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List of Abbreviations

A list of the common abbreviations used throughout this report is provided below.

ACM Asbestos Containing Material

AHD Australian Height Datum

As Arsenic

Cd Cadmium

Cr Chromium

Cu Copper

CSM Conceptual site model

BTEX Benzene, toluene, ethylbenzene and xylenes
B(a)P Benzo(a)pyrene

DEC NSW Department of Environment and Conservation
DECCW NSW Department of Environment, Climate Change and Water
DQl Data quality indicator

DQOs Data Quality Objectives

DWE NSW Department of Water and Energy
EPA NSW Environment Protection Authority
ha Hectare

Hg Mercury

HIL Health based investigation level

JBS&G JBS&G Australia Pty Ltd

LOR Limit of Reporting

Ni Nickel

OocCP Organochlorine Pesticides

OEH Office of Environment and Heritage
PAHs Polycyclic aromatic hydrocarbons

Pb Lead

PQL Practical Quantitation Limit

QA/QC Quality Assurance/Quality Control

RPD Relative Percentage Difference

SAQP Sampling, Analysis and Quality Plan
TPH Total Petroleum Hydrocarbons

VOC Volatile Organic Compound

Zn Zinc
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1. Introduction and Background

1.1 Background

JBS&G Australia Pty Ltd (JBS&G) was engaged by Maryland Development Company Pty Ltd (the
client, MDC) to conduct Environmental Site Assessments (ESAs) across previously inaccessible areas
(paved roads, building and stockpile footprints) of the Central Precinct Development and associated
Regional Park, located at Ropes Crossing, NSW. The Central Precinct is the third residential
development area that is located within the former ADI St Marys property (‘the property’) (Figure 1).

For the purposes of this report and ESAs, ‘the site’ (i.e. auditable areas) refers to the previously
inaccessible areas (i.e. paved roads, building and stockpile footprints) within the Central Precinct and
the surrounding Central Precinct Development is referred to as the ‘development site’. The site is
legally defined as Part Lot 1037 DP 1149525 (Figure 2).

e Stage 1 and 2 auditable area (comprising paved roads and building footprints) approximately
5.7 hectares (ha). Stage 1 will also include the Jordon Springs connector road which is
approximately 1.2 ha.

e Stage 3 auditable area (comprising paved road) approximately 1000 m?.
e Stage 4 auditable area (comprising paved road and stockpile footprints) approximately 8 ha.

e Stage 5 auditable area (comprising paved roads and building footprints) approximately
5000 m?.

It is understood the site is to be developed together with the surrounding development site for
residential land use including substantial vegetable gardens and poultry and associated Regional
Open Space. It is noted some of the auditable area falls into the regional open space which
surrounds the Central Precinct. All auditable areas within the Central Precinct will be assessed for
suitability for a residential landuse use including substantial vegetable gardens and poultry.

The Central Precinct Development has already been the subject of a number of environmental
investigations as detailed in Section 4 and is covered by the following Site Audit Statements
(Appendix A):

e Site Audit Statement (SAS) CHK001/1 — the surrounding development site signed off as
suitable for residential including substantial vegetable gardens and poultry (Figure 3a);

e SAS CHK001/4 - Site 6 — located within the Regional Park (Figure 3b) signed off as suitable
for residential including substantial vegetable gardens and poultry with some conditions in
relation to metallic debris;

e SAS CHK001/5 - Site 23 — located within the Regional Park (Figure 3b) signed off as suitable
for residential including substantial vegetable gardens and poultry with some conditions in
relation to metallic debris;

e SAR CHK001/6 — existing buildings, paved areas and stockpile footprints (Figure 3b) signed
off as suitable for continued commercial/industrial use; and

e SAR CHK001/7 — concrete stockpile (Figure 3b). Signed off as suitable for continued use as a
concrete stockpile only.

Based on CHK001/1 the current development site (i.e. land surrounding the previously inaccessible
sealed roads, building and stockpile footprints) is considered suitable for the proposed land use and
therefore no further investigations are proposed.

Both Site 6 (CHK001/4) and Site 23 (CHK001/5) (Figure 3a and 3b) are located within the Regional
Open Space which surrounds the Central Precinct. The respective SASs (Appendix A) have conditions

©JBS&G 433352/57348 —Rev 4 7
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in relation to metallic debris management during and at the completion of any earthworks. Given
both sites are wholly located within the Regional Open Space and no earthworks are planned, no
additional metallic debris investigation will be conducted and the SASs CHK001/4 and 5 are
considered suitable for the continued use as open space. However, prior to Site 6 and 23 being
handed over to National Parks and Wildlife Service a new ongoing contamination management plan
will need to be prepared and reviewed by the Site Auditor.

Both CHKO01/6 and CHK001/7 refers to the site and both have conditions which has triggered the
requirement for the ESAs and remediation/management works. These conditions are discussed in
Section 4.

The former validation sectors completed by ADI Limited Pty Limited which currently fall within the
development site boundary are as follows and displayed on Figure 3a:

e North Western Sector;
e Central Sector West; and
e Southern Sector West.

As MDC require a Sampling Analysis and Quality Plan for inclusion in the Development Application
they have requested JBS&G prepare this document.

Furthermore, the Central Precinct is to be divided into stages as displayed on Figure 2. Investigation
works will be completed based on development activities within the development site and will be
reported under each stage. Figure 4a — 4f displays the auditable site within each development stage.

The proposed investigation was developed in accordance with guidelines made or approved by the
NSW Environment Protection Authority (EPA) and relevant Australian Standards.

1.2 Objectives

The objective of the investigation is to characterise potential contamination at the site, and to draw
conclusions regarding the suitability of the site for the proposed use, or make recommendations to
enable such conclusions.

13 Scope of Work

The agreed scope of work comprised:
e Review of previous Environmental Investigation and Site Audit Reports;
e Review of historical aerial photographs since 1947;
e Site inspection; and

e Preparation of a Sampling, Analysis and Quality Plan in general accordance with guidelines
made or approved by the NSW Environment and Protection Authority (EPA).

©JBS&G 433352/57348 —Rev 4 8
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2. Site Condition & Surrounding Environment

2.1 Site Identification

The location of the Central Precinct is shown in Figure 1, and the stages and site is shown in Figures
4a - 4f. The stage and site details are summarised in Table 2.1.

Table 2.1 Summary Site Details
Lot Number All Stages and sites - Part Lot 1037 DP 1149525 Figure 2.

Street Address All Stages and sites - Central Precinct, Ropes Crossing, NSW (See Figure 2).

The area of the auditable site in each stage is as follows:
Stage 1 and 2 — 5.7 ha subject to audit

Stage 3 — 0.1 ha subject to audit

Stage 4 — 8 ha subject to audit

Stage 5 — 0.5 ha subject to audit

Site Area

Local Government Authority Penrith City Council

33.7325E

150.750 N

Current Land-use Open space with some commercial/industrial buildings
Proposed Land-use Residential with substantial vegetable gardens and poultry

Geographic Coordinates (MGA 56)

2.2 Site Description
2.2.1 Preliminary Site Inspection

A preliminary site inspection was completed on 11 March 2014 by JBS&G trained and experienced
field scientists. At the time of the inspection, the buildings/warehouses and associated hard stands,
road pavements and stockpiles were all still in place as shown on Figure 2.

Buildings and Warehouses and Associated Concrete Hardstand

A number of building structures, including 2 large warehouses and a number of smaller guard huts,
storage sheds, weigh bridges and site offices, were located across the development site. Due to the
presence of these structures and associated concrete hardstands, these areas of the development
site have not been previously investigated as shown on Figure 2.

Paved Roadways

Roadways across the development site comprised a combination of bitumen paved and unsealed
gravel as detailed on Figure 2.

Stockpiles

A number of stockpiles (SP30, SP31, SP32, SP33, SP34, SP35, SP36, SP37 and SP50) were located in

the northern portion of the development site. The stockpiles were observed to be quite overgrown
with grass and weeds. The stockpiled material was observed to comprise a combination of soil and
asphalt, concrete and brick as shown on Figure 5.

2.2.2 Detailed Site Inspection

A detailed site inspection and an interview with the development site caretaker (Kevin Sancroft) was
undertaken on 9 February 2015 by trained and experienced field scientists.

At the time of the inspection, the development site area was fenced and the majority of the site was
unsealed with the exception of the paved roads and the paved areas within the W building series
compound, which was still in use. All structures of the X series were demolished and the concrete
slabs had been removed. The former building footprint areas comprised of unpaved surfaces with
stockpiles of fill/demo waste materials. A photographic log with site observations is provided in
Appendix B.

©JBS&G 433352/57348 —Rev 4 9
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X Building Series

At the time of the detailed site inspection, the X series warehouses and associated buildings had
already been demolished however a number of photographs taken at the time of the hazmat
inspection are provided as photographs 49-54 in Appendix B. A full description of the buildings is
provided in the Hazardous Materials Survey Report (JBS&G 2014%).

Based on information provided by the site caretaker, the X1 warehouse was historically used as a
bulk store for ammunition. Subsequently it was leased by ACI Glass for storage of glass bottles after
which it was used as a storage warehouse for Christmas decorations. Prior to its demolition, the
warehouse was used as a storage space by Lend Lease Engineering (formerly Baulderstone).

X2 warehouse was similarly constructed as a bulk store for ammunition and subsequently rented by
ACI Glass for storage of glass bottles after which it was used as plywood storage for some time. Prior
to its demolition it was also used as storage space by Lend Lease Engineering (formerly
Baulderstone).

Prior to their demolition, the rest of the structures in the X series compound were used as the
following.

e X2 (north) was used as an office attached to the larger warehouses;
e X2 (south) was a portable office building for X2 warehouse;

e X3 and X4 were used as a kitchen and a toilet block respectively;

e X9 was an empty storage shed;

e X6 was used as office space and

e X5 was a gatehouse associated with a weighbridge.

A concrete drainage structure was also recently identified to the southwest of X1 (Photograph 4, 5
and 6, Appendix B).

Stormwater in the area of the X series warehouses is anticipated to infiltrate at a rate reflective of
the permeability of the surface soils and excess precipitation will migrate laterally across the ground
surface to the east into the South Creek.

W Building Series

The W building series comprised a group of permanent and portable buildings currently used for
storage and sterilisation of the on-site kangaroo population.

W01 (south) was a tall structure with steel frame and platforms on two levels with the first level
housing a measuring device.

W01 (north) was a steel frame structure with a large deck on top.
One small portable storage shed was remaining from the cluster of small W01 buildings.
W02 (north) was a 3 storey structure once used as a radar room.

W02 (south) was a 2 storey structure with a deck on top that was also used as a radar room. The
structure was made of concrete and galvanized steel with the room on lower level being used to
store hay bales for recovering kangaroos. Steel steps and a ladder provided access to the rooftop
deck. Suspected small ACM fragments were observed on the ground surface adjacent to the building
(Photograph 9, Appendix B).

Y Hazardous Materials Survey Report, Ropes Crossing Central Precinct, Ropes Crossing, Maryland Development
Company Pty Ltd, JBS&G, April 2014 (JBS&G 2014).

©JBS&G 433352/57348 —Rev 4 10
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W04 compound consisted of three portable structures which had been relocated adjacent to W01
cluster at the time of the inspection. One of these structures was being used as a recovery centre for
kangaroos after sterilisation.

WO0S5 area comprised the timber radar loop with steel cables (numbered as W04 on structure).
Suspected highly weathered ACM fragments were observed on the paved area beside the radar loop
(Photograph 14, Appendix B).

At the time of the site inspection, both structures numbered W09 had been demolished and only the
slabs remained.

W10 was an empty garage space that was re-covered to replace ACM cladding.

The toilet adjacent to W10 was made of ACM cladding that was damaged and suspected ACM
fragments were observed on ground surface (Photograph 18, Appendix B).

W11 was a large colour-bond steel warehouse which was on a slightly elevated surface with
surrounding land sloping toward the east. The left portion housed Kangaroo Management Offices
while the middle portion was used as a car storage/park. The right portion was being used as
storage/workshop space. A 500 Litre diesel storage tank with no bund was identified and some
staining on the ground surface was observed (Photograph 21, Appendix B).

A caravan and portable building was located adjacent to the warehouse and another portable
building was located opposite the warehouse all of which were not identified on plans provided.

Stormwater in the area of the W series buildings is anticipated to infiltrate at a rate reflective of the
permeability of the surface soils and excess precipitation will migrate laterally across the ground
surface to the east into the South Creek.

Paved Roadways

The Stage 1 road running along the northern boundary of Stage 1 was bitumen paved with no
curbing. The road was generally level with surrounding area with some cut undertaken (Photograph
30, Appendix B). Stage 1 road continues onto the Jordon Springs connector road which was bitumen
paved and was generally level with the surrounding area (Photograph 31, Appendix B). A temporary
sewer pump storage station was located at the end of the Jordon Springs connector road
(Photograph 31, Appendix B).

A large stockpile of material resulting from sewer pipe installation works along Stage 1 road was
observed adjacent to X2 area (Photograph 28, Appendix B).

Bitumen paved road across Stage 3 gave access to the site offices that are part of X series building
demolition area. The road was generally level with the surrounding area (Photograph 33, Appendix
A).

Two paved roads existed in the western portion of Stage 4. The roads were bitumen paved with no
curbing and were generally level with the surrounding area (Photographs 34-38, Appendix A). A
small paved area was observed to the northeast of the first intersection, which contained an
enclosure for holding kangaroos before sterilisation.

Stockpiles

Most of the stockpiles located in the northern portion of site were noted to be overgrown with
vegetation. The following observations were made.

e Stockpile 39 consisted of large concrete sections and corroded steel reinforcement
(Photograph 39, Appendix A);

e Stockpile 34 consisted of large concrete fragments and steel reinforcement (Photograph 40
and 41, Appendix A);

©JBS&G 433352/57348 —Rev 4 11
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e Stockpile 36 consisted mostly of brick (Photograph 42, Appendix A);
e Stockpile 50 consisted of concrete and steel reinforcement(Photograph 43, Appendix A);

e Stockpile 37 consisted of road base and was overgrown with grass and minor trees
(Photograph 44, Appendix A);

e Stockpile 32 and 31 consisted of road base and were overgrown with vegetation
(Photograph 45 and 46, Appendix A); and

e Stockpile 30 comprised of soil and was overgrown with grass with characteristic green colour
(Photograph 47 and 48, Appendix A).

2.3 Surrounding Land use

The surrounding landuse described below is summary from Kidd 1999 for the Central Precinct
development site:

e North — Regional Parklands.
e East—The Ropes Crossing housing development.
e South — Regional Parklands with St Marys residential development area further south.
e West—The Jordan Springs residential development.
24 Topography and Hydrology

As reported in ADI (1996a2) the former ADI St Marys property (Figure 1) topographic relief is
undulating to slightly hilly and ranges from RL 60m in the western and eastern sectors to RL 12m in
the centre where South Creek and Ropes Creek flow northward. The creeks converge just north of
Central Precinct and drain into the Hawkesbury River some 13km away. The alluvial floodplain of the
combined creek system is approximately 1km in width.

Central Precinct is located on the plains to the east of the Nepean River. It has a flat to undulating
surface that ranges from 20m to 30m above sea level. The highest points correspond to hills on the
western side. South and Ropes Creeks are the two main waterways which flow north and have their
confluence just north of the former ADI St Marys property boundary. Several open drainage
channels drain the west of the property and flow into one channel which joins South Creek. Similarly
two drainage channels drain the east of the property and flow into Ropes Creek. A majority of the
catchment flows to South Creek. Both South Creek and Ropes Creek have sizeable catchments
outside the Property area. Within the centre of the former ADI St Marys property, South Creek
possesses a floodplain. The geology of the eastern and western sectors consists of the Bringelly
Shale Unit, which is usually a sandstone and dark grey shale unit that is part of the Liverpool sub-
group and the Wianamatta Group of the Triassic epoch.

This is overlain by weathered shale and the Luddenham soils which are a clayey loam, which in are as
contains manganese bands and ironstone fragments. The central portion of the site consists of
fluvial soil types which are termed South Creek and Berkshire Park.

