technology proposed. The chemical fixation works were
[ undertaken in a designated soil treatment area. This area required validation on completion of
» the remediation works and is discussed in Section 5.5.7, and displayed in Figure 9B.
o The remediation works undertaken at each area is discussed in the relevant sections below
[: (Sections 5.5.1 to 5.5.7). Following remediation, underlying soils were validated. Table 18
. provides a summary of the remediation areas and validation sampling. The analytical suites and
L results of contaminants tested were included on Tables 1 - 55 and laboroatory analytical reports
were included in Appendix R (OTEK, 2012b). The excavation extent and the location of
[: validation samples are displayed in Figure 8, Figure 9A, Figure 9B, Figure 10A, Figure 10B and
[ﬁ Figure 10C of this report.
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5.5.1 Surface ashestos

Asbestos was positively identified in laboratory analysis of only two samples, which were
collected from two locations. 4B/G13/0.1 was collected during the grid sampling and 4B/VS-
27/S8-1 was collected during the validation sampling following the removal of Hangar 5 (refer to
Sections 5.2.4 and 5.4.2 for discussion of the asbestos results).

Asbestos sheeting was noted in the borelog for 4B/G25. Samples from this location were not
analysed for asbestos and it was unknown as to whether the fragment was removed. Also, the
auditor revisited this location during the final site inspection (12 May 2014) and did not observe
any visible asbestos fragments at the soil surface.

The locations where asbestos was detected were in close proximity to the hangar (refer to
Figure 3). OTEK (2012a) suggested that the asbestos fragments identified were likely due to the
deterioration of the asbestos cladding of Hangar 5. Remediation was undertaken in these two
locations (i.e. 4B/G13/0.1 and 4B/VS-27/SS-1).

Asbestos remediation included excavation of a 5 m x 5 m grid of soil to a depth of 0.2 m. The
location where the asbestos was detected was used as the centre point for the excavation. Soil
from the excavations was loaded directly into a plastic lined bin referred to as 4B/SP-1.
Asbestos was not detected in samples collected analysed from 4B/SP-1. Photographs of the
remediation works were included in Appendix E of OTEK 2012b.

A total of ten validation samples were collected from the base of the excavation (there was
some discrepancy regarding the depth at which the samples were collected on the 15 and
16 June 2009, discussed in item 22 of Remediation and Validation Issue Register (J2) in
Appendix J). This was not considered to affect the outcome of the audit as asbestos was not
detected in the samples analysed from either excavation.

The asbestos at locations 4B/G13/0.1 and 4B/VS-27/SS-1 was considered to have been
appropriately remediated and validated. The auditor considered that there may be the possibility
for fragments of asbestos to remain at the site.

Asbestos was also reported in samples collected at three locations (4B/VS-22, 4B/VS-23 and
4B/VS-27) during the removal of the water bearing asbestos piping. However, this has been
further remediated and validated successfully. The works conducted and resuits were discussed
in Section 5.4.8 above. The trenches were further excavated and asbestos was not detected in
the final validation samples collected from the trenches. No further remediation was required.

5.5.2 Hotspots in the timber drying yard

The RAP (2011) outlined that excavation and disposal was the preferred option for the
remediation of the hotspots of CCA contamination in the timber drying yard.

Based on the resuits of grid, targeted and delineation sampling (refer to Sections 5.2 and 5.3),
remediation of 22 CCA contamination hotspots in the former timber drying yard was required
(refer to item 17 of Remediation and Validation Issue Register (J2) in Appendix J) regarding the
number of hotspots). Remediation at a 23" location (4B/T5) was also undertaken, although
results were below the EIL and HIL A and the reason for excavation and validation works at this
location was not made clear in OTEK report. This was not considered to impact the outcome of
the audit, rather it provided further data to characterise the timber drying yard. The 23 locations
proposed to be remediated in the timber drying yard are shown on Figure 7. The extent of the
excavations, with exceeded grid and target samples are shown on Figure 8.

OTEK (2012b) discussed the remediation and validation of the CCA contamination in the timber
drying yard and the area west of Hangar 5 collectively given the use of similar remediation
method in both areas. The auditor found that combining the discussion on two separate source
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Initially three validation samples reported concentrations of arsenic, copper, manganese and
mercury above the EIL in one or more samples. Further excavation was undertaken and the
concentrations in the three final validation samples were below the ElLs and HiLs A.

The auditor considered that the three validation samples collected to validate the syringes also
validated the former loading bay (refer to Section 5.4.10).

5.5.5 Area west of Hangar 5

Based on the results of grid, targeted and delineation sampling (refer to Sections 5.2 and 5.3),
and field observations in the area to the west of Hangar 5, remediation of CCA contamination
was required.

Furthermore, during the remediation works (as discussed in this section) the CCA contamination
to the west of Hangar 5 was found to be more widespread than previously understood through
the assessment works (refer to Section 5). Additional areas of concern (as discussed in Section
4.1.2 of OTEK, 2012b) were identified. OTEK (2012b) referred to these areas as the
‘contaminated ground surface Horizon North of 4B/T48’ and ‘Hexavalent chromium affected
area’. Further discussion on the nature of the contamination is discussed in this section.

Although not clearly presented in OTEK (2012b), it was understood based on field observation,
photos, auditor's and/or auditor’s assistant site inspections during the remediation work, site
meetings during the clean up stage, and discussion with OTEK that the remediation of the
different contaminated areas (i.e. CCA burial, the hotspots, the contaminated ground surface,
and hexavalent chromijum affected area, which wasidentified during the remediation works)
commenced individually but ended in one large final excavation. This has happened due to
progressive clean up and progressive validation that revealed the need for further clean up, as a
consequence the clean up ended up to be one large excavation covering all of these areas and
more and was only finished when validation indicated the clean up was successful. This is
further discussed below.

The remediation in the area west of Hangar 5 began with excavation of the contamination which
was previously identified during assessment works (discussed in Sections 5.2 and 5.3). This
included the CCA burial (at location 4B/T48). During excavation of the CCA burial, the
‘contaminated ground surface Horizon North of 4B/T48’ was identified. Shallow CCA stained soil
was observed at a depth of approximately 0.10 to 0.15 m BGL and was considered to be a
legacy of TTP operations (OTEK, 2012b). The area of the observed surface contamination was
approximately 16 m x 6 m. OTEK removed approximately 20 m?® of soil using an excavator. The
soil was stockpiled (4B/Z3-4/SP-10, refer Figure 9B). The surface of the excavation was initially
screened in the field using an XRF. Thereafter, a total of ten validation samples were collected
and laboratory analysed for arsenic, chromium, and copper. Results were below the adopted
investigation levels for all samples analysed indiacting the clean up was successful.

During the remediation of the CCA burial and hotspots in the area west of Hangar 5,
concentrations of hexavalent chromium were reported well above (approximately 50 times) the
investigation levels. The elevated results were reported below and adjacent to the CCA burial
and were believed to have been associated with the CCA burial. OTEK (2012b) referred to this
investigation as the ‘hexavalent chromium affected area’; this was due to the specific nature of
contamination identified in this area and for practicability reason as well. However, it should be
noted that it was identified as part of the ongoing remediation and chasing of contamination
from the CCA burial. Given the nature of the remediation and excavation works, some of the
areas of concern that were validated were subsequently removed during the ongoing
remediation works. Multiple rounds of remediation and validation sampling were undertaken and
the final excavation engulfed the earlier remediation and validation of the ‘contaminated ground
surface Horizon North of 4B/T48’ and hotspots 4B/G13, 4B/T48, 4B/T57 and 4B/T58. The extent
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Given the nature of the contamination and the residual impacts, two monitoring wells (MW-10
and MW-11) were installed down gradient and up gradient of the CCA burial (and residual
impacts in sail) to investigate the potential for impacts to groundwater. Discussion of the well
construction is provided in Section 6.1.1. Results of groundwater monitoring indicated that total
chromium concentrations were below the investigation level for total chromium and hexavalent
chromium, and as such the impacts at the source was not a source of groundwater impact (refer
to Section 6.4). The fact that the majority of the contamination as well as any primary sources
were removed was also considered on assessing that the potential for remaining risk was
unlikely to be of significance.