ADI (ADI 1996b3) reported South Creek and Ropes Creek are the two main waterways that flow
northwards through the ADI St Marys Property and have their confluence just to the north of the
former St Marys Property boundary. South Creek drains a very large catchment in western Sydney,
originating at Narellan, over 30 km to the south. The catchment is a long narrow strip up to 8 km
wide with an approximate area of 18,000 ha. The catchment includes residential, agricultural and

2 ADI St Marys Property Historical Report, ADI Limited, 1996 (ADI 1996a)
3 Volume 1 Validation Report for the Central Sector West of the ADI St Marys Facility, ADI Limited, 1996 (ADI
1996b)
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industrial areas. The creek flows northwards from the development site through mainly agricultural
areas before meeting the Hawkesbury River at Windsor, 12 km to the north.

ADI (ADI 1996b) reported Ropes Creek drains a smaller catchment, originating at Cecil Park, 12 km to
the south-west. This catchment is also a long narrow strip up to 4 km wide and with an approximate
area of 2400 ha. The catchment also includes residential, agricultural and industrial areas. Part of the
creek has been diverted along a concrete drainage channel for about 2 km through the former St
Marys Property before flowing into South Creek at its new confluence just to the north of the former
St Marys Property boundary.

The St Marys Sewage Treatment Plant (STP) is located south east of the Central Precinct boundary.
ADI (1996b) reported effluent from the STP receives tertiary treatment before being discharged into
the old Ropes Creek flow channel. This then flows into South Creek at its old confluence in the
middle of the former St Marys Property.

ADI (1996b) reported three surface water sampling locations were located within the former central
sector west, SW4, SW5 and SW6. Only one location (SW4) is located downgradient of the current
development site and was located downstream of the confluences with the stormwater channels
from the industrial and residential areas to the south of the former Central Sector West.

Results for SW4 as reported by ADI (1996b) indicated water was generally neutral, fresh and under
oxidising conditions and no organic compounds such as phenols, explosives, BTEX, TPHs, VHCs or
OCPs were detected in the Ropes Creek inflow.

2.5 Geology

Review of the regional geological map (DMR 1997) indicated the Central Precinct lies within Tertiary
Londonderry Clay. The Londonderry Clay is characterised by clay, patches of ferruginized,
consolidated sand.

Review of the regional soil map (DLWC 1972) indicated that Central Precinct lies within the Berkshire
Park soil landscape group.

The typical Berkshire landscape is characterised by weakly pedal orange heavy clays and clayey
sands, often mottled with inclusions of ironstone nodules. Large silcrete boulders (up to 20cm) occur
in sand/clay matrix. Yellow podzolic soils where drainage conditions are poor, red podzolic soils and
chocolate soils on flats and in small drainage lines. Kransnozems are present in unstructured plastic
clays and in drainage lines or a crest.

Limitations of the Berkshire landscape group are very high wind erosion hazard if cleared. Gully,
sheet and rill erosion on dissected areas. Waterlogging, impermeable subsoils, low fertility hazard.

This area is largely Quaternary age alluvium beds that consist of gravelly sand, sand, clayey sand silty
clay, from 1 to 8m in depth. In the northeast, the soil type is the Berkshire Park soil, while the
eastern area is the Blacktown soil type — both of these overlie the Bringelly Shale Unit. Noted in the
western region were a number of paleochannels of unknown origin.

As reported in ADI (1996a) the former ADI St Marys Property is underlain by shales of Bringelly Shale
Unit part of the Liverpool Sub-group and Wianamatta Group of the Triassic epoch. These are overlain
by alluvium of Quaternary age. The Bringelly Shale unit consisting mainly of grey hard shales within
intervening siltstone forms the bedrock. The top of the shale, up to 5m thick, is highly weathered
and very friable in nature. The Quaternary Alluvium comprises predominately buff coloured silt,
silty/sandy clays which is often lateritic in nature and mottled with yellow/red ochres and iron
nodules. Quaternary Alluvium was deposited mainly in the central lowlands along the flood plains of
South Creek and Ropes Creek. Thickness of the alluvium within the development site is likely to
range in thickness from approximately 6m to 10m as these are the central lowlands.
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2.6 Hydrogeology

A review of information obtained from the Natural Resource Atlas database (DECCW 2012%)
indicated there are three registered groundwater monitoring wells located to the south east of the
Central Precinct with no feature information available for any of the three wells. No registered
groundwater wells fall within the development site.

As reported in ADI (1996a) groundwater was observed at the former ADI St Marys property in an
upper unconfined aquifer and a lower regional semi-confined aquifer. The quaternary alluvium and
highly weather shale occurring at depths ranging from 2 to 10m below ground surface forms the
shallow upper aquifer. The depth to the water table ranges from 2 to 7m below ground surface
depending upon the surface topography. The watertable occurs in the sandy to silty clay above the
weathered shale and/or shale bed rock. The groundwater flow pattern on a regional scale follows
the general topography of the area, however, variation in the flow direction can occur locally based
on the ground slope. On a broad scale the groundwater flows across the eastern and western
sectors in towards the central lowlands of the former ADI St Marys Property and then northwards.

ADI (1996a) reported the lower aquifer is comprised of fractured shales at the depth ranging 5 to
30m below ground level. The shale bed rock forms a valley type structure across the former ADI St
Marys property and the groundwater flow pattern is governed by this structure. The hydraulic
conductivity of the lower aquifer varies greatly depending upon the interception of fracture zones.

Additionally, ADI (1996a) reported the groundwater in the shallow upper aquifer is fresh to brackish
as well as saline (electrical conductivity (EC) 300 to 40 000uS/cm). The groundwater from lower
fractured shale aquifer is mainly saline (EC 6000 to 30 000 uS/cm). The groundwater pH ranges from
4.5 to 7 indicating slightly acidic conditions for both aquifers however at each sample point the
shallow groundwater is consistently more acidic than deep groundwater. The dissolved oxygen
concentrations are variable but generally less than 6mg/L indicating slightly reducing conditions in
both aquifers.

Furthermore, ADI (1996a) reported the general groundwater from both aquifers has high total
dissolved solids (TDS 150 to 20 000mg/L), slightly acidic pH and low dissolved oxygen concentration
which makes it impractical for any domestic, agricultural or industrial use.

As detailed in the Stage 2 Decontamination Audit Report (Kidd 1999°), groundwater investigations
were carried out from 1991, by Mackie Martin & Associates, who constructed and monitored 64
groundwater wells (later expanded to 154 by ADI) over the entire Property. The study identified two
aquifers - one upper unconfined and one lower semi-confined. They proposed the lower, regional
aquifer was in the fractured shale with the groundwater flow patterns reflecting the surface
topography. The study surmised the upper, unconfined aquifer was composed of Quaternary
alluvium and highly weathered shale at a depth of 2m to 10 m. Testing indicated the local
permeability of the fractured shale aquifer is variable depending on the degree of fracturing but the
average permeability was low (less than 1x10°® m/sec). The permeability of the unconfined alluvial
aquifer was also low due to the high clay and silt content of the alluvium.

The water table was typically 1.5 to 7m below the ground surface in the alluvium and from 3 to 30 in
in the shale. On a regional scale, the groundwater flow pattern followed the surface water drainage
patterns - the general flow was from the east and west towards the central lowlands and then
northwards. The groundwater movement was slow to very slow due to the low permeability and the
gentle hydraulic gradients.

4NSW National Resource Atlas, http://nratlas.nsw.gov.au/wmc/custom/homepage/index.html, Department of
Environment and Climate Change, accessed 6 April 2014 (DECCW 2014)

5 Stage 2 Decontamination Audit of ADI St Marys, Munitions Factory, Department of Urban Affairs and Planning,
Christopher H Kidd, HLA-Envirosciences Pty Ltd, June 1999 (Kidd 1999)
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During the validation works undertaken by ADI (1996b) within the Central Sector West it was
reported six monitoring wells (SM30, SM76, SM77, SM78, SM79, SM109 and SM110) were installed
within the portion which currently forms part of the development site.

ADI (1996b) reported wells SM30, SM76 and SM110 are all shallow wells. The depth to water table
measured in March 1996 ranged from 2.13m bgl (SM76) to 3.48m bgl (SM110). The water table
elevation ranged from 15.05m AHD (SM110) to 15.41m AHD (SM76). Additionally, ADI (1996b)
reported the depth to piezometric surface at well SM77 in March 1996 was 2.02m bgl,
corresponding to 15.63m AHD. The groundwater in the lower fractured shale aquifer thus has higher
head than the shallow aquifer and there is an overall upward movement of groundwater from the
deeper aquifer to the shallow aquifer. Periodic water level monitoring at these wells did not show
any significant changes in the water levels except for minor seasonal fluctuations (Appendix C).

Furthermore, ADI (1996b) reported the hydraulic conductivity of the upper aquifer was very low,
ranging from 0.008 to 0.015 m/day. The hydraulic gradient in the upper shallow aquifer was also
very low. Low hydraulic conductivity and low gradient combined with low effective porosity suggest
extremely slow groundwater movement in both the horizontal and vertical directions.

ADI (1996b) reported sampling and analysing samples from these wells over a number of rounds.
Samples were analysed for a range of inorganics and organics and demonstrated the groundwater
had not been impacted by previous site activities.

During the validation works undertaken by ADI (Kidd 1999) within the Southern Sector West a total
of 33 shallow and 10 deep groundwater monitoring bores were installed within the Sector. These
bores were positioned based on topography and drainage, and were generally placed downgradient
of areas where past activities impacted the soil (ie. where soil remediation was undertaken)
(Appendix C).

2.7 Acid Sulphate Soils

Review of the Natural Resource Atlas (DNR website®) indicated that there no known occurrence of
acid sulfate soils in the vicinity of the site.

6 Department of Natural Resources Atlas, www.nratlas.nsw.go.au accessed 7 April 2014
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3. Site History

3.1 Summary Site History
The following is a summary of the former ADI St Marys property history as detailed in Kidd 1999.

Prior to WW?2, the land consisted of farmland and natural bushland. The property was acquired by
the Commonwealth Government in 1941, and in 1942 established an explosives factory for ordnance
and ammunition filling, testing and related procedures. The entire property was known as the St
Marys Munitions Filling Factory (MFF). In 1989, ownership was transferred to ADI Limited, and
production officially ceased manufacturing on March 17th 1994, as part of a rationalisation process.

The ADI Munitions facility which covered an area of 1535 ha was established in 1942 and was part of
a larger parcel of farmland resumed in 1941 by the Commonwealth for establishment of
ammunitions factory to support the war effort (World War Il). From 1955-57, a hew munitions
factory was constructed and a substantial part of the original factory was leased to private industry
and became the present Dunheved Industrial Estate.

The St Marys Munitions factory was primarily a filling, or load and pack type, operation where
explosives and propellant manufactured elsewhere, were loaded into shells, bomb and rocket
casings and stored in magazines awaiting deployment. Small amounts of some initiator explosives
for detonators and fuses were manufactured on the property because they were too sensitive to
travel. Some test firing of detonators, fuses and smaller occurred at designated areas as part of the
manufacturing quality assurance program. All larger munitions were test fired at Army ranges
elsewhere.

The manufacturing, storage and handling of explosives and munitions at St Marys were carried out
under strict safety and stock control procedures, and the area was a high security workplace. Off-
specification or unserviceable munitions were destroyed by boiling out the explosive and propellant,
recycling the scrap metal and burning the explosive and propellant in designated burning grounds.
The residue ash was buried in on-site landfills along with general waste from the facility. It is
understood a considerable surplus or unserviceable ordnance was brought to the site for disposal
and demilitarisation after World War Il (1946-1955).

The property had its own landfills for disposal of solid waste. Effluent from the various
manufacturing operations was passed through settling ponds, referred to as labyrinths, to collect
any residual explosives that might be present, before discharge to the sewer. Where necessary the
wastewater was neutralised prior to discharge. The labyrinths were cleaned out periodically and the
explosive material was taken to a burning ground for destruction.

In one location in the north eastern part of the property the wastewater was sprayed into earth
lined evaporation ponds. In its review of the site history, ADI reports that several labyrinths
occasionally overflowed into local watercourses, which led to complaints of "red water" (TNT
residues). In 1980, an article in the media prompted an Inquiry into environmental and health issues
including water quality issues in Ropes Creek. This led to various improvements in dust and effluent
control. The reports detail the varying uses of the different regions of the sectors during the period
of armaments production. Facilities and associated activities included hundreds of buildings for the
assembly, production and storage of bombs (5001b, 10001b and 20001b), Quality Evaluation
Laboratory (QEL), sampling laboratories, offices, ballistics testing tunnel, open-air pistol and rifle
shooting range, workshops and boiler house, detonator and explosives testing, chemical storage,
waste burning areas, waste trenches and tips, explosives trials areas, settling ponds for waste water,
water evaporation ponds, underground fuel tanks, a water tower, amenities buildings, CSIRO yards
for sheep dipping and storage of agricultural chemicals, borrow pits, farmlands, are as of natural
bush land, and floodplains around the two creeks.
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ADI conducted site contamination investigations, which incorporated metallic debris and ordnance
searches and remediation, in the early 1990's and developed and conducted remediation
programmes to allow future development of the site for residential and other development such as
public open space. The various sectors were subject to contamination investigation, remediation and
validation over the period from September 1990 to October 1996.

The former sectors which currently fall within the development site boundary are displayed on
Figure 3a:

e North Western Sector;

e Central Sector West; and

e Southern Sector West.
3.1.1 North Western Sector

Only a small portion of the former North Western Sector falls within the Central Precinct. The
portion which falls within the Central Precinct would have previously contained a small section of
the former Site 5 (ADI 1995) (Figure 3a).

As reported by ADI (1995) Site 5 was located in the southern portion of the Sector, with an area of
121 ha (Appendix C). Previously known as Bomb Filling. This site consisted of a production area
which was commissioned in 1957 and used intermittently until early 1991. Site 5 contained 39 single
or double storey buildings and connecting bitumen roads. Open grass areas and extensive bushlands
surrounded these buildings. Of the 39 buildings, 10 were used as production areas and 29 for
general storage. Some of the production buildings were surrounded by earth mounds to roof height.
The mounds were built to dissipate any shock from accidental detonation of the contents housed
within the building. Some production buildings also housed special settling tanks to collect
contaminated process waste water.

The Proof Test Range (B56 and B57) were part of the Bomb Filling section constructed in 1978-1980
it comprised a storage building, control building and a 250 m long above ground tunnel to testing
cannon ammunition (Appendix C).

Former Site 5 was reported as suitable for residential with substantial vegetable garden and poultry
under site audit statement CHK001/1.

Since the completion of the ADI report (ADI 1995), the National Environment Protection (Assessment
of Site Contamination) Measure has been updated (NEPC 2013). A comparison of historical data
against the updated NEPC 2013 has therefore been undertaken to determine if there are any
additional exceedances of the site criteria (Appendix C).

It is noted that the criteria for nickel, benzene, Aldrin+dieldrin, heptachlor, phenols and TPH C¢-Cy
and Ci0 —Cyo have all been decreased (NEPC 2013). Based on a preliminary review of historical data,
there were no additional exceedances of the newly adopted NEPC 2013 soil criteria identified.

For TPH Ce-Co and Ci0-Cag, it is noted that the concentrations previously reported are only used for
screening purposes as the F1 and F2 chain lengths detailed in NEPC 2013 are not directly
comparable. It is noted that neither Site 5 nor the current site area are known to have contained
above or below ground storage tanks (ASTs or ASTs) and therefore the potential presence of TPH
contamination is considered to be low.

On review of the historical groundwater data from North Western Sector (ADI 1995), concentrations
of COPC were all either within the adopted site criteria or below the laboratory limit of reporting
(LOR). The LORs achieved in the 1995 report for OCPs were however higher than the current

7 Volume 1 Validation Report for the North Western Sector of the ADI St Marys Facility, ADI Limited, 1995 (ADI
1995)
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groundwater criteria. Based on the site history review however, it is known that OCPs were not
manufactured at the Central Precinct development site. There still exists the potential that OCPs
may have been sprayed under buildings prior to construction, however it is considered that this will
be identified during the current site investigation works and the potential for groundwater impact
from this type of activity is low.

3.1.2 Central Sector West

Approximately 50% of the former Central Sector West (western portion) falls within the Central
Precinct boundary. The portion which falls within the development site would have previously
contained the former Site 9, 24A, 24B and Building B45 (ADI 1996b) (Figure 3a).