5.5.6 Contaminated roadbase

During the excavation and remediation of the area west of Hangar 5 (as discussed in Section
5.5.1 above), visual CCA contamination was observed in roadbase material associated with the
roadway west of Hangar 5. Furthermore, samples (4B/T57/N21/E8 and 4B/T57/N15/E6)
collected in the vicinity of the roadway during the delineation sampling, as discussed in Section
5.3, reported concentrations of arsenic above the EIL.

OTEK (2012b) described the contamination as a thin horizon of green CCA compound at the
road base / substrate interface. OTEK (2012b) reported that the interface was at a depth of
approximately 0.25 mbgs. Based on photographs included in Appendix E (OTEK, 2012b), it was
assumed that the ‘substrate’ referred to by OTEK (2012b) was actually ‘natural’ soil.

The contaminated roadbase material (approximately 120 m3) was removed and stockpiled in the
north east corner of the site (depicted by the 4B/RB/SP-1/SS samples shown in Figure 9A).
OTEK (2012b) reported that an XRF was used to screen the substrate / natural soil. The XRF
indicated elevated arsenic concentrations on the ground surface. Further excavation was
undertaken and the excavated soil (approximately 100 m3) was also stockpiled in the north east
comer of the site (depicted by the 4B/ROADBASE/SP-1/SS samples shown in Figure 9A).
Results of the XRF were not provided in OTEK (2012b). The final excavation area was reported
to be rectangular in shape and approximately 82 m long and 5 m wide.

Validation sampling was undertaken on 28 August, 1 and 3 September 2009. This included
collection of 20 final validation samples from the excavation and analysis for arsenic, chromium
and copper. The majority of samples were collected at depths of 0.25 m t0 0.45 m. As
discussed in Section 4.4, during a site visit on 2 September 2009, the auditor observed that
contaminated road base materials adjacent to Hangar 5 had been characterised and removed
from site.

OTEK (2012b) reported that additional test pitting was undertaken to investigate remaining road
base and road base substrate to the west of the hangar. These works helped to lateraily
delineate the impacted roadbase material. The sampling was undertaken on 7 of September
2009. A total of 14 samples were collected from seven locations (two from each location) and
analysed for arsenic, chromium and copper to validate the surface of the excavation. Samples
were collected from depths of 0.01 m and 0.15 m at each location. The 0.15 m sample was
generally consistent with the depth of substrate reported in the remediation area.

Results of the 34 final validation samples (20 from the excavation and 14 from the testpitting)
were below the adopted EIL and HIL A for the analytes tested.
5.5.7 Chemical Fixation and the soil treatment area

As discussed in Section 5.5.5, soil from the area west of Hangar 5 had been identified as
requiring chemical fixation prior to disposal offsite as the concentrations (prior to fixation)
exceeded the allowable concentrations for disposal (as per EPA Bulletin 448.3 (2007) which
was current at the time of works). Following excavation of the area west of Hangar 5, it was
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In addition to CCA contamination identified at the site:

. Elevated concentrations of PAHs, TPH and zinc were reported during targeted sampling
near the buried oil structure. However, upon removal and successful validation of this
infrastructure, these elevated concentrations were removed, and further remediation was
not required.

] Elevated concentrations of zinc above the ElLs were reported during targeted sampling at
4B/G28A (located near the loading bay) and 4B/G29 to depths of 1 m. Remediation and
validation sampling to 0.25 m was undertaken and results were below the EIL.