As reported by ADI (1996b) Site 9 was approximately 1.552 ha, and was located west of South Creek.
Site 9 was known as the Loud Proof Range, was used for the detonation of explosive devices such as
grenades and smoke canisters. The explosive devices were detonated on the ground surface, and
were usually surrounded by a square wood lined shield. This shield was used to collect information
on the pattern of metal debris from the exploded devices. The detonation activities were conducted
to test batches of explosive devices which were under development. Detonation activities ceased at
Site 9 in 1991 (Appendix C).

As reported by ADI (1996b) Site 24A was located to the east of Building B45. It was a low lying area
that collected rain water run-off from the former Site 5 (Section 3.1.1) (Appendix C).

As reported by ADI (1996b) Site 24B was 0.939 ha and comprised the CSIRO yards and shearing shed
which were used for the storage of agricultural chemicals, and maintenance of sheep (Appendix C).

As reported by ADI (1996b) Building B45 was identified in the initial investigation as part of Site 5
into the North Western Sector (Section 3.1.1). It was subsequently excised from Site 5 for inclusion
in this Sector as the treatment plant was still in operation during the other remediation activities of
the property. Building B45 was a structure which housed steam generation equipment to boil out
explosive compounds from obsolete high energy projectiles. Building B45 was surrounded by a roof
height earth wall mound. It also had a concrete labyrinth which was in use prior to 1986. The
labyrinth collected the waste water steam (Appendix C).

Site 24K, tipsites 23- 25 and former farmland (Figure 3a) (Appendix C) located within the Central
Sector West not within the development site but adjacent the eastern boundary were used for the
following:

e Site 24K — used for the disposal of sheep and kangaroo carcasses. General rubbish was also
tipped.

e Tipsites 23-25 — approximate dimensions were 6 m x 6 m x 0.2 m waste comprised glass,
scrap metal and plastic.

e Former farmland — used for farming and sheep grazing activities. The area was investigated
prior to the stockpiling of Stockpile 30 (biosolids).

Former Site 9, Site 24A, Site 24B and Building B45 were reported as suitable for residential with
substantial vegetable garden and poultry under site audit statement CHKO01/1. Along with the
adjacent Sites 24K, tipsites 23-25 and former farmland (Appendix C).

Since the completion of the ADI report (ADI 1996b), the National Environment Protection
(Assessment of Site Contamination) Measure has been updated (NEPC 2013). A comparison of
historical data against the updated NEPC 2013 has therefore been undertaken to determine if there
are any additional exceedances of the site criteria (Appendix C).

As previously noted, the criteria for nickel, benzene, Aldrin+dieldrin, heptachlor, phenols and TPH
Cs-Co and Cyp —Cyp have all been decreased (NEPC 2013). Based on a preliminary review of historical
data, there were no additional exceedances of the newly adopted NEPC 2013 soil criteria identified.
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For TPH Ce-Co and Ci0-Cag, it is noted that the concentrations previously reported are only used for
screening purposes as the F1 and F2 chain lengths detailed in NEPC 2013 are not directly
comparable. It is noted that neither the Central Sector West nor the current site area are known to
have contained above or below ground storage tanks (ASTs or ASTs) and therefore the potential
presence of TPH contamination is considered to be low.

On review of the historical groundwater data from Central Sector West (ADI 1996b), concentrations
of COPC were all either within the adopted site criteria or below the laboratory limit of reporting
(LOR). The LORs achieved in the 1996 report for OCPs and PAHs were however higher than the
current groundwater criteria. Based on the site history review however, it is known that OCPs were
not manufactured at the Central Precinct development site. There still exists the potential that OCPs
may have been sprayed under buildings prior to construction, however it is considered that this will
be identified during the current site investigation works, together with and potential PAH impact not
previously identified, and the potential for groundwater impact from these types of contaminants is
low.

3.1.3 Southern Sector West

Approximately 50% of the central portion of the former Southern Sector West is located within the
Central Precinct. At the time of reporting the ADI Validation Report was not available for review. The
following information was obtained from the site audit report prepared by Kidd (1999) and ADI
(1996a).

Kidd (1999) reported historically, the sector had a variety of uses including ammunition testing,
landfills and covered waste trenches, CSIRO yards used for sheepdipping and storage of agricultural
chemicals, buildings used for the storage of chemicals, and an area formerly containing 4
underground fuel storage tanks. ADI nominated 15 sites that were targeted for site investigation
purposes. The portion of the former southern sector west which falls within or proximal to the
Central Precinct would have previously contained Site 3 and 4A-D (Figure 3a) (Appendix C).

As reported by ADI (1996a) Site 3, located adjacent the current Jordon Springs Connector Road, was
approximately 2 ha and contained 10 single storey igloo type Nissen huts of galvanised iron with
concrete floors. It was a fenced, cleared area, with patchy grass cover, divided by a small gravel
internal road. The site was surrounded by light natural bush and small trees. There was no
documented or visual evidence of any buried waste or fill. The processes conducted in this area
included delivery and temporary storage of chemicals in sealed containers. Chemicals were then
despatched to process areas as required. A range of chemicals cleaning agents, sulphuric acids, lead
acetate, sodium sulphate, nitric acid, hydrochloric acid, potassium hydroxide, potassium chlorate
and accelerator.

As reported by ADI (1996a) Site 4 was approximately 28 ha and was sub-divided into four separate
sub-sites - 4A, 4B, 4C and 4D. The site was divided by an access road and cleared fire track with 4A
and 4B on the south east side and 4C and 4D on the north-west side. There were several
documented or known disposal locations within the site. There were no underground storage tanks
on the site. Discharges to land included solid waste buried in a series of trenches and air emissions
from burning activities.

Site 4A was a small fenced area containing nine, filled and covered waste trenches. The dimensions
varied, but they were generally 10m x 2m x 1m. The trenches were used for disposal of solid waste.
The waste included empty drums, asbestos lagging, pipes, wooden pallets, building rubble, fibro
cement, paint scrapings, paint thinner, tins sealed drums containing paint scrapings and ammunition
boxes (ADI 1996a) (Appendix C).

Site 4B was originally a soil borrow area which was subsequently used for open air burning of
explosives. A drainage channel was cut down the middle of the area to permit run-off. The area was
used for open air trial and burning of explosives and for the shallow burial of empty ammunition
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boxes after its initial use as a barren site for clean fill. The majority of the activities were conducted
in the 1960's. Activities included the testing of 3.5 inch rockets and burning of shields in explosions.
In the 1970's CIG performed tests on gas bottles in fires (Appendix C).

Site 4C was approximately 0.2 ha and consisted of two waste water settling ponds used for waste
water disposal from explosive processing. Waste water which collected in labyrinths was periodically
collected and placed in the ponds. This practise ceased in the late 1980's but the ponds still
contained some water which was mainly rain water and run-off from the surrounding areas
(Appendix C).

Site 4D was largely open forest with a slope of 3%. Under the tree canopy, the ground cover is
scattered leaf litter and tussock grass. Site 4D was a test site for the open air detonation of grenades
(Appendix C).

Site 11 is located to the east of the W series buildings and was formerly a soil and gravel quarry area
and a tip site for rubble and general factory waste (Appendix C).

Former Site 3, 4A, 4B, 4C and 4D and Site 11 were reported as suitable for residential with
substantial vegetable garden and poultry under site audit statement CHKO01/1 and the approximate
location of each is shown on Figure 3A.

Soil validation and groundwater results summary is pending as still attempting to locate report. This
information can be provided in a letter or revised SAQP.

3.2 Aerial Photographs

Aerial photographs have been reviewed from 1947, 1955, 1965, 1975, 1982, 1991, 2002, 2005, 2006,
2007, 2009, 2011, 2012, 2013 and 2014 from the Department of Lands and the Nearmap database
(NearMap 20158). Copies of the aerial photographs are included in Appendix D.

Relevant information from the aerial photograph review is summarised below.

e 1947:The development site is mostly vacant farmland with just a road running through the
centre of the site where the current Jordan Springs connector road is located. There are
some trees however the majority of the site is grassed. The eastern portion of the
development site contains a grid of small tracks. The adjacent site areas, currently known as
Ropes Crossing to the east and Jordan Springs to the west, both contain a network of
roadways with a number of buildings also visible at the Ropes Crossing area. The current
location of stockpiles appears to be in the vicinity of a former farmhouse and farming
activities.

e 1955: Construction of the X Series warehouses appears to be underway. Large cleared areas
have appeared to the east of the development site encroaching onto the precinct, this is
inferred to be the road and radar range construction (W series buildings). The remaining
development site area and surrounds appears similar to the previous aerial photograph.

e 1965: The two large X series warehouses and associated smaller buildings are all visible in
the southern portion of the development site. A number of additional internal roads are also
visible across the development site. A number of buildings have been constructed to the
west of the development site (currently Jordan springs) with a small number in the north
western portion of the development site, inferred to be the Bomb Filling section (Site 5). A
large cleared area is visible in the south western portion of the development site (Site 4a-d)
with associated internal tracks. Clearing has occurred in the area of the current W series
buildings. The large cleared area visible to the east of the site in the previous aerial
photograph is no longer visible with just the current internal road traversing this area. What
appears to be a drainage line traversing the development site is evident from the X series

8 Near Map Database, http://www.nearmap.com/, accessed 7 January 2015 (NearMap 2015).

©JBS&G 433352/57348 —Rev 4 20



$rJBSsG

buildings to South Creek. Additionally Site 3 is evident south of the Jordon Springs connector
road. Furthermore three runoff areas seem visible from the Site 4 area which appears to be
under construction. There also appears to be some clearing and tracks evident in Site 23.

e 1975: farming activities appear evident in the northern portion of the development site. Site
5 appears complete along with the X series buildings and Site 4A-D. A number of small tracks
are visible in the area of the current W series buildings. Some tracks/clearing is visible to the
south and south east of the development site in the current St Marys and Dunheved estate
development. The remaining areas of the development site appear similar to the previous
aerial photograph.

e 1982: The majority of the development site appears similar to the previous aerial
photograph with the addition of a small number of W series buildings and some excavations
in the Site 4 area. The St Marys housing development is also visible to the south of the
development site as a number of small building structures are now present. Additionally, it
appears a grass fire may have occurred around the X series buildings which is evident from
the blackened ground.

e 1991: The majority of the development site and surrounding area appears similar to the
previous aerial photograph with the exception of B56/B57 present within the northern
portion of the development site. Additionally, a few small buildings appear to have been
removed from the vicinity of the now Stockpile 34. Quarrying appears to have been
undertaken within the former Site 11 adjacent the W series buildings and the W series
warehouse (W11) appears to have been built. Within the former Site 4 area remediation
works appear to have commenced.

e 2002: the stockpiles (30-32, 34-37 and 50) are visible within the northern portion of the site.
The W series buildings are visible within the eastern portion of the site as are the X series of
buildings within the southern portion. Additionally the development site predominately
contains grassed and groves of vegetated areas with a number of roadways similar to those
remaining at the end of the previous site audit. A large patch of disturbed ground is evident
within the south western corner of the development site (Site 4) which is similar to what
remained at the end of the previous site audit (Kidd 1999). An established golf course,
residential and commercial areas are visible to the southern boundary of the development
site.

e 2005: the development site appears similar to the 2002 aerial photograph with few major
changes. More park vehicles are evident between the X Series buildings.

e April 2006: The site appeared largely unchanged compared to the 2005 aerial photograph.
However some reddish/brownish patches (potentially flowers) to the east of stockpile 30
within the cleared and grassed area was noted. Additionally development to the east of the
development site within Ropes Crossing appears to have commenced.

e March 2007: The site appeared largely unchanged compared to the April 2006 aerial
photograph. However the reddish/brownish patches noted to the east of stockpile 30
appear diminished. The Ropes Crossing development to the east of the development site
appears to have progressed.

e June 2009: The site appeared largely unchanged from the March 2007 aerial photograph.
The reddish/brownish patches noted to the east of stockpile 30 are no longer evident. Some
additional vegetation appears to be visible on adjacent stockpile 36. The Ropes Crossing
development to the east of the development site appears to have progressed.

e November 2011: The site appeared largely unchanged from the 2009 aerial photograph with
the exception of what appears to be construction between the large X series buildings.
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Additionally there appears to be some equipment to the south of building X2. The Ropes
Crossing development to the east of the development site appears to have progressed.

e December 2012: The site appeared largely unchanged from the 2011 aerial photograph.
With the exception of the observed construction between the large X series buildings now
not visible. The Ropes Crossing development to the east of the development site appears to
have progressed.

e September 2013: The site appeared largely unchanged from the 2012 aerial photograph.
With the exception of a small building between the large X series buildings now visible. The
Ropes Crossing development to the east of the development site appears to have
progressed.

e February 2014: The site appeared largely unchanged from the 2013 aerial photograph. With
the exception of some visible ground disturbance to the west of building X2 and the
presence of Stockpile 50 to the north of Stockpile 37.

3.3 Recent Site History of Remaining Buildings
3.3.1 X-Series Buildings

At the completion the site audit in 1999 a number of buildings located in the southern portion of the
current development site remained. Currently referred to as the X-Series buildings.

Historically these buildings comprised the bulk stores section and was constructed in 1955-57. The
section was a self-contained one, and was used to store non-explosive components, such as bomb
casings, which were manufactured elsewhere. The section consists of two large store buildings, X 1
and X2 and several small structures including a combined guard house and administration office at
the entrance to the section. Each of the store buildings has dimensions of 155.4 m x 76.2 m and was
divided into three bays, a wide central nave-like section and two lower aisle-like bays each side with
a width of 16.7 m. Overhead travelling cranes and hoists were installed. The sheds were served by a
railway branch spur as well as by road. The sheds were steel framed, with lattice columns supporting
lightweight tubular trusses. The lower part of the external walls is clad with precast concrete panels.
Above the panels, there is aluminium-framed glazed curtain walling. The low pitched roof originally
was covered with bituminous felt. There are large double doors in the end and side elevations; the
centre doors at the ends are double height. The guard house is of brick and timber construction. The
other small buildings in the section, including a garage, are of brick and concrete panel construction
(AL&A 1994°).

Since the completion of the site audit in 1999 these buildings have been used for commercial
storage and manufacture (Section 2.2.2). All X-series buildings were demolished in the second part
of 2014.

3.3.2 W-Series Buildings

At the completion the site audit in 1999 a number of buildings located in the south eastern portion
of the current development site remained. Currently referred to as the W-Series buildings.

They were used as a test antenna range for a few years after the site audit statements were issued,
and in more recent times for internal site management processes and maintenance which are
discussed in Section 2.2.2.

Currently all structures still remain onsite.

9 ADI St Marys Facility Conservation Analysis, Allom Lovell & Associates Pty Ltd, June 1994 (AL&A 1994).
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3.3.3 Stockpiles
Stockpile 30

This stockpile is located in the north east of the development site (Figure 5) and is reported to
comprise approximately 74,780 m? of biosolids originating from the St Marys Sewage Treatment
Plant (STP) in the 1980s. A letter from the NSW EPA (ADI 1996 and EPA 1996*?, discussed below)
indicates the material within the stockpile can be investigated as if it were contaminated soil.

Site 24F reported in ADI (1996c?) was a treated sewage sludge settling area. In the mid-1980s the St
Marys Sewage Treatment Plant received approval from the St Marys Munitions Filling Factory to
pump treated sludge from its plant onto ADI land. In the initial investigation Site 24F was identified
as a disused sewage effluent dumping area boarded by 0.5-1 m high earth mounds. The estimated
area was 5 hectares with five distinct ponds separated by 0.5 m high earthen mounds.

ADI (1996c) reported 148 samples were collected to characterise and delineate the dried sludge.
Samples were analysed for a range of heavy metals, pH, OCPs, PCBs, TKN, NH4, NO3, NO,, total P and
PAH. Impacts above the then site criteria were reported for Cr, Cu, Zn, OCPs, PCBs and PAHs.

Areas of OCP, PCB and PAH impacts reported in the sludge materials were excavated and disposed
to landfill with validation samples collected from these excavations ADI (1996c) (Appendix E Table
4).

ADI (1996c) reported the dried sludge material was excavated and stockpiled within the St Marys
Property the total volume was estimated at 75 000 m3. Historical analytical results for the sludge
moved are provided in Appendix E Table 2.

Compared to current site criteria (NEPM 2013) the data provided for the biosolids stockpile
(Appendix E Table 2) in general meets todays residential human health investigation levels. There
were several exceedances for total PAHs above the BaP TEQ (3 mg/kg). Analytical results could not
be located and reviewed to calculate the BaP TEQ, therefore PAHs and BaP remain a contaminant of
concern for the biosolids.

The biosolids have been in the stockpile since the mid-late 1990s (>15 years) which would suggest
the survival of any bacteria, viruses or helminth ova is unlikely.

While EPA (2000*3) requests analysis of these parameters for biosolids of unknown processes the
following is known about Stockpile 30:

e The biosolids originated from the St Marys STP and were reported to have been left to dry in
0.5 m thick beds on the former St Marys ADI Property (ADI 1996). Exposure of biosolids to
sunlight (ultra-violet light) and dewatering is reported to reduce bacterica, viruses and
pathogen survival time significantly (Epstein 2003*). ADI (1996c) reported only one sample
with a detection of Faecal Coliforms and E.Coli at 4 MPN per gram.

e Bacteria and viruses are unlikely to survive any greater than 100 days and Helminth Ova
have at worst been shown to survive up to 7 years in soil but in general they can only survive
up to 2 years (SAFIR 2009%).

10 Sewage Sludge on ADI Property, ADI Limited, April 1996 (ADI 1996)

11 Re: Sludge Stored in Southern Sector, EPA, May 1996 (EPA 1996)

12 Volume 1 Validation report for the Southern Sector East of the ADI St Marys Property, ADI limited, July 1996 (ADI 1996c).

13 Environmental Guidelines Use and Disposal of Biosolids Products, NSW EPA, 1997 Reprinted 2000 (EPA 2000).

14 Land Application of Sewage Sludge and Biosolids, Eliot Epstein, CRC Press LLC, 2003 (Eptein 2003).

https://books.google.com.au/books?id=JKia8ntQ8z0C&pg=PA137&dg=Helminth+Ova+survival+sunlight&hl=en&sa=X&ei=S
K-VO6xNIHemAXs44GwDw&ved=0CCIQ6AEWAQ#v=0nepage&g=Helminth%200va%20survival%20sunlight&f=false

accessed 21 January 2015

15 Survival and transport of helminth eggs and faecal coliforms in soil and agricultural produce, June 2009,

http://www.safirdeu.org/Lib/SAFIR/Deliverable/D5 4.pdf accessed 21 January 2015 (SAFIR 2009).
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Consequently, based on the above information, it is considered analysis of the biosolids for bacteria,
viruses and helminth ova is no longer required. As they are all likely to be inactive and therefore
non-infective.

Stockpile 31, 32 and 37

These stockpiles are located in the north of the development site (Figure 5) and are reported to
comprise soil and asphalt and are approximately, 45,060 m3, 8750 m?® and 174,170m3, respectively.
Materials are reported to have originated from demolition activities in the 1990s.

Stockpile 32 was sampled in accordance with the Protection of the Environment Operations (Waste)
Regulation 2005- General Exemption Under Part 6, Clause 51 and 51A, "The recovered aggregate
exemption 2010", and was classified as recovered aggregate suitable for reuse as fill under roadways
(Geotech 2013%).

Stockpile 33, 34, 35 and 50

These stockpiles are located in the north of the development site (Figure 5) and are reported to
comprise concrete and are approximately, 1000 m3, 136,760 m3, 1800 m? and unknown,
respectively. Materials are reported to have originated from demolition activities in the 1990s.

Stockpile 36

This stockpile is located in the north of the development site (Figure 5) and is reported to comprise
brick and is approximately, 19,310 m>. Materials are reported to have originated from demolition
activities in the 1990s.

34 Integrity Assessment

The information obtained from the historical sources reviewed has been found to be in general
agreement.

16 Jordan Springs Development Project, Central Precinct, Jordan Springs, Assessment of Asphaltic Concrete Stockpile for
Potential Re-Use, Maryland Development Company Pty Ltd, Geotech Testing Pty Ltd, June 2013 (Geotech 2013).
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4. Previous Investigations

The following environmental report has been prepared for the site however was not available for
review:

e Validation Report for the Southern Sector West of the ADI St Marys Property, Report No.
498810, ADI Limited 1996.

A number of Site Audit Statements and additional environmental advice were available for review
and have been summarised below.

4.1 Validation Report for North Western Sector (ADI 1995)

ADI (1995) reported the North Western Sector of the ADI St Marys Facility was investigated,
remediated and validated over the period of September 1990 to August 1995. The procedures used
in the assessment and remediation of this land were those contained in the recommended approach
in the Australian and New Zealand Guidelines for the Assessment and Management of Contaminated
Sites, ANZECC and NH&MRC, January 1992.

Within the 191 ha Sector ordnance and ammunition filling, testing and related procedures were
intermittently conducted between 1942 and 1991 at identified sites. A detailed historical survey was
conducted which identified raw materials, products, manufacturing locations, site usage, waste
disposal and factory procedures which may have impacted on certain areas within the Sector (ADI
1995).

ADI (1995) reported to assess, remediate and validate the North Western Sector, Safe Environmental
Acceptance Criteria were drawn from accredited sources and subsequently approved by the EPA
NSW as the criteria governing the assessment and validation for the North Western Sector.

Additionally ADI (1995) reported a total of 671 soil samples, collected within the Sector boundaries
from Sites 5, 6, 7 and 8, form the validation data. These samples were analysed for the full range of
chemicals, and include the results of systematic grid sampling and judgemental sampling arising
from specific areas which were considered to be potentially contaminated. Any identified
contamination was duly remediated or removed and disposed of off-site. To confirm the complete
removal of contamination, validation sampling was performed, the results of which, combined with
background grid sampling, provided statistical probabilities. Results show that statistical analysis of
the validation data met the statistical criteria and the probability of other random samples
exceeding criteria is low.

Furthermore, ADI (1995) reported the entire North Western Sector was also subjected to intensive
sub surface investigation technologies to locate metallic buried waste or debris. The application of
advanced sub surface investigation technologies was based on the historical information available to
ADI. The metallic items detected, including ordnance related, were duly removed and safely and
responsibly disposed. The sub surface investigations also contribute to the overall validation results.

Additionally, ADI (1995) reported there was no contamination in the underlying groundwater
system.

Resulting from the extensive, thorough and systematic assessment, remediation and validation
undertaken, ADI was confident the validation results will allow future development within the North
Western Sector which is not hindered by any past onsite, or adjacent production activities.

Additionally information is provided in Section 3.1.1.
4.2 Sewage Sludge on ADI Property (ADI 1996)

A letter was prepared by Mr David Aynsley in April 1996 detailing the proposed use of a sludge
stockpile to the EPA. The sludge stockpile was located in the southern sector of the ADI property and
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it was proposed to use the material as compost in accordance with the Guidelines for the use and
Disposal of Biosolids Products EPA NSW Oct 1995.

4.3 Re: Sludge Stored in Southern Sector (EPA 1996)

Helen Davies of the EPA replied to the above mentioned letter in May 1996. The letter detailed that
the EPA agreed with the ADI proposal to move the above mentioned material from the present
location with the following comments:

e The material is not regarded as bio-solids but should instead be treated as soil which is
possibly contaminated;

e The area under the current stockpile in the southern sector east should be validated
following removal of the soil;

e A sampling programme should be developed for the material before the material is re-used
for any beneficial use; and

e The EPA should be notified in writing of your revised proposal.
4.4 Historical Report ADI St Marys Property (ADI 1996a)

This report was compiled by ADI to document the general history of each of the sites the
remediation and investigation works were to target during the late 1990s. The sites relevant to the
current development site have been discussed in Section 3.

4.5 Validation Report for the Central Sector West of the ADI St Marys Property (ADI 1996b)

ADI (1996b) reported the Central Sector West of the ADI St Marys Property has been investigated,
remediated and validated over the period of September 1990 to October 1996. The procedures used
in the assessment and remediation of this land were those recommended in the Australian and New
Zealand Guidelines for the Assessment and Management of Contaminated Sites, ANZECC and
NH&MRC, January 1992.

ADI (1996b) reported activities conducted within the 102.1 ha Central Sector West included tipping
of non-explosive waste and burning of explosive related materials. Boil out of ammunition,
ammunition testing and related procedures were also conducted intermittently. These activities
were conducted between 1957 and 1996. Portions of the Sector were also used for farming
activities. A detailed historical survey was conducted which identified materials, site usage, waste
disposal and factory procedures which may have impacted on certain areas within the Sector.

ADI (1996b) reported to assess, remediate and validate the Central Sector West, Safe Environmental
Acceptance Criteria were drawn from accredited sources and approved by the Environment
Protection Authority of NSW (EPA NSW) as the criteria governing the assessment and validation for
the Central Sector West.

Additionally, ADI (1996b) reported a total of 525 soil samples, collected within the Sector
boundaries, form the validation data. These samples were analysed for a range of chemicals, and
include the results of systematic grid sampling and judgemental sampling arising from specific areas
which were considered to be potentially contaminated. Any identified contamination was duly
remediated or removed and disposed of off-site.

ADI (1996b) reported to confirm the complete removal of contamination, validation sampling was
performed. The results of this validation sampling, combined with background grid sampling, were
evaluated statistically. Results show that the mean and 95% upper confidence limit of the data were
found to be comfortably within the Safe Environmental Acceptance Criteria. Additionally there is a
low probability that other random samples will exceed the Safe Environmental Acceptance Criteria.

Furthermore, (ADI 1996b) reported the entire Central Sector West was also subjected to intensive
sub surface investigation technologies to locate metallic buried waste or other debris. The

©JBS&G 433352/57348 —Rev 4 26



$rJBSsG

application of advanced sub surface investigation technologies was based on the historical
information available to ADI. The metallic items detected, including ordnance related materials,
were duly removed and safely and responsibly disposed. The sub surface investigations also
contribute to the overall validation of the Sector.

ADI (1996b) reported no analyte was found in the groundwater at concentrations outside the Safe
Environmental Acceptance Criteria with the exception of a very low sporadic concentration of RDX at
one well located within Site 23. However, this was expected to decrease naturally with time due to
dispersion, adsorption and degradation, and fall within the Safe Environmental Acceptance Criteria.
Additionally there was no migration of contaminants outside the Sector through the groundwater.

Surface water investigations in South Creek and Ropes Creek identified elevated concentrations of
zinc, nitrate and phosphate. These were attributed to discharge from the St Marys Sewage
Treatment Plant, and not onsite activities. The impacts which were outside the Safe Environmental
Acceptance Criteria for surface water were due to nutrients, bacteria and temperature caused by
sources outside the St Marys Property (ADI 1996b).

Resulting from the extensive, thorough and systematic assessment, remediation and validation
undertaken, ADI was confident the validation results will allow future development within the
Central Sector West which is not hindered by any past on-site, or adjacent production or associated
activities.

Additional information is provided in Section 3.1.2.

4.6 Site Audit Report — Stage 2 Decontamination Audit Report for ADI Site, St Marys,
CHKO001/01 (Kidd 1999a?7)

A Site Audit Statement (SAS) was completed in 1999 by Christopher Kidd of HLA-Envirosciences of
the ADI St. Marys Property — Excluding Eastern Sector, QEL, Site 6 and Site 23, buildings and
Concrete Stockpile. As part of the Site Audit Statement the following reports were reviewed:

e Historical Reports — St Marys Property, ADI Limited, 1996;
e Validation Report for the western Sector, ADI St Marys Facility, ADI Limited November 1994;

e Validation Report for the North Western Sector of the ADI St Marys Facility, Report No.
498800, ADI Limited 1995;

e Validation Report for the Southern Sector West of the ADI St Marys Property, Report No.
498810, ADI Limited 1996;

e Validation Report for the Southern Sector East of the ADI St Marys Property, Report No.
498810, ADI Limited 1996;

e Validation Report for the Northern Sector West of the ADI St Marys Property, Report No.
498820, ADI Limited 1996;

e Validation Report for the Central Sector East of the ADI St Marys Property, Report No.
498840, ADI Limited 1997;

e Validation Report for the Central Sector West of the ADI St Marys Property, Report No.
498840, ADI Limited 1996;

e Validation Report for the North Eastern Sector of the ADI St Marys Property, Report No.
498850, ADI Limited 1996; and

17 Site Audit Statement, ADI St. Marys Property — Excluding Eastern Sector, QEL, Site 6 and Site 23, buildings and Concrete
Stockpile, Christopher H Kidd, HLA-Envirosciences Pty Ltd, 1999 (Kidd 1999a)
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QA/Verification Survey Results, ADI St Marys Property, Report No. PG980323da ADI Limited.
1999.

On review of the above mentioned reports, the auditor concluded the site was suitable for
residential, including substantial vegetable gardens and poultry subject to the following conditions:

4.7

Excludes Eastern Sector, QEL, Site 6 and Site 23 which are covered by separate site audit
statements, namely CHK001/2, CHK001/4 and CHK001/5.

Excludes areas not yet investigated including the footprint of original buildings, car parks and
roads, mainly around former Administration Centre Buildings (CHK001/6) and the concrete
stockpile in the Central Sector West. (Stockpile CHK001/7).

An appropriate management plan, including procedures for the safe handling and disposal of
any items of ordinance that may be found during earthworks, should be lodged prior to the
commencement of development earthworks. This plan should be similar to the “Remnant
Contamination Management Plan” submitted by ADI.

It is noted that a CMP (URS 20088) was consequently prepared for the site in 2008. This
report is now in the process of being updated by JBS&G.

Site Audit Report — Stage 2 Decontamination Audit Report for ADI Site, St Marys,
CHK001/06 (Kidd 1999b*°)

A Site Audit Statement (SAS) was completed in 1999 by Christopher Kidd of HLA-Envirosciences of
existing buildings and paved areas scattered about the site. As part of the Site Audit Statement the
following reports were reviewed:

Historical Reports — St Marys Property, ADI Limited, 1996;
Validation Report for the Western Sector, ADI St Marys Facility, ADI Limited November 1994;

Validation Report for the North Western Sector of the ADI St Marys Facility, Report No.
498800, ADI Limited 1995;

Validation Report for the Southern Sector West of the ADI St Marys Property, Report No.
498810, ADI Limited 1996;

Validation Report for the Southern Sector East of the ADI St Marys Property, Report No.
498810, ADI Limited 1996;

Validation Report for the Northern Sector West of the ADI St Marys Property, Report No.
498820, ADI Limited 1996;

Validation Report for the Central Sector East of the ADI St Marys Property, Report No.
498840, ADI Limited 1997,

Validation Report for the Central Sector West of the ADI St Marys Property, Report No.
498840, ADI Limited 1996;

Validation Report for the North Eastern Sector of the ADI St Marys Property, Report No.
498850, ADI Limited 1996; and

QA/Verification Survey Results, ADI St Marys Property, Report No. PG980323da ADI Limited.
1999.

18 Contaminant Management Plan, Central Precinct, Development Phase, Maryland Development Company, URS Australia
Pty Ltd, July 2008 (URS 2008).

19 Site Audit Statement, ADI St. Marys Property — Existing buildings and paved areas scattered about the site, Christopher H
Kidd, HLA-Envirosciences Pty Ltd, 1999 (Kidd 1999b)
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The Site Audit concluded the site was suitable for commercial/industrial use and may continue to be
used for existing commercial use and carparks, but underlying soils need to be tested for chemical
and ordnance contamination after demolition. The following conditions were also listed:

e Soils under existing buildings, car parks, roads and the concrete stockpile shall be tested for
ordnance and/or chemical contamination when these facilities are removed, site audit
statements for these areas will be required.

e An appropriate management plan, including procedures for the safe handling and disposal of
any items of ordinance that may be found during earthworks, should be lodged prior to the
commencement of development earthworks. This plan should be similar to the “Remnant
Contamination Management Plan” submitted by ADI.