° Asbestos fibres were confirmed by laboratory analysis to be present at two locations; both
areas were remediated and successfully validated.

° Syringes found beneath the former loading bay were remediated by removing all syringes
observed. The area was validated visually and also through collection of validation
samples.

Following removal and validation of the remainder of potentially contaminating infrastructure,
further remediation was not required as contamination of concern was not detected in the
validation analytical results.

Following completion of the assessment, infrastructure removal, remediation and validation
works, concentration of hexavalent chromium remained at concentrations above the EIL at 11
locations in the area west of Hangar 5 (as discussed in Section 5.5.5 above).

Additionally, several slightly elevated concentrations of arsenic (outside the area west of Hangar
5 and the former timber drying yard), barium, manganese, nickel and vanadium above the ElLs
remained on the site, which were considered to be representative of background levels and not
likely to pose a risk to ecological or human health (as discussed in Section 5.2.1).

5.7.1 Maintenance of ecosystems

Concentration of hexavalent chromium remained at concentrations above the EIL at ten
locations in the area west of Hangar 5 (as discussed in Section 5.5.5 above). The residual
impact remained at depths of 1.8 m to 4.2 m below ground surface. OTEK (2012b) reported that
concentrations appeared to be increasing with depth. OTEK, 2012b considered that the area
had been clean up to the extent practicable. The risk to future users of the site was considered
limited given the depth, lateral extent and concentrations of the residual impact. As discussed in
Section 5.5.5, the residual concentrations ranged from 1.4 mg/kg to 61.6 mg/kg (which was
above the EIL but below the HIL A).

A site meeting including the auditor, assessor and client was held on 2 September 2009 (refer
to Section 4.4 and Appendix W of OTEK 2012b for meeting minutes) at the time of the
remediation works. The auditor concurred with OTEK that there was a limited risk to future
users of the site and that further excavation may not be the most appropriate, sustainable and
economically sound option, particularly given that a volume of approximately 500 m? of soil had
been excavated and already disposed to landfill. However, he concluded that the concentrations
of hexavalent chromium above the EIL could not be overlooked and requested that groundwater
monitoring was conducted as well as an evaluation of the impacts of the residual contamination
on ecological receptors was required. OTEK (2012b) reported that the pathways from the
contamination to the surface or near surface ecological receptors were prevented by the
following factors.

L Depth to the contamination (a minimum of 1.8 mbgl);

. Capping of the residual impacts with fill material and compaction to 95% dry density;
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Additionally, the range of pH (7.5 to 9.3) encountered at the site was most unlikely to adversely
impact the beneficial use maintenance of ecosystems, as it was naturally occurring and there
were no visual adverse effect on site vegetation.

5.7.2 Human health

All concentrations of all analytes tested in samples which indicate the final site condition were
below the investigation levels for protection of human health (HIL A).

5.7.3 Building and structures

The pH in soils across all assessment and validation samples was ranging from neutral to
alkaline (7.5 to 9.3).

The pH range observed was consistent with that observed in similar natural soils across the
Overall Audit Area, and was consistent with the nature of the soil developed from the Newer
Volcanic parent materials described in this report (refer to Section 2.2). Given the distribution of
the pH results observed across the site, and given there were no identified potential sources
that might have attributed to altering soil pH, the pH range observed was considered naturally
occurring and not associated with any onsite anthropogenic source. The soil pH range observed
was not expected to adversely impact the integrity of future concrete buildings and structures on
site.

Additionally, OTEK compared soil sulphate (from one sample 4B/T93/0.5) and pH levels with
the exposure classification for concrete piles in Australian Standard AS2159-2009. OTEK
concluded soil at the site would not impact the integrity of structures or buildings.

Acid sulphate soils were not encountered or expected at the site given the geological conditions
and location of the site.

5.7.4 Aesthetics

OTEK (2012b) reported that slight odours were observed during the removal of the buried oil
structure. The buried oil structure was appropriately validated following removal (refer to Section
5.4.5) and there was no odour noted after the remediation.