4.8 Site Audit Report — Stage 2 Decontamination Audit Report for ADI Site, St Marys,
CHKO001/07 (Kidd 1999¢*°)

A Site Audit Statement (SAS) was completed in 1999 by Christopher Kidd of HLA-Envirosciences of
the Concrete Stockpile at the ADI St Marys Property. As part of the Site Audit Statement the
following reports were reviewed:

e Historical Reports — St Marys Property, ADI Limited, 1996;

e Validation Report for the Central Sector East of the ADI St Marys Property, Report No.
498840, ADI Limited 1997; and

e QA/Verification Survey Results, ADI St Marys Property, Report No. PG980323da ADI Limited.
1999.

The Site Audit concluded the site was suitable for continued use as a stockpile for crushed concrete,
but underlying soils need to be tested for chemical and ordnance contamination after stockpile
removal. The following conditions were also listed:

e Onremoval of all or part of the stockpile the underlying ground should be tested for both
chemical and ordnance contamination. The testing should follow similar methods and levels
of quality assurance as other parts of the ADI St. Marys site. Appropriate remediation and
validation should be performed (if necessary) the work reviewed by a site auditor.

e Appropriate management plan, including procedures for the safe handling and disposal of
any items of explosive ordinance, shall be in place before development earthworks
commences and shall remain in place to cover any excavation on the site during its ongoing
use. This plan should be similar to the “Remnant Contamination Management Plan”
submitted by ADI.

e The final surface of any earthworks in areas which are to be used for active recreational land
uses, e.g. sports grounds, school grounds and picnic areas, or low density residential use,
should, on completion of the earthworks, be surveyed with a metal detector by
appropriately qualified and experienced personnel and the work reviewed by an
independent site auditor.

49 Contamination Management Plan (CMP) (URS 2008)

This CMP was prepared to support the lodgement of the Central Precinct Plan and takes into account
the then current site knowledge including EPA guidance relating to the reliance on specialist
consultants for use in the development phase prior to sub-division.

20 Site Audit Statement, Concrete Stockpile at the ADI St Marys Property, Christopher H Kidd, HLA-Envirosciences Pty Ltd,
1999 (Kidd 1999¢).
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Additionally, this CMP satisfies one of the SAS conditions (reiterated on all the SAS’s), Appropriate
management plan, including procedures for the safe handling and disposal of any items of explosive
ordinance, shall be in place before development earthworks commences and shall remain in place to
cover any excavation on the site during its ongoing use. This plan should be similar to the “Remnant
Contamination Management Plan” submitted by ADI.

The objective of the CMP is to provide a framework for identifying and addressing any discovery of
chemical contamination or potentially explosive ordnance to ensure a safe working environment for
workers during development and to avoid unacceptable impact on the natural environment.

The CMP provides a plan site workers can be inducted into and a flow chart illustrating lines of
action and responsibility should any unexpected finds occur.

The approaches in the CMP are intended for use only during the site preparation phase of
development, during which structures may be demolished and disposed of, land levels may be
altered and redundant infrastructure is removed and new infrastructure is installed.

4.10 Barangaroo Prototype Site, Central Precinct, Ropes Crossing (P&RC 2013%!)

A letter was prepared by Pickford and Rhyder Consulting in February 2013. The letter detailed a site
visit to the Barangaroo prototype site at the Central Precinct, Ropes Crossing. Gary Rhyder was
shown the locations where fibre cement fragments were found. The fragments were found on the
western and eastern ends of the site. A sample of the material was taken from each location. No
asbestos was found in the samples and the fragments of fibre cement did not contain asbestos and
therefore did not pose a risk to health.

4.11 Assessment of Asphaltic Concrete Stockpile for Potential Re-Use (Geotech 2013)

An assessment of Stockpile 32 was conducted by Geotech in June 2013. The stockpile was generated
during striping of roads at the Jordan Springs residential subdivision and was proposed for possible
re-use. Stockpile 32 comprised mostly asphaltic concrete fragments and sandy gravel and was
approximately 60 m by 30 m and 5 m in height. The volume of the stockpile was estimated to be
approximately 9000 m3and 18000 tonnes based on the assumption that the density of the material
was approximately 2 tonnes / m3.

It was concluded that the material contained within stockpile 32 complied with the recovered
aggregate exemption and could therefore be applied to land for road building purposes subject to
geotechnical requirements for re-use.

4.12 Contamination Management Plan (CMP) (JBS&G 2015b)

This Contamination Management Plan (CMP) is a revision and update of previous CMP (URS 2008).
This CMP now supersedes URS 2008.

The CMP is a condition of all site audit statements (SASs_ requiring an appropriate management
plan including procedures for the safe handling and disposal of any items of explosive ordnance,
shall be in place before development earthworks commences and shall remain in place to cover any
excavation on within Central Precinct during its ongoing use.

The objectives of this CMP is to provide an Unexpected Finds Protocol (UFP) with an appropriate
framework for identifying and addressing any discovery of chemical contamination, potentially
explosive ordnance or any other form of hazard during development prior to subdivision so as to
ensure a safe working environment for workers and to avoid unacceptable impact on the natural
environment.

21 Barangaroo Prototype Site, Central Precinct, Ropes Crossing, Lend Lease, Pickford & Rhyder Consulting Pty Ltd, February
2013 (P&RC 2013).
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Unexpected finds may occur in areas which, although searched extensively, contain remnant
materials which were obscured by the local topography, the type of surface cover (e.g. building) or
at a depth preventing detection. The Site Auditor?? considered that, while explosive ordnance may
be uncovered during earthworks, it is unlikely that these will present an unacceptable risk provided
appropriate procedures for the safe handling and disposal of such material are adopted.

Furthermore the CMP provides an appropriate framework for an Asbestos Management Plan (AMP)
including procedures required for handling and disposing of any identified asbestos containing
materials and asbestos impacted soils during the development of the Central Precinct.

The successful implementation of the CMP requires the appropriate briefing and Specific OHS
Induction of site workers who may uncover potential chemical contamination (including potential
asbestos containing materials) and/or explosive ordnance. It is proposed this briefing will include
the review of the CMP and the associated flow chart.

This CMP describes reporting procedures and lines of responsibility, including the contact numbers
for relevant experts at the commencement of the development works.

The Property has been remediated, audited and declared suitable for its intended land uses, and
remnant contamination, if present, is most likely to be discovered during the development
earthworks which occur prior to subdivision. The approaches included in the CMP are intended for
use only during the Central Precinct preparation phase of development, during which structures are
demolished and disposed of, land levels are altered and redundant infrastructure is removed and
new infrastructure is installed. Post-subdivision management plans, if required, would be
administered through the relevant local government authority.

4.13 Preliminary Material Classification of Stockpile 30 (JBS&G 2015c¢)

A Preliminary Material Classification of Stockpile 30 has been undertaken and is provided in
Appendix F (JBS&G 20152%). The objective of the investigation was to provide a preliminary
assessment of the potential ‘end use’ of the stockpile.

It was found, based on the preliminary data, that a number of carcinogenic B(a)P TPE concentrations
were 250% greater than the residential HILs (defined as a hotspot). These hotspots would need to be
further delineated and removed from the stockpile prior to onsite reuse of the bulk of SP30. These
hotspots concentrations were below the commercial/industrial HILs and could be placed underneath
a permanently sealed surface (e.g. roadway).

Overall, based on the number of exceedances of the ESL for BaP it was concluded the majority of the
materials in SP30 would be unsuitable to remain at the surface of a residential or open
space/recreational property pending additional assessment. However, the material would be
suitable to be placed at 2 m below the final development ground surface of a residential or open
space/recreational property. Additionally, if geotechically required, this material may be able to be
mixed with another suitable material and then placed at 2 m below the final development ground
surface.

4.14  Reliability of Previous Data

The data provided in the previous reports has been reported as reliable by the previous consultants
and was reviewed as being of an acceptable quality in the issue of previous site audit advices and
statements.

22 Stage 2 Decontamination Audit of ADI St Marys Munitions Factory (HLA, 1999)
23 preliminary Material Classification — Stockpile 30 located within Central Precinct, Llandilo, NSW, 26, JBS&G,
August 2015 (JBS&G 2015c).
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5. Conceptual Site Model

5.1 Potential Areas and Substances of Environmental Concern

Based on the history review, previous investigations and field observations from the site, general
areas of environmental concern have been categorised and are presented in (Table 5.1).

Table 5.1 Areas of Environmental Concern and Associated Contaminants of Potential Concern

Area of Environmental Concern (AEC) Contaminants of Potential Concern (COPC)

Stockpiled Material (Stockpiles 30, 31 and 37) Heavy metals”, Ba, PAHs, TPH, OCPs, PCBs, asbestos and
explosives™™. Additionally, Selenium and Phenols for
Stockpile 30.
Metallic Debris — may contain explosive ordnance waste
Stockpile Footprints (all stockpiles) Heavy metals®, Ba, PAHs, TPH/BTEX, OCPs, OPPs, PCBs,

asbestos and explosives™
Metallic Debris — may contain explosive ordnance waste

Building/Warehouse Footprints and Associated Heavy metals”, Ba, PAHs, TPH/BTEX, OCPs, OPPs, PCBs,
Hardstand asbestos and explosives™

Metallic Debris — may contain explosive ordnance waste
Paved Roads Heavy metals®, Ba, PAHs, TPH/BTEX, OCPs, OPPs, PCBs,

asbestos and explosives™

Metallic Debris — may contain explosive ordnance waste

: Heavy metals include As (Asenic), Cu (Copper), Cr (Chromium), Cd (Cadmimum), Ni (Nickel), Pb (Lead), Zn (Zinc) and Hg
(Mercury).

" Explosives will include, but not limited to, RDX (research department explosive), TNT (trinitrotoluene), 2,4-DNT
(2,4-Dinitrotoluene) and 2,6-DNT (2,6-dinitrotoluene).

Stockpile 32 has been previously investigated and is considered suitable to use underneath
roadways (Geotech 2013).

Concrete stockpiles 33, 34, 35 and 50 and brick stockpile 36 cannot be sampled due the volume of
the stockpiles and the size of the materials. Instead they will be managed under the remedial
strategy for the development site. Processing will incorporate a checking step prior to placement to
ensure the materials do not contain asbestos or any other potentially hazardous material.

5.1.1 Potentially Contaminated Media

Potentially contaminated media present at the site include:
e Fill material (including stockpiles); and
e Natural soils underlying impacted fill materials; and
e Groundwater.

The source of the fill material across building and road footprints is unknown. Fill material across the
site must therefore be considered a potentially contaminated medium.

Based on the known former site use for munitions testing and the unknown source of fill materials,
vertical migration of contamination from the fill and surface soils into the underlying natural soils
may have occurred. Consequently, natural soils underlying impacted fill materials have a moderate
potential to be a contaminated media.

Groundwater has been previously investigated and signed off as part of the historical remediation
and validation works conducted across the former ADI St Marys Property therefore significant
groundwater impacts are not anticipated. Based on the depth to groundwater (1.5 to 7 m bgs) it is
considered possible that groundwater is a contaminated media. Therefore, additional groundwater
investigations are to be conducted within the auditable areas of the development site.

Given the site areas which remain to be audited have not historically been located in munitions
manufacturing or filling areas and the historical validation data for the development site surrounding
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the auditable areas does not indicate exceedances of volatile components it is considered unlikely
that soil vapour is a contaminated media. However should any volatile contaminants be detected in
soil or groundwater this will be reassessed.

5.1.2 Potential Exposure Pathways

Contaminants generally migrate from site via a combination of windblown dusts, rainwater
infiltration, groundwater migration and surface water runoff. The potential for contaminants to
migrate is a combination of:

e The nature of the contaminants (solid/liquid and mobility characteristics);
e The extent of the contaminants (isolated or widespread);

e The location of the contaminants (surface soils or at depth); and

e The site topography, geology, hydrology and hydrogeology.

The potential contaminants identified as part of the site history review and review of previous
investigations are generally in a solid form (e.g. heavy metals, asbestos, explosives, ordnance etc).
As the site is currently paved or vegetated, there is a low potential for contaminates to have
migrated via either windblown dust or surface water.

The potential for contaminants to migrate via groundwater is moderate to low, given the absence of
any significant sources of contamination at the site. However, given the previous historical uses and
the time lapsed since the previous groundwater monitoring events, groundwater will be assessed
around each of the auditable areas (X series, W series and Stockpiles), excluding the paved
roadways.

Based on the contaminants of concern identified in various media as discussed above and proposed
site development activities, the exposure pathways considered to be potentially complete for the
site during and following development works include:

e Potential dermal and oral contact to impacted soils as present at shallow depths and/or
accessible by earthworks contractors and future residential site occupiers across the extent
of the site; and/or

e Potential oral and dermal contact to shallow groundwater as accessible by earthworks
contractors and future residential site occupiers across the extent of the site.

At this stage, it is not anticipated that any groundwater extraction will occur over the area of the site
in the future as prior to housing construction the Central Precinct will be predominately filled to
raise the ground levels (i.e. no large excavations are anticipated).

5.1.3 Receptors

Potential receptors of environmental impact present within the site which will require to be
addressed with the site remediation / management include:

e Future residential / recreational users of the open space areas of the site restricted to non-
paved areas who may potentially be exposed to COPCs through direct contact with impacted
soils and/or ingestion and/or inhalation of dusts / fibres associated with impacted soils;
and/or

e Excavation / construction / maintenance workers conducting activities at or in the vicinity of
the site, who may potentially be exposed to COPCs through direct contact with impacted
soils present within excavations and/or inhalation of dusts / fibres associated with impacted
soils.
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5.1.4 Preferential Pathways

For the purpose of this assessment, preferential pathways have been identified as natural and/or
man-made pathways that result in the preferential migration of COPCs as either liquids or gasses.

Man-made preferential pathways may be present at the site, generally associated with fill materials
at near surface depths. Fill materials are anticipated to have a higher permeability than the
underlying natural soil and/or bedrock.
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6. Metallic Debris — Investigation and Management

6.1 State the Problem

Fill materials across the site is believed to potentially contain metallic debris and / or explosive
ordnance waste (EOW). The metallic debris needs to be investigated and, if present, removed for the
area to be considered suitable for a low-density residential land use.

6.2 Objectives (Decision)
The principal objectives based on the issues and uncertainties stated in Section 6.1 are:

e Locate, remove and validate the metallic debris potentially present within fill materials at
the site.

e Confirm/validate the removal of the metallic debris via review and reporting of clearance
documentation.

e Confirm there are no items the size of a complete 20 mm projectile within 150 mm of the
finished surface within the site.

6.3 Identify Inputs to the Decision

Inputs identified to determine the location of metallic debris within the site include progress records
including dig sheets, images, shallow search logs and clearance certificates covering the site
including former building footprints, stockpile footprints and previously paved roads.

6.4 Define the Study Boundaries

The study boundaries are limited to paved roadways, former building footprints and associated
hardstands, some stockpiled materials and stockpile footprints as shown on Figure 3b

6.5 Methodology

Prior to any soil sampling activities being undertaken within paved roadways, stockpile footprints or
building and associated hardstand footprints, the following munitions clearance and remediation
works must be undertaken.

6.5.1 Shallow Search
The search area will be marked out with rope into two one metre lanes between 20 — 40 m in length.

The area will then be searched with a MineLab F3 UXO Metal Detector with a black cap to locate all
metallic objects in the top 150 mm of the ground surface. A GPS will be attached to the operator to
track the walked lanes.

All metallic items of the size of a 20 mm projectile or greater will be identified, recorded and
removed from the site.

6.5.2 Deep Search and Imaging

An imaging survey (deep search) utilising an EM61 Deep Metal Detector (MK1 unit) on a 0.75 to 1.0
m line spacing and a Differential Global Positioning System (DGPS) for the positioning of the digital
data will be undertaken.

Data will be processed and imaged using suitable UXO data processing package.

The criteria for target investigation will be based on a clearance to a depth of one (1) metre for
ordnance items such as 20 pound (lb.) projectile and greater.

The threshold for interpretation is set at 3.5 mV with lower amplitude anomalies picked at the
discretion of the Processing Geophysicist.
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Location Peqging

Anomalies will be pegged and investigated using an EM61 Deep Digital Metal Detector in relocation
mode.

Item Removal

On removal of a metallic item from a search area, the location will be searched again to ensure a
deeper item is not being masked by the original find. This process will be repeated until the location
gives no more responses.

The initial search is a 0.5 m radius around the peg. If nothing is found the search will be extended to
1.5 m radius around each peg. If after the extended search nothing is found the site supervisor (or
senior operator if site supervisor is original searcher) will search the peg to 1.5 m radius. If nothing is
found the find will be recorded as an unable to locate (UTL).

6.6 Quality Control

The site will be divided into 1 ha blocks for all quality control measures.
6.6.1 Daily calibration

F3 Minelab (Shallow Search)

The F3 Minelab is calibrated firstly by using the set procedures in the F3 Manual using the ‘Test
Piece’ supplied by the manufacturer with the detector. This confirms that the detector is working to
correct specifications to confirm the sensitivity of the unit.

Before proceeding into the field the unit is also operated over the field test site where a 20mm
projectile is buried at 150 mm depth. Provided a signal is obtained over this target the unit is ready
for field operations.

This information will be noted on the Daily Diary.

EMG61 (Deep Search)

Prior to Geophysical data collection each day, the EM61 will be run over a test pit to confirm the
successful operation of the unit as detailed below:

e A backfilled test pit will be set-up on site containing various items (equal or greater than a 20
Ib) anticipated to be buried on the site.

e The items will be buried, horizontally, at varying depths of up to 1 m (from top of target) to
confirm the correct operation of the EM61 Deep Metal detector and its ability to meet the
specifications for the deep search.

e The EM61 will be allowed to warm up until the readings stabilises (usually 10-15 minutes).

e The EM61 will then be moved to an area determined as a ‘clean’ area and the instrument
will be nulled.

e Once this has been completed data will be collected over the backfilled test pit.

e The ability of the equipment to detect the seeded target will be assessed by the Geophysicist
in the field.

e The test data will also be stored with all other data to show evidence of the systems
functionality.

This calibration method will be used to establish a cut-off for detection of the EM61 Deep Search
detector.
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6.6.2 Limit of Reporting

A trial of the response of the EM61 must give a 3.5 mV response over a 20 |Ib projectile, buried at a
depth of 1 m prior to use on site.

All data anomalies are to be selected for investigation at a level of 3.5 mV and above. However, a
small number of targets with slightly lower amplitude will also be picked at the discretion of the
Processing Geophysicist.

At the completion of anomaly investigation, a 10% of area shallow search will be carried out with an
appropriate Electromagnetic Detector. If during QC a metallic item is located of a size equivalent to
or greater than a 20 mm projectile, the search grid will be subject to a 100% shallow search again
followed by a QC search.

The survey is carried out using Digital Global Positioning System (DGPS) for positioning then the
operator is to ensure at the end of each line that positional accuracy is better than 0.3 m.

At the end of the day, data will be downloaded to a processing computer and checked for
inconsistencies.

Checks include rejecting noisy lines. Lines will be redone if problems are encountered.

Data will be processed and interpreted by a Geophysicist. At the completion of processing a Senior
Processing Geophysicist will complete a QC review of each grid.

To assure procedures are effective, at the completion of the clearance operation a 10% of area QC
check will be performed. During any of the QC checks, location of a fail-size item within the soil will
trigger a 100% repeat search of that grid.
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7. Chemical - Sampling and Analysis Plan

7.1 Data Quality Objectives

Data quality objectives (DQOs) are statements that define the confidence required in conclusions
drawn for data produced for a project, and which must be set to realistically define and measure the
quality of data needed.

DQOs were developed for the investigations, as discussed in the following sections.

Data quality objectives (DQOs) were developed for the investigation, as discussed in the following
sections.

7.1.1 State the Problem

Due to access restrictions, areas of the development site (such as paved roads, building footprints
and stockpile footprint) have previously not been investigated. Prior to development of the area, an
Environmental Site Assessment and Site Audit Statement of these areas is required.

7.1.2 Identify the Decision

Based on the decision making process for assessing urban redevelopment sites detailed in DEC
(2006), modified to meet the specific project objectives, the following decisions must be made:

e Are there any unacceptable risks to likely future onsite receptors from impacted soils during
development?

e Arethere any issues relating to local area background soil concentrations that exceed the
appropriate soil criteria?

e Are there any impacts of chemical mixtures?
e Are there any aesthetic concerns in fill soils present at the site?
e Isthere any evidence of, or potential for, migration of contaminants off-site?
e Is asite specific risk assessment required?
e Is asite management strategy required?
7.1.3 Identify Inputs to the Decision
Inputs to the decisions are:
e Historical site aerials showing detail to any activities occurring on site;

e Environmental data as collected by sampling and analysis and site observations made during
this investigation;

e Assessment criteria to be achieved on the site as based on the intended landuse and project
objectives, as defined by assessment criteria nominated in Section 8;

e Final site surface survey; and

e Confirmation that data generated by sampling and analysis are of an acceptable quality to
allow reliable comparison to assessment criteria as undertaken by assessment of quality
assurance / quality control (QA/QC) as per the data quality indicators (DQls) established in
Section 7.1.6.

7.1.4 Define the Study Boundaries

The study boundaries are limited to paved roadways, former building footprints and associated
hardstands, some stockpiled materials and stockpile footprints as shown on Figures 4A to 4E.

©JBS&G 433352/57348 —Rev 4 38



$rJBSsG

The vertical extent of the investigation will be 0.3 m into natural soils.

A final site surface survey will be conducted upon completion of the assessment works.

Due to the project objectives, seasonality will not be assessed as part of this investigation. Data will
therefore be representative of the timing and duration of the current investigation.

7.1.5 Develop a Decision Rule

Laboratory analytical data will be assessed against EPA endorsed criteria as identified in Section 8.

The decision rules adopted to answer the decisions identified in Section 7.1.2 are summarised in

Table 7.1.

Table 7.1 Summary of Decision Rules

Decision Required to be made Decision Rule

1. Are there any unacceptable
risks to likely future onsite
receptors from impacted soils
during development?

The nature and extent of soil impacts will be assessed, and soil analytical data will be
compared against EPA endorsed criteria.

Statistical analyses of the data in accordance with relevant guidance documents will
be undertaken, if appropriate, to facilitate the decisions. The following statistical
criteria will be adopted with respect to soils:

Either: the reported concentrations are all below the site criteria;

Or: the average site concentration for each analyte must be below the adopted site
criterion; no single analyte concentration exceeds 250% of the adopted site criterion;
and the standard deviation of the results must be less than 50% of the site criteria.
And: the 95% upper confidence limit (UCL?*) of the average concentration for each
analyte must be below the adopted site criterion.

If the statistical criteria stated above are satisfied, and an assessment of risk indicates
no unacceptable risks, the decision is No.

Otherwise, the decision is Yes.

2. Are there any issues relating
to the local area background
soil concentrations that exceed
appropriate soil criteria?

If the 95% UCL of surface soils exceeded published background concentrations (NEPC
1999), the decision is Yes.
Otherwise the decision is No.

3. Are there any chemical
mixtures

Are there more than one group of contaminants present which increase the risk of
harm?

If there is, the decision is Yes.

Otherwise, the decision is No.

4. Are there any aesthetics
issues in fill soils at the site?

If there are any unacceptable odours, anthropogenic materials or staining the answer
to the decision is Yes.
Otherwise, the answer to the decision is No.

5. Is there any evidence of, or
potential for, migration of
contaminants off-site?

Are contaminants present within natural soils at concentrations exceeding

EPA endorsed criteria? If yes, the answer to the decision is Yes.

Otherwise, the answer to the decision is No.

And

If groundwater analytical results exceed the NEPC 2013 criteria and the downgradient
groundwater impacted, the decision is yes.

Otherwise, the decision is No.

6. Is a site specific Risk
Assessment required?

A Qualitative Risk Assessment has been undertaken for the development site
however, if concentrations of TPH/BTEX, PAH, OCPs and explosives are detected
above the LOR, a Quantitative Site Specific Risk Assessment will be required.

7. Is a site management
strategy required?

Is the answer to any of the above decisions Yes?
If yes, a site management strategy will be required to be developed.
If no, a site management strategy is not required.

Statistical analyses of the data will be undertaken, if required, in accordance with relevant guidance
documents. The following statistical criteria shall be adopted:

e The upper 95% confidence limit on the average concentration for each analyte (calculated
for samples collected from consistent soil horizons, stratigraphy or material types) must be
below the adopted criterion;

24 Sampling Design Guidelines (NSW EPA, 1995).
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e No single analyte concentration shall exceed 250% of the adopted criterion; and
e The standard deviation of the results must be less than 50% of the criterion.
7.1.6 Specify Limits of Decision Error

This step is to establish the decision maker’s tolerable limits on decision errors, which are used to
establish performance goals for limiting uncertainty in the data. Data generated during this project
must be appropriate to allow decisions to be made with confidence.

Specific limits for this project have been adopted in accordance with the appropriate guidance from
the NSW EPA, NEPC (2013), appropriate indicators of data quality (DQlIs used to assess QA/QC) and
standard JBS&G’s procedures for field sampling and handling.

To assess the usability of the data prior to making decisions, the data will be assessed against pre-
determined Data Quality Indicators (DQls) for completeness, comparability, representativeness,
precision and accuracy. The acceptable limit on decision error is 95% compliance with DQls.

The pre-determined Data Quality Indicators (DQlIs) established for the project are discussed below in
relation to precision, accuracy, representativeness, comparability and completeness (PARCC
parameters), and are shown in Table 7.2.

e Precision - measures the reproducibility of measurements under a given set of conditions.
The precision of the laboratory data and sampling techniques is assessed by calculating the
Relative Percent Difference (RPD) of duplicate samples.

e Accuracy - measures the bias in a measurement system. The accuracy of the laboratory data
that are generated during this study is a measure of the closeness of the analytical results
obtained by a method to the ‘true’ value. Accuracy is assessed by reference to the analytical
results of laboratory control samples, laboratory spikes and analyses against reference
standards.

e Representativeness —expresses the degree which sample data accurately and precisely
represent a characteristic of a population or an environmental condition.
Representativeness is achieved by collecting samples on a representative basis across the
site, and by using an adequate number of sample locations to characterise the site to the
required accuracy.

e Comparability - expresses the confidence with which one data set can be compared with
another. This is achieved through maintaining a level of consistency in techniques used to
collect samples; ensuring analysing laboratories use consistent analysis techniques and
reporting methods.

e Completeness —is defined as the percentage of measurements made which are judged to be
valid measurements. The completeness goal is set at there being sufficient valid data
generated during the study.

If any of the DQlIs are not met, further assessment will be necessary to determine whether the non-
conformance will significantly affect the usefulness of the data. Corrective actions may include
requesting further information from samplers and/or analytical laboratories, downgrading of the
quality of the data or alternatively, re-collection of the data.
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Table 7.2 Summary of Quality Assurance / Quality Control Program

Data Quality Objective

Precision

Blind duplicates (intra laboratory)

Blind duplicates (inter laboratory)

Accuracy

Surrogate spikes

Laboratory control samples

Matrix spikes

Representativeness

Sampling appropriate for media and analytes
Samples extracted and analysed within holding times.

Trip spike (for volatiles)

Trip blank

Rinsate

Comparability

Standard operating procedures for sample collection & handling
Standard analytical methods used for all analyses

Consistent field conditions, sampling staff and laboratory analysis
Limits of reporting appropriate and consistent

Completeness

Sample description and COCs completed and appropriate
Appropriate documentation

Satisfactory frequency and result for QC samples

Data from critical samples is considered valid

Frequency

1/20samples
1/20samples

All organic samples
1 per lab batch
1 per lab batch

1 per sampling
event when
sampling for volatile
or semi-volatile
COPC

1 per sampling
event for ambient
air sampling

1 per sampling
event where
reusable sampling
equipment used

All Samples
All Samples
All Samples
All Samples

All Samples
All Samples
All QA/QC samples

$rJBSsG

Data Quality Indicator

<50% RPD1
<50% RPD1

70-130%
70-130%
70-130%

organics (14 days),
inorganics (6 months)
70-130% recovery

<LOR

<LOR

All samples
All samples
All samples
All samples

All samples
All samples

Critical samples valid

1. Relative per cent difference

7.1.7 Optimise the Design for Obtaining Data

Various strategies for developing a statistically based sampling plan are identified in EPA (1995%),
including judgemental, random, systematic and stratified sampling patterns. Random sampling is not
appropriate based on the areas of environmental concern identified in previous investigation and
the site inspection. Based on the history of the site a systematic sampling program is considered the
most appropriate for the current investigation. Testpit locations will initially be placed systematically
across the site, with the option for additional sampling locations to be placed in areas of observed

contamination to better delineate any impacted areas.
7.2 Soil Sampling Methodology

7.2.1 Paved Roads

Boreholes (150 mm diameter) will be undertaken by JBS&G, with the use of a drill rig, along the
existing road alignment (as shown on Figures 4a to 4f) at 10 m intervals. Boreholes will be extended
through the fill material to a maximum depth of 0.3 m into natural, whichever is the shallower.

25> sampling Design Guidelines. NSW EPA. September 1995. (EPA 1995)
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Soil samples will be collected at 0-0.15 m, 0.3 m, 0.5 m and every 0.5 m interval to a maximum depth
of 0.3 m into natural materials (or prior refusal). Should physical evidence of gross contamination be
identified during the works, sampling locations may be extended to vertically delineate
contamination. During the collection of soil samples, features such as seepage, discolouration,
staining, odours and other indicators of contamination will be noted. All borehole locations will be
recorded with a hand held trimble GPS.

Collected samples will be immediately transferred to laboratory supplied sample jars. The sample
jars will then be transferred to a chilled ice box for sample preservation prior to and during shipment
to the testing laboratory. A chain-of-custody form will be completed and forwarded with the
samples to the testing laboratory.

Samples will be collected as discussed above however not all samples will be analysed. Samples will
be analysed in accordance with Table 7.3 below, i.e. at a minimum sampling density of 1.25 samples
per location. Where the upper sample/s are impacted (above the adopted site criteria) additional
samples will be requested for analysis.

In addition, a 10 L sample will be collected from each 1 m interval for asbestos quantification as
detailed in Section 7.2.5 below.

7.2.2 Former Building Footprints and Associated Hardstand

X series, W series and Stage 3 building footprints and associated hardstand (as shown on Figure 4)
will be sampled by JBS&G with the aid of an excavator or backhoe, on a 10 m grid or a minimum 2
samples per building footprint if smaller than 100 m2.

Soil samples will be collected at 0-0.15 m, 0.3 m, 0.5 m and every 0.5 m interval to 0.3 m into natural
materials (or prior refusal). Should physical evidence of gross contamination be identified during the
works, sampling locations may be extended to vertically delineate contamination. During the
collection of soil samples, features such as seepage, discolouration, staining, odours and other
indicators of contamination will be noted. All testpit locations will be recorded with a hand held
trimble GPS.

Collected samples will be immediately transferred to laboratory supplied sample jars. The sample
jars will then be transferred to a chilled ice box for sample preservation prior to and during shipment
to the testing laboratory. A chain-of-custody form will be completed and forwarded with the
samples to the testing laboratory.

Samples will be collected as discussed above however not all samples will be analysed. Samples will
be analysed in accordance with Table 7.3 below, i.e.at a minimum sampling density of 1.25 samples
per location. Where the upper sample/s are impacted (above the adopted site criteria) additional
samples will be requested for analysis.

In addition, a 10 L sample will be collected from each 1 m interval for asbestos quantification as
detailed in Section 7.2.5 below.

7.2.3 Stockpiles

Soil samples will be collected from stockpiles 30, 31, and 37 (as shown on Figure 4e) via test pits
through the stockpile using either a backhoe or excavator to be located on top of the stockpile.
Samples will be collected from a minimum of 400 mm below the surface of the stockpile. The test pit
will then be extended into the stockpile until the extent of the underlying in-situ fill with
representative samples collected within each 1 m depth interval.

As detailed in Section 4, a Preliminary Material Classification of Stockpile 30 has already been
undertaken and is provided in Appendix F. To add to the Preliminary Material Characterisation of
Stockpile 30, additional samples will be collected to achieve a sampling frequency of 1/400 m3
overall. The remaining sampling requirements for Stockpile 30 are detailed in Table 7.3.
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Stockpile 31 and 37 will be sampled at a frequency of 1/1000 m3 and analysed for Heavy Metals,
TPH, PAHs, OCP/PCBs.