Syringes were encountered below the former loading bay. However, the syringes were
consequently removed and visually validated.

Visual CCA staining was identified at isolated areas across the site as discussed above. These
areas were remediated and validated and were not considered to pose an aesthic limitation at
the completion of the audit.

The auditor, during his final site inspection on 12 May 2014, observed the site surface was
predominantly covered with grass. The auditor confirmed there was no visual evidence of
contamination.

5.7.5 Production of food, flora and fibre

The objectives of this beneficial use were discussed in Section 3.2.5, and are generally
applicable in an agricultural setting for which produce may be available for consumption.

As noted in Section 3.2.5, OTEK adopted HIL A investigation levels when assessing this
beneficial use. The auditor considered the ElLs should also be taken into account. Accordingly,
the concentrations of arsenic, barium, manganese, nickel, vanadium, and zinc in a limited
number of samples exceeded the ElLs. As discussed previously (Section 5.2.1) arsenic, barium,
manganese, nickel and vanadium were considered to be naturally occurring and within the
natural background range. The concentration of zinc was encountered in natural soil with no
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Groundwater flow direction

Groundwater across the Overall Audit Area was inferred to flow towards the east and south
east (refer to Figure 12A and Figure 12B) which was consistent with the expected flow direction
towards the Werribee River located approximately 500 m to the east north east of the Overall
Audit Area, and Port Phillip Bay located approximately 7 km to the south east of the site. On
this basis monitoring wells MW-3, MW-9 and MW-10 were appropriately installed in the
immediate vicinity, or down gradient of potential sources. Monitoring well MW-11 was
positioned upgradient of the potential source, however, it covers other areas such as the timber
drying area adequately.

Soil profile

A similar soil profile comprising clay and silt was identified in all wells until approximately

12 mbgl. At 12 mbgl weathered basalt was encountered in MW-3, whereas MW-9 to MW-11
encountered silt with sand. Gravels and cobbles were encountered in MW-9 underlying the clay
/ silt at approximately 21 mbgl, where drilling ceased (i.e. based on the log for MW-9, drilling did
not penetrate more than approximately 0.1 m into the gravels). OTEK inferred MW-9 to MW-11
were installed in the Werribee Delta aquifer, whereas MW-3 was installed within the Newer
Voolcanics Aquifer (NVA). From the consistencies in hydraulic conductivity (see below )
regarding slug tests), TDS concentrations and standing water levels, the auditor considered it
likely the Werribee Delta and NVA aquifers were interconnected.

Drilling and installation methodologies

Section 4.2.3 of OTEK (2012a) stated that MW-3 was drilled using hollow stem augers then
hammer drilling. However, the borelog for MW-3 indicated it was drilled using solid flight augers
to 10.0 mbgl, then hammer drill. Therefore, the diameter of the well annulus could not be
determined. As samples were collected using low flow methodology as opposed to being reliant
on well volume estimates (for which the well annulus diameter is required) the lack of this
information was not considered an issue. The drilling methods adopted were considered
appropriate.

Monitoring wells MW-10 and MW-11 were drilled using hollow stem augers (basalt was not
encountered). Well MW-9 was drilled using diamond core drilling to approximately 20 mbgl to
gain an understanding of soil profile. The auditor noted that OTEK did not specify what was
used to backfill the borehole from 20 mbgl to 15 mbg! (depth of well). The auditor therefore
considered several likely scenarios:

e The bore was backfilled with cuttings: this would be unlikely to impact the quality of
groundwater to any great extent given all soil results from MW-9 were below the
investigation levels;

¢ The bore was backfilled with a grout / cement mixture, as per standard industry practice:
this would effectively create a seal, and would be the preferred option;

e The bore was left open between 15-21 mbgl, or backfilled with sand: this would potentially
provide=a preferential pathway for vertical groundwater migration, resulting either in dilution
of groundwater (if upwards hydraulic gradient) or migration of shallow groundwater to
greater depths (assuming downward hydraulic gradient). Given the absence of
contamination detected in soils or groundwater at this location, the implications of either
occurring were not significant.