Should physical evidence of gross contamination be identified during the works, additional samples
may be collected to better characterise the stockpiled material. During the collection of soil samples,
features such as seepage, discolouration, staining, odours and other indicators of contamination will
be noted. All testpit locations will be recorded with a hand held trimble GPS.

During a preliminary inspection of the material, ACM was observed at two locations. As such, based
on WA DoH (2009)% guidelines, asbestos quantification sampling for asbestos will be undertaken.
Due to the volume of material (45,000 m* and 175,000 m3) and the consistency of the material
types, a reduced sampling density of 1/260 m?is considered appropriate (i.e. 173 AQ and 673 AQ
samples, respectively from each stockpile). Based on NEPC 2013 guidance however, which states a
sampling frequency of approximately 1/70 m3, samples will initially be collected at this higher
frequency and the data assessed to determine if the reduces frequency is appropriate. The data and
any reduced sampling densities will be discussed with the site Auditor prior to implementation. A 10
L sample will be collected from each 260 m? interval for asbestos quantification as detailed in
Section 7.2.5 below.

Material from Stockpiles 31 and 37, are proposed to be reused across the development site in areas
such as underneath roadways and/or at depth up to and greater than3 m below final ground
surface. Further, due to the presence of potential ACM within this material, the material will be
tracked and a survey of its final placement location will be undertaken. Additionally, concrete
stockpiles 33, 34, 35, 50 and brick stockpile 36 is proposed to be processed onsite for reuse across
the development site. A stockpile management procedure including appropriate processing methods
and health and safety requirements relating to the processing of stockpiles will be developed.

In addition, asbestos quantification will be undertaken during stockpile sampling (Stockpiles 31 and
37) as follows:

e Should any asbestos containing materials (ACM) be identified during stockpile sampling
(Stockpiles 30, 31 and 37) the following asbestos quantification methodology will be applied:

e Testpitting will be conducted by a field team comprising a backhoe (and operator) and a
JBS&G scientist trained and experienced in the identification of ACM (asbestos containing
material);

e Testpitting in stockpiled material will be conducted at 1/70 m3, with AQ samples (10 L)
collected and raked through from each metre of material forming the height of the stockpile
(as per guidance provided in NEPM 2013%);

e Testpitting locations will be flagged and noted on a field form/mud map;

e ACM in stockpiled fill material will be quantified by the methods advised in NEPM 2013 and
WA DoH 2009 (i.e. a 10 L bucket was filled with material at each 1 m interval and the
material spread onto contrasting material and raked through); and

e One 500 mL soil sample will collected from within the 10 L AQ sample and submitted for
laboratory analysis to assess for the presence of free asbestos fibres and friable asbestos.

26 Guidelines for the Assessment , Remediation and Management of Asbestos-Contaminated Sites in Western
Australia, Western Australia (WA) Department of Health (DoH), May 2009.
28 Contaminated Sites: Sampling Design Guidelines, NSW EPA, 1995 (EPA 1995
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7.2.4 Stockpile Footprints

The footprints of stockpiles 30, 31, 32, 33, 34, 35, 36, 37 and 50 (comprising of 8 ha) will be sampled
by JBS&G with the aid of an excavator or backhoe, with 88 systematic testpits to be completed in
accordance with EPA (1995)%,

Subsequent to removal of stockpile material, a metallic debris clearance will be undertaken in the
footprint extent as outlined in Section 6, following which a detailed site inspection will be conducted
by JBS&G personnel giving consideration to concern regarding historical burial pits (metallic and/or
ordnance waste) in the area. Testpit locations will either be moved or added to target any anomalies
identified during the metallic debris clearance and site inspection.

Soil samples will be collected at 0-0.15 m, 0.3 m, 0.5 m and every 0.5 m interval to a maximum depth
of 0.3 m into natural materials (or prior refusal). Should physical evidence of gross contamination be
identified during the works, sampling locations may be extended to vertically delineate
contamination. During the collection of soil samples, features such as seepage, discolouration,
staining, odours and other indicators of contamination will be noted. All testpit locations will be
recorded with a hand held trimble GPS.

Collected samples will be immediately transferred to laboratory supplied sample jars. The sample
jars will then be transferred to a chilled ice box for sample preservation prior to and during shipment
to the testing laboratory. A chain-of-custody form will be completed and forwarded with the
samples to the testing laboratory.

In addition, a 10 L sample will be collected from each 1 m interval for asbestos quantification as
detailed in Section 7.2.5 below.

Samples will be collected as discussed above however not all samples will be analysed. Samples will
be analysed in accordance with Table 7.3 below, i.e.at a minimum sampling density of 1.25 samples
per location. Where the upper sample/s are impacted (above the adopted site criteria) additional
samples will be requested for analysis.

7.2.5 Asbestos Quantification

Asbestos quantification of all fill material across roads and building footprints will be undertaken as
detailed below:

e Testpitting conducted by field teams comprising a backhoe (and operator), a JBS&G scientist
trained and experienced in the identification of ACM;

e If ACM is identified within stockpiled material, the AQ sample will be collected at a rate of
1/70 m3 (as per guidance provided in NEPM 20132°) or 1 /260 m3 within SP31 and SP37 if
applicable as discussed in Section 7.2.3 above;

e If ACM is identified within in-situ fill material (e.g. roadways or building footprints), the AQ
samples will be collected on a 10 m grid across the area;

e Testpit locations will be flagged and surveyed by a Trimble GPS with an accuracy of sub-1 m.
GPS data will be used to plot the testpit locations on a site plan, as well as being presented
in a tabular format to enable investigations locations to be located (if required) for
subsequent remedial works;

e ACM in stockpiled fill material will be quantified by the methods advised in NEPM 2013 and
WA DoH 2009. At each sample location, recovered fill material (10 L) will be spread and

28 Contaminated Sites: Sampling Design Guidelines, NSW EPA, 1995 (EPA 1995
2% National Environment Projection (Assessment of Site Contamination) Amendment Measure 2013 (No 1)
(NEPM 2013)
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raked. All ACM will be recovered and bagged. The volume of fill material within the testpit
will be calculated and logged;

e Soil samples will be collected in the proximity of selected ACM fragments and submitted for
laboratory analysis (Table 7.3) to assess for the presence of free asbestos fibres/ friable
asbestos;

e ACM collected and bagged from each testpit will be weighed in-house using an externally
calibrated scale with an accuracy of 1 g; and

e Should any fibrous or friable asbestos be observed during field works, these stockpiles will
be noted for later excavation for off-site disposal and validation. No allowance is made for
management of such material during the assessment works.

7.2.6 Photo lonisation Detector

All soil samples will be screened on site during works using a photo-ionisation detector (PID) to
assess the presence of volatile organic compounds (VOCs) including petroleum hydrocarbons. Based
upon field observations and the PID screening results, samples will be analysed in accordance with
the laboratory schedule as detailed in Table 7.3 below.

7.2.7 Field Descriptions and Photographic Record

During the collection of soil samples, features such as seepage, discolouration, staining, odours and
other indications of contamination (e.g. ACM, staining, odours) will be noted. Photographs of site
layout and features will be taken.

7.2.8 Decontamination

Prior to the commencement of sampling activities, any non-disposable sampling equipment,
including sampling trowel/knife will be cleaned with a water/detergent spray, rinsed with water and
then air dried. The equipment will then be inspected to ensure that no soil, oil, debris or other
contaminants were apparent on the equipment prior to the commencement of works. Sampling
equipment will be subsequently decontaminated using the above process between each sampling
location.

7.2.9 Duplicate and Triplicate Sample Preparation

Field soil duplicate and triplicate samples will be obtained during the field works. The collected
samples will be divided laterally into three samples with minimal disturbance to reduce the potential
for loss of volatiles and placed in three clean glass jars and sample bags as appropriate. Each sample
will then labelled with a primary, duplicate or triplicate sample identification before being placed in
the same chilled esky for laboratory transport.

7.2.10 Groundwater Monitoring Well Installation

Twelve Groundwater monitoring wells will be installed across the sites to a maximum depth of 12
mbgs at locations shown on Figures 4A, 4E and 4F. Five monitoring wells will be installed within the
X series footprint site, three monitoring wells will be installed within the W series footprint site and
four monitoring wells will be installed within stockpiles footprint area.

Wells will be installed by a drill rig using a solid flight augers and air hammer, if required. Soil
samples during well installation will be conducted using push tubes (where appropriate). Boreholes
will be advanced to 2 m below groundwater as encountered during drilling, to a maximum depth of
12 m bgs, or prior drilling refusal whichever is shallower. In the case where groundwater is not
encountered within 12 m or before refusal, the requirement for groundwater assessment will be
revisited given the additional site specific geological and hydrogeological information available.

Monitoring wells will be constructed out of Class 18 UPVC (50mm) screen and casing, with
appropriate gravel packs, bentonite seals, well caps, stick ups and lockable galvanised monuments.

©JBS&G 433352/57348 —Rev 4 45



$rJBSsG

At a minimum, a 3 m screen will be installed from 1 m above the identified saturated material based
on discussions of soil/groundwater details with the project manager and/or director.

Wells will be developed after construction using a stainless steel bailer to remove turbidity created
by the drilling and construction process. A minimum of 3 well volumes will be removed from the well
during development. A decontaminated submersible pump will be available if additional volumes of
water are required to be removed. The monitoring wells will be allowed to stabilise for a minimum
of 5 days after development prior to sampling.

If evidence of contamination is observed during drilling works (i.e. odours or staining) drilling will
stop and a diamond core rig will be employed to complete the monitoring well.

7.2.11 Groundwater Sampling

After stabilisation, each new monitoring well will be gauged using an electric interface probe.
Gauging shall include assessment for presence of light non aqueous phase liquids, as well as DNAPLs
by extending to the depth of the sump. Prior to sampling, the wells will be purged to remove
standing water. Field parameters of pH, conductivity, redox and temperature will be taken and
samples obtained once the parameters stabilise to within approximately 10%. Groundwater samples
will be obtained through the use of a low flow peristaltic pump and flow cell. Groundwater samples
will be transferred directly to laboratory supplied sample bottles. Sample bottles will be clearly
marked with sample identification details, sealed and then transferred to a chilled esky with ice.
Samples will be analysed in accordance with the analytical schedule (Table 7.3).

7.2.12 Duplicate and Triplicate Sample Preparation

Field soil duplicate and triplicate samples will be obtained using the above sampling methods. The
collected samples will be placed into three sets of clean water bottles as appropriate. Each sample
set will then be labelled with a primary, duplicate or triplicate sample identification before being
placed in the same chilled esky for laboratory transport.

7.2.13 Survey of New Wells

All new monitoring wells shall be gauged and surveyed. Corrected depth to waters to m AHD shall
be determined for each well. A groundwater contour plot shall be prepared on the basis of the
surveyed levels to estimate groundwater direction.

7.3 Laboratory Analysis

JBS&G will contract Eurofins | MGT (Eurofins) as the primary laboratory for all the required analyses.
The secondary laboratory for these analytes will be Envirolab. All laboratories are NATA registered
for the required analyses.

In addition, the laboratories will be required to meet JBS&G’s internal QA/QC requirements.
Laboratory analysis of samples will be conducted as summarised in Table 7.3.

Laboratory analysis will be undertaken at a rate of 1.25/location in the paved roads, former building
footprints and associated hardstands and stockpile footprints. Surface samples are will initially be
analysed and where any exceedances to the adopted site criteria are reported, further analysis will
be undertaken on samples at depth.

Table 7.3 Proposed Sampling and Analytical Program

Investigation Area Approximate Area/ No. of Sampling Analytes (exc. QA/QC)
and Sample Type Volume Locations
Paved Roads
Stage 1 and 2 730 m long 73 testpits Heavy Metals! - 92
(Soil) TPH/BTEX - 92

PAHs - 92

OCP/PCBs - 92

Explosives? - 92

Asbestos® — 92 (500 ML Soil Samples)
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Analytes (exc. QA/QC)

and Sample Type Volume Locations
Stage 3 Road and 230 m long, and 1 25 testpits Heavy Metals® — 32
Building building (<100 m?) TPH/BTEX - 32
(Soil) PAHs - 32
OCP/PCBs - 32
Explosives? - 32
Asbestos® - 32 (500 ML Soil Samples)
Stage 4 780 m long 78 testpits Heavy Metals® — 98
(Soil) TPH/BTEX — 98
PAHs — 98
OCP/PCBs — 98
Explosives? — 98
Asbestos® — 98 (500 ML Soil Samples)
Stage 5 140 m long 14 testpits Heavy Metals® — 18
(Soil) TPH/BTEX — 18
PAHs — 18
OCP/PCBs — 18
Explosives? — 18
Asbestos® — 18 (500 ML Soil Samples)
Jordon Springs 1000 m long 100 testpits Heavy Metals® — 125

Connector Rd
(Soil)

TPH/BTEX — 125

PAHs — 125

OCP/PCBs - 125

Explosives? - 125

Asbestos® — 125 (500 ML Soil Samples)

Former Building Footpr

ints and Associated Ha

rdstand

X Series Buildings
(Soil)

51230 m?

512

Heavy Metals! - 1024
TPH/BTEX - 1024
PAHs - 1024
OCP/PCBs - 1024
Explosives® - 1024
Asbestos - 1024

X Series Buildings
(Groundwater)

5 Groundwater Monitoring
Wells

Heavy Metals® — 5
TPH/BTEX — 5
PAHs — 5
OCP/PCBs - 5
VOCs - 5
Explosives® - 5

W Series Buildings
(Soil)

4000 m?

40 testpits

Heavy Metals® — 50

TPH/BTEX — 50

PAHs — 50

OCP/PCBs - 50

Explosives? - 50

Asbestos® — 50 (500 ML Soil Samples)

W Series Buildings
(Groundwater)

3 Monitoring Wells

Heavy Metals® — 3
TPH/BTEX — 3
PAHs — 3
OCP/PCBs - 3
VOCs - 3
Explosives® - 3

Stockpiles

Stockpile 30
(Biosolids)

75 000 m3

188

Heavy Metals® — 164 (24 already undertaken)
TPH — 180 (8 already undertaken)

PAHs — 164 (24 already undertaken)
OCP/PCBs — 180 (8 already undertaken)
Selenium — 164 (24 already undertaken)
Phenols — 180 (8 already undertaken)

Stockpiles 31 and 37
(Soil / asphalt)

SP31 - 45 000 m®
SP37 — 175 000 m?®

SP31 — 45
SP37 - 175

Heavy Metals® — 220

PAHs — 220

TPH — 220

VOCs — 220

OCP/PCBs — 220

ASLP Heavy Metals — 55 (1 in 4)

ASLP PAHs — 55 (1 in 4)

Asbestos (500 ML soil samples) — frequency
pending (SP31 and SP37) initially 1/70 m3
however may be decreased to 1/260m* pending
Auditor approval

Stockpile 32 (Soil /

8750 m*

asphalt)

NA

NA- already tested in 2013 under the Recovered
Aggregate Exemption
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Analytes (exc. QA/QC)

and Sample Type Volume Locations
Stockpile 33 1000 m3 NA NA - To be discussed under Stockpile
(Concrete) Management Procedure
Stockpile 34 136 760 m?® NA NA - To be discussed under Stockpile
(Concrete) Management Procedure
Stockpile 35 1800 m® NA NA - To be discussed under Stockpile
(Concrete) Management Procedure
Stockpile 36 (Brick) 19 310 m3 NA NA - To be discussed under Stockpile
Management Procedure
Stockpile 50 Concrete unknown NA NA - To be discussed under Stockpile
+ 50 mm) Management Procedure
Stockpile Footprints
Stockpiles 30, 31, 32, 8 ha 88 testpits Heavy Metals® — 110
33, 34, 35, 36, 37 and TPH/BTEX — 110
S0 PAHs — 110
(Soil) OCP/PCBs - 110
Explosives? - 110
Asbestos® — 110 (500 ML Soil Samples)
Stockpile 30 additional analyses
Selenium — 14
Phenols - 14
Stockpiles 30, 31, 32, 8 ha 4 Groundwater Monitoring Heavy Metals® — 4
33, 34, 35, 36, 37 and Wells TPH/BTEX — 4
50 PAHs — 4
(Groundwater) OCP/PCBs - 4
VOCs - 4

Explosives® - 4

1 Heavy metals analysis includes As, Ba, Cd, Cr, Cu, Pb, Ni, Hg, Zn.
2 Explosives analysis will include but not limited to RDX, TNT, 2,4-DNT and 2,6-DNT.
3|f asbestos is observed, additional asbestos analysis may be required and this will constitute a variation.

In addition to the above analyses, for QA/QC purposes field duplicates and triplicates will be
analysed at a rate of 1/20 primary samples. Rinsate samples will be obtained from all reusable

sampling equipment per sampling event, and trip spike and trip blank samples will accompany the

soil samples for each batch of samples submitted to the laboratory.

It is noted that auditor concurrence with this method is required prior to implementation across the

current site area.
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8. Assessment Criteria

8.1 Regulatory Technical Guidelines

The investigation will be undertaken with consideration to aspects of the following guidelines and
technical documents, as relevant:

e Contaminated Sites: Guidelines for Assessing Service Station Sites, NSW EPA, 1994 (EPA
1994);

e Contaminated Sites: Sampling Design Guidelines, NSW EPA, 1995 (EPA 1995)

e Contaminated Sites: Guidelines for Consultants Reporting on Contaminated Sites, NSW OEH,
2011 (OEH 2011);

e Contaminated Sites: Guidelines for the NSW Site Auditor Scheme, 2nd Edition, NSW
Department of Environment and Conservation, 2006 (DEC 2006);

e National Environment Protection (Assessment of Site Contamination) Amendment Measure
2013 (No. 1), National Environment Protection Council, 2013 (NEPC 2013);

e Environmental Guidelines use and Disposal of Biosolid Products, NSW EPA, 2000 (EPA 2000);
and

e Waste Classification Guidelines, NSW EPA, November 2014 (EPA 2014).
8.2 Soil Criteria

Based on the proposed mixed land use of the site as Standard Residential and Recreational,
concentrations of contaminants in the soil will be compared against published levels as presented in
Tables 8.1 and 8.2, sourced from the following:

e Health based Investigation Levels (HILs) for Residential- NEPC 2013, HIL-A;
e Generic ecological investigation levels (EILs) based on NEPC (2013); and

e Ecological Screening Levels (ESLs) for TPH fractions, BTEX and benzo(a)pyrene in fine grained
soil for either urban residential and public open space land use or areas of ecological
significance within the Regional Open Space areas (NEPC 2013).

Additionally, a site specific Human Health and Ecological Risk Assessment (HHERA) will be completed
for the Central Precinct on receipt of site analytical data. This will be updated during the staged
development works as additional analytical data is collected. Should the HHERA specify site specific
criteria these will be incorporated into the SRAPs.

Works have been completed in accordance with the decision process for assessment of urban
redevelopment sites (DEC 2006).

Additionally, data from Stockpile 30 will be compared to the contaminant acceptance concentration
thresholds for biosolids in EPA 2000.

Where required, results will be statistically assessed in accordance with the method summarised in
Table 7.1.

The results of asbestos observations and analysis will be assessed in general accordance with NEPC
(2013) and WA DOH (2009) guidance.

No HILs are available for various explosives compounds. In assessing the concentrations of
explosives, the “US Army Medical Bioengineering Research and Development Laboratory for the
Corn Husker Army Ammunition Plan, Rosenblah, 1986” acceptable levels for urban development
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were adopted, as these levels have been adopted in previous environmental assessments on the
former ADI property as detailed in Table 8.1 below.

Limit of

Reporting

Table 8.1 Health Based Soil Investigation Criteria (all units in mg/kg)

Laboratory Method

Health Investigation/ Screening Levels
Residential A

METALS
Arsenic 2.0 ICP-AES (USEPA 200.7) 100
Boron 10.0 ICP-AES (USEPA 200.7) 4500
Cadmium 0.4 ICP-AES (USEPA 200.7) 20
Chromium 5.0 ICP-AES (USEPA 200.7) . 100!
Chromium (V1) 1.0 Alkali Ieacgr;cL)JI;)éiAn;Zgé%(AA)PHABSOO— 100
Copper 5 ICP-AES (USEPA 200.7) 6,000
Nickel 5.0 ICP-AES (USEPA 200.7) 400
Lead 5.0 ICP-AES (USEPA 200.7) 300
Zinc 5.0 ICP-AES (USEPA 200.7) 7,400
Mercury (inorganic) 0.05 Cold Vapour ASS (USEPA 7471A) 402
POLYCYCLIC AROMATIC
HYDROCARBONS
(Cair;'&‘;ﬁinp'E;AHs 0.028 GCMS (USEPA8270) 3
Naphthalene 0.1 GCMS (USEPA8270) 56
Total PAHs* 0.4 GCMS (USEPA8270) 300
BTEX
Benzene 1.0 Purge Trap-GCMS (USEPA8260) 0.7°
[Toluene 1.0 Purge Trap-GCMS (USEPA8260) 480°
Ethylbenzene 1.0 Purge Trap-GCMS (USEPA8260) NL®
[Total Xylenes 3.0 Purge Trap-GCMS (USEPA8260) 1108
[TOTAL RECOVERABLE
HYDROCARBONS
F1 Cs-Cio 10 TPH Purge Trap-GCMS (USEPA8260) 505
F2 >Ci10-Ci6 50 TPH Purge Trap-GCMS (USEPA8260) 280°
F3 >C16-Cs 100 Purge Trap-GCFID (USEPAS000) | )
F4 >C34-Cao 100 Purge Trap-GCFID (USEPA8000) -
IORGANOCHLORINE PESTICIDES
DDT + DDD + DDE 0.3 GCECD (USEPA8140,8080) 240
Aldrin + Dieldrin 0.2 GCECD (USEPA8140,8080) 6
Chlordane 0.1 GCECD (USEPA8140,8080) 50
Endosulfan 0.3 GCECD (USEPA8140,8080) 270
Endrin 0.1 GCECD (USEPA8140,8080) 10
Heptachlor 0.1 GCECD (USEPA8140,8080) 6
HCB 0.1 GCECD (USEPA8140,8080) 10
Methoxychlor 0.1 GCECD (USEPAS8140,8080) 300
PHENOLS
Phenol 5 Distillation-Colorimetric (APHA 5530) 3000
PCBs
[Total PCBs 0.7 GCECD (USEPA8140,8080) 1
Asbestos

No asbestos capable of being detected via
IAsbestos the investigation, which comprises both
(<0.1 m bgs) 0-1g/ke PLM / Dispersion Staining visual identifigcation and samplepanalysis by a

NATA accredited laboratory
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Health Investigation/ Screening Levels

Limit of Residential A

Reporting Laboratory Method

0.001%
Asbestos FA/AF ) ) .
(>0.1 m bgs) 0.1g/kg PLM / Dispersion Staining

0.01%
Bonded ACM . . »
(>0.1 m) 0.1g/kg PLM / Dispersion Staining

No respirable asbestos fibres of being
Asbestos Fibres 0.1g/kg PLM / Dispersion Staining detected via sample analysis by a NATA
accredited laboratory

Explosives

RDX 0.5 HPLC (USEPA 8332) 107
TNT 0.5 HPLC (USEPA 8332) 157
2,4 —DNT and 2,6 - DNT 0.5 HPLC (USEPA 8332) 1.57
Notes:

1. Guideline values presented are for Chromium (VI) in absence of total Chromium values. Where total Chromium results
are elevated, samples will be analysed for Chromium (VI).

2. Guideline values are for inorganic mercury. Where elevated mercury concentrations are encountered and/or site
information suggests the potential presence of elemental mercury and/or methyl mercury, consideration of applicability
would be needed.

3. Carcinogenic PAHs calculated as per Benzo(a)pyrene Toxicity Equivalent Factor requirements presented in NEPC 2013
4. Total PAHs calculated as per requirements presented in NEPC 2013.

6. Soil Health Screening Levels for Vapour Intrusion: Clay Soils. Values presented are those for 0 to <1 m bgs for residential
landuse. Reference should be made to results tables for further detail of levels at greater depths.

7. US Army Medical Bioengineering Research and Development Laboratory for the Corn Husker Army Ammunition Plan,
Rosenblah, 1986.

NL: Non-limiting.
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Table 8.2 Ecological Screening Levels and Soil Quality Guideline Values (all units in mg/kg)

ESLs ESLs SQGs (Aged)® SQGs (Aged)®
Limit of Urban Areas of Urban Residential Areas of
X Laboratory Method Residential and Ecological and public open Ecological
Reporting N e -
public open Significance Significance
METALS
. ICP-AES (USEPA
/Arsenic 4.0 200.7) - - 100 40
. ICP-AES (USEPA
Cadmium 0.4 200.7) - - - -
. ICP-AES (USEPA
Chromium 1.0 200.7) - - 410 140
Alkali leach
. colorimetric
Chromium (VI) 1.0 (APHA3500- - - - -
Cr/USEAP3060A)
ICP-AES (USEPA
Copper 1.0 200.7) - - 230 85
) ICP-AES (USEPA
Nickel 1.0 200.7) - - 270 50
ICP-AES (USEPA
Lead 1.0 200.7) - - 1100 470
. ICP-AES (USEPA
Zinc 1.0 200.7) - - 770 230
. . Cold Vapour ASS
Mercury (inorganic) 0.1 (USEPA 7471A) - - - -
POLYCYCLIC AROMATIC HYDROCARBONS
Benzo(a)pyrene 0.5 GCMS (USEPA8270) 0.7 0.7 - -
Naphthalene 0.1 GCMS (USEPA8270) - 170 10
BTEX
Purge Trap-GCMS
Benzene 1.0 (USEPA8260) 50 10
Purge Trap-GCMS
[Toluene 1.0 (USEPA8260) 85 10
Purge Trap-GCMS
Ethylbenzene 1.0 (USEPA8260) 70 1.5
Purge Trap-GCMS
[Total Xylenes 3.0 (USEPA8260) 105 10
TOTAL RECOVERABLE HYDROCARBONS
TPH Purge Trap- " 1
F1 Ce-Ci0 10 GCMS (USEPA8260) 180 125
] TPH Purge Trap- 5 2 ) .
F2 >Ci10-Ci6 50 GCMS (USEPAS260) 120 25
Purge Trap-GCFID Insufficient data
F3 >Cie-Cas 100 (USEPA8000) 300 to derive value
Purge Trap-GCFID Insufficient data
F4 >Caa-Cao 100 (USEPA8000) 2800 to derive value
IORGANOCHLORINE
PESTICIDES
GCECD
boT 0.1 (USEPA8140,8080) ) ) 180 3
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Notes:

Values for F1 Ce-Co are obtained by subtracting BTEX (Sum) from laboratory result for Ce-Co TRH.

Values for F2 >Ci10-C16 are obtained by subtracting naphthalene from laboratory result for >Ci0-C16 TRH.

SQG derived using assumed data using NEPC 2013 methodology, using the EIL calculator. Estimated CEC at 20 cmol/kg, pH at 7 and
percentage clay content >10%.

8.3 Groundwater Criteria

The groundwater criteria presented in Table 8.3 shall be considered when assessing groundwater
data collected during assessment activities. Fresh water ecosystem values have been adopted
based on the proximity of the site to the Nepean River.

Table 8.3 Groundwater Assessment Criteria (units in pug/L unless noted)

Fresh Water Ecosystems? Recreation?® Visual Drinking Water® Irrigation  LOR’

‘ Amenity* ‘
TOTAL PETROLEUM HYDROCARBONS
TPH (Cs — Csq) 72 - ';‘?;223: 9010 - 2507
Benzene 950 10 : L - [ 02
Toluene 1802 - - 800 - 0.2
Ethylbenzene 80?2 - - 300 - | 0.2
Xylene (m+o+p) 752 - - 600 - 0.2
Aluminium 55 2000 - 2008 5,000 -
Arsenic (111/V) 24 /135 70 - 7 100 | -
Barium - 7000 - 700 - |
Boron 370 40 000 - 4000 500 | —
Cadmium 0.2" 20 - 2 10 ] i
Chrom!um (1 - 500 - - - | -
Chromium (VI) 1.0 - 50 100 | -
Copper 1.4 4000 - 2000 200
Lead 3.4 100 - 10 2000
Manganese 1900 5000 - 500 200 | -
Mercury 0.06! 10 - 1 2 |
Nickel 11 200 - 20 200 | -
Zinc 8 30 000 - 30008 2000 -
Naphthalene 16 62 - 6.2° S R
2-methylnaphthalene - - - - - 10
Acenaphthylene - - - - - | 01
Acenapthene ' 3700 - 370° R R
Fluorene - 2400 - 240° - | -
Phenanthrene 0.62 - - - -
Anthracene 0.01? 18 000 - 1800° - |
Fluoranthene 12 15 000 - 15008 - | -
Pyrene ' 1800 - 180° R R
Benzo(a)anthracene - 0.92 - 0.092° - -
Chrysene - 92 - 9.26 - |-
Benzo(b&k)fluoranthe - 0.92 - 0.0926 - -
ne
Indeno(1,2,3- - 0.92 - 0.092°6 -
cd)perylene
Benzo(g,h,i)perylene - - - - -
Dibenz(a,h)anthracene - - - - -
Benzo(a)pyrene 0.12 - 0.01 -
TNT 2,4,6 0.14% - - - -
DNT 2, 4 0.016% - - - -
DNT2,6 0.0003" : : : - | ooo1
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Fresh Water Ecosystems? Recreation?® Visual Drinking Water® Irrigation  LOR’

Amenity*
CHLORINATED ALKENES
Dichloromethane - - - 0.004 - _ -
[Trichloromethane - - - 0.003 -
Trihalomethane - - - 0.25 -
[Tetrachloromethane - - - 0.003 -
1,2-Dichloroethane - - - 0.003 - |
1,1,2-Trichloroethane 6500 - ] - - - ] - |
phenols
Phenol 320 2 - 11,000° - 105
2-Chlorophenol 320 - - - - | 05
4-Chlorophenol - - - - S
2,4-Dichlorophenol - - - - - | 05
2,4,6-Trichlorophenol - - - - - | o5
2,3,4,6- - _

Tetrachlorophenol
Pentachlorophenol -

ORGANOCHLORINE PESTICIDES

DDT 0.006 - - 0.009 - | -
Aldrin + Dieldrin - - - 0.0003 A I
Chlordane 03 - - 0.002 S —
Endosulfan 0.03 - - 0.02 - | -
Endrin 0.01 - - - - |
Heptachlor 0.01 - - - - _
Notes

1. 95% protection levels (fresh water ecosystems) have been used. When these levels fail to protect key test
species, the 99% protection levels were used - ANZECC/ARMCANZ (2000).
2. Insufficient data to derive a reliable trigger value. In these instances, reference has been made to low reliability
trigger levels contained in ANZECC/ARMCANZ (2000). The lowest TV for m-xylene has been adopted as a
screening value.
Recreational purposes — NHMRC (2008) — 10 times Drinking Water
Recreational water quality and aesthetics —5.5.2.3.3 ANZECC/ARMCANZ (2000)
Criteria for As (V) selected
US EPA (2010) Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, tap water criteria
Laboratory limit of reading provided for substances with insufficient published ecological / health investigation
guidelines, or where published guidelines fall below laboratory limit of detection.
7. Based on aesthetic considerations. No Health based guideline published.
8. NHMRC (2011) ‘Australian Drinking Water Guidelines 6’
*Please note that the limit of detection is higher than the ANZECC 200 trigger level for these contaminants. If a detection
above the LOR is reported, additional investigation will be undertaken.

A
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9. Reporting

The ESA report will be prepared in general accordance with OEH (2011), documenting the works as
completed.
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10. Limitations

This report has been prepared for use by the client who commissioned the works in accordance with
the project brief only and has been based in part on information obtained from other parties. The
advice herein relates only to this project and all results conclusions and recommendations made
should be reviewed by a competent person with experience in environmental investigations, before
being used for any other purpose.

JBS&G accepts no liability for use or interpretation by any person or body other than the client. This
report should not be reproduced without prior approval by the client, or amended in any way
without prior approval by JBS&G, and should not be relied upon by other parties, who should make
their own enquires.

Sampling and chemical analysis of environmental media is based on appropriate guidance
documents made and approved by the relevant regulatory authorities. Conclusions arising from the
review and assessment of environmental