Overall the omission of backfill information was not considered to impact the outcome of the
audit.
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. Concentrations of inorganics were generally consistent across all audit Areas (i.e. Areas
1,2, 3 and 4), in both up and down gradient monitoring wells;

. The concentrations of these analytes in soils were typically low, with few exceedances of
soil investigation levels across the whole data set. In addition, the depth to groundwater,
the nature of the soil (as discussed in this report including the low permeability of soils),
and the low concentrations in groundwater indicated migration from surface soil
concentrations is unlikely to have occurred to any significant extent across the Overall
Audit Area;

U There were no specific point sources of these inorganics identified in the vicinity of the
Overall Audit Area or the site itself;

. A review of nearby audits undertaken during the audit of Area 3 (GHD 2003) found that
groundwater at two sites located approximately 5 km north east (Dames and Moore Pty
Ltd, 2000, Statutory Environmental Audit, 200-208 Derrimut Road, Hoppers Crossing,
Victoria) and 6 km north east (HLA Envirosciences Pty Ltd, 2002, Statutory
Environmental Audit, 60 Warringa Crescent) of the Overall Audit Area contained
concentrations of chromium, selenium, zinc, nickel and copper above the investigation
levels. It was concluded in these audits that the concentrations were considered naturally
occurring in the NVA.

Nitrate

Similarly, groundwater in the vicinity of the Overall Audit Area was found to contain “elevated”
concentrations of nitrate, with concentrations in groundwater across all audit Areas (Areas 1, 2,
3 and 4) exceeding the maintenance of ecosystems guidelines. It was noted that ANZECC
issued an errata in June 2005 stating that all nitrate trigger values should be deleted and
replaced with “under review”. The investigation level was therefore retained for general
guidance only. The concentrations of nitrate observed across the Overall Audit Area were
considered either naturally occurring or representative of the regional land use, based on the
following lines of evidence:

L Although septics and associated infrastructure located in Areas 4A, 4B, 4C, 4D, 4E4F/4]
and 4G were identified as potential point sources of nitrate in the Overall Audit Area, the
distribution of nitrate concentrations in groundwater did not indicate contamination from
such potential point sources (i.e. no elevated concentrations of nitrate were detected
close to potential sources). The concentrations of nitrate observed in groundwater across
the Overall Audit Area were reasonably consistent (refer Table 20 above), with up
gradient (i.e. background) wells containing similar concentrations to wells in the vicinity
and down gradient of potential sources. Furthermore, use of the septic tanks ceased
circa 1950s.

U Concentrations of nitrate in soil across Area 4 were typically low (generally less than
20mg/kg, with the exception of a few isolated higher concentrations in Area 4D), and
were considered unlikely to migrate to groundwater given the low permeability of soils,
and depth to groundwater.

U Nitrate is known to be naturally occurring in the NVA at concentrations up to 60mg/L (as
nitrate, Leonard 1992). Furthermore, the widespread agricultural land use across the
Werribee Area may have contributed, to an extent, to the nitrate concentrations (e.g.
through fertilizer application and livestock).
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As shown in Table 24, concentrations of several inorganics were reported above the adopted
B investigation levels for maintenance of ecosystems, and / or primary contact recreation,
- discussed further below. Concentrations of all organic analytes were reported below the
[ laboratory LOR.

E 6.4.1 Hexavalent chromium
[ A single concentration of hexavalent chromium above the investigation level for maintenance of
ecosystems was detected in MW-3 during GME3 (February 2008). OTEK did not comment on
[ the likely source of the hexavalent chromium concentration in MW-3 in OTEK (2012a) or OTEK
— (2012b). The auditor considered the former timber freatment activities would come to mind as
L possibly a former source. However, a review of the soil analytical results from samples collected

upgradient and down gradient of the well, indicated that there were no hexavalent chromium or
total chromium concentrations that exceeded the investigation level in the samples tested.

The results for hexavalent chromium from all monitoring wells (including MW-3) in GME4 and
GMES were below the laboratory LOR, however, the LOR was above the investigation level and
therefore it was not possible to make a meaningful comparison with the investigation level. The
auditor therefore compared the results for total chromium with the investigation levels for
hexavalent chromium, on the basis that hexavalent chromium concentrations would be less than
the results for total chromium. The auditor did not consider the marginally elevated
concentrations of hexavalent chromium observed in MW-3 in 2008 were indicative of a
significant issue, based on the following lines of evidence.

000

o All fotal chromium results were below the investigation level for hexavalent chromium in all
wells in GME4 and GMED5, which indicated concentrations of hexavalent chromium were
below the investigation level (as total chromium would always be greater than or equal to
hexavalent chromium);

00

e As mentioned above, the soil analytical results from samples collected upgradient and down
gradient from MW3, indicated that there were no hexavalent chromium or total chromium
concentrations that excedded the investigation level in the samples analysed;

0o

e Although MW-3 contained a concentration of 0.006mg/L total chromium in GME2, which

[ indicated hexavalent chromium could potentially have exceeded the investigation level for
- Hexavalent chromium,all subsequent GMEs indicated total chromium concentrations below
(. the investigation level for Hexavalent chromium, hence hexavalent chromium was also

below the investigation level;

e All primary sources of chromium had been removed from the site and activities had ceased
[ (i.e. former timber treatment processes, etc.), and the vast majority of secondary sources

(i.e. chromium impacted soil) were removed during the remediation works (refer Sections
L. 5.4 and 5.5);

- ¢ Residual hexavalent chromium impact was reported in ten samples collected in the area
L. : ;
west of Hangar 5. As discussed in Section 5.5.5, the area was considered to have been
[_J cleaned up to the extent practicable. The remainder of hexavalent chromium impacted soil

was removed and successfully validated. Two monitoring wells (MW-10 and MW-11)
L installed in the vincinity of the residual hexavalent chromium impacted soils in the area west
s of Hangar 5 reported total chromium concentrations were below the investigation level for
L total chromium and hexavalent chromium. If the residual concentrations in soil were the
[ source of groundwater impact in MW-3, it would have been expected to have been detected
in the wells closest to the source also; and
L

¢ Natural attenuation of hexavalent chromium (if any) in groundwater can occur through
reduction of organic matter, hydrogen sulphide, sulphur, iron sulphide, ammonium and
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nitrate*. Given the low total chromium results for the two most recent GMEs (GME4 and
GMEDS5), and presence of nitrate in groundwater, it was considered possible that natural
attenuation had occurred.

Given the concentrations of total chromium (and hence hexavalent chromium) were below the
investigation levels for the two most recent GMEs (i.e. GME4 and GMES), groundwater was not
considered to be impacted by hexavalent chromium.

6.4.2 Nitrate

Concentrations of nitrate-N were above the investigation level for maintenance of ecosystems in
all monitoring wells. As discussed in Section 6.3, the auditor was of the opinion the
concentrations of nitrate to be representative of background conditions, based on the following
lines of evidence:

. Concentrations in the vicinity of the site were consistent with those observed across the
Overall Audit Area (data are provided in Table DD of OTEK 2012b);

° Concentrations were consistent with levels expected in groundwater agricultural areas,
and in the NVA (Leonard, 1992); and

. Aside from former agricultural use in the region, there was only one potential point source
of nitrate (i.e. a septic). It was noted that agriculture activities on the site ceased a
number of years ago and, hence were not considered an ongoing potential primary
source of nitrate. The use of the septic was ceased in the 1980s and it was later removed
and successfully validated. Additionally, considering the nature of nitrate, any residual
nitrate in soil (i.e. potential secondary source) from previous activities would have
decreased over time, and hence any potential for a risk would have further diminished.

6.4.3 Copper, nickel, and zinc

OTEK provided a reasonable discussion regarding the concentrations of inorganics in Section
11.2.1 (OTEK, 2012b), concluding that concentrations of copper, nickel, and zinc in
groundwater were naturally occurring. The auditor agreed with this conclusion, based on the
following lines of evidence:

° Concentrations of copper and zinc in soil were low, and were generally below the
adopted investigation levels, with the exception of 13 locations which copper
concentrations exceeded the EiLs and three locations where zinc concentrations
exceeded theElLs (refer to Section 5.2.1). Hence, such concentrations were not expected
to adversely impact on the groundwater, especially in the context of the nature of the soil
and the depth to groundwater as discussed below.

° The site history review did not identify any potential point or diffuse source of nickel or
zinc;
° The primary source of copper (i.e. former timber treatment activities) was removed, and

contaminated soils remediated;

. The nature of natural soils where the abovementioned inorganics concentrations were
observed exceeding ElLs was expected to reduce the mobility of most inorganics (e.g.
low permeability silty clay which is expected to be of high cation exchange capacity
(CEC), generally neutral to alkaline pH within the road base and the soil) and hence
minimise migration from shallow soils to groundwater;

* Agency for Toxic Substances & Disease Registry (ATSDR), Toxicological Profile for Chromium, 6. Potential for Human
Exposure (http://www.atsdr.cdc.gov/ToxProfiles/TP.asp?id=62&tid=17)
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. At the time of completion of this audit, the site surface had areas covered with grass and
trees. A concrete stormwater pipe also remained at the site as described in this report
and shown on Figure 3. The auditor confirmed the site appearance during his final site
inspection on 12 May 2014.

U The conditions of soil and groundwater were not considered to adversely impact off-site
uses.

The auditor is, therefore of the opinion that the site is suitable for Parks and Reserves;
Agricultural; Sensitive use (high density, medium density and single dwelling / low density
residential use, child care centre, pre-school or primary school); Recreation / Open space;
commercial; and Industrial.

In accordance with the Environment Protection Act 1970 and the appropriate policies and
guidelines issued by the EPA, a Statement of Enviroimental Audit has been issued as part of
this report. These conclusions must be read in conjunction with the full audit report, “Melbourne
Water Corporation, Area 4B of Riverwalk Estate, Princes Highway, Werribee, Victoria, May
2014” (Ref: 31/11575/00/222252 — CARMS Reference 41460-4).

DATED: 15 May 2014

SIGNED:

FOUAD A
VIRONMENTAL AUDITOR
(Appointed pursuant to the Environment Protection Act 1970)
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Appendix A - Certificate of Title
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Appendix B - Proposed development plans and
planning scheme information
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Appendix C - Historical reports
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C Appendix D - Phase One Report, Werribee Fields,
Werribee, Victoria (OTEK, 2002)
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Appendix E - Area 4B Environmental Site
Assessment Report (OTEK, 2012a)
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Appendix F — Area 4B Remediation and Validation

Report (OTEK, 2012b)

GHD | Report for Melbourne Water Corporation - Area 4B of Riverwalk Estate, Princes Highway, Werribee, Victoria, 31/11575/00/222252




)

o
.
L




o |
L4 Ll L 4 i

oo MM 1
A N U R U S S S

AN

Appendix G - Letter regarding OTEK liquidation







Appendix H - Groundwater database search
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Appendix | - Auditor's QA/QC review
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Appendix J - [ssue register

J1 —Issues Register for ESA Report (OTEK, 2012a)
J2 — Issues Register for Remediation and Validation Report (OTEK, 2012b)
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Appendix K - Extract of Superseded Remediation
Action Plan (OTEK, 2009)
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Appendix L - Laboratory report for auditor
verification sample — former rubbish pile
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Appendix M - Laboratory report for Hangar 5
validation samples
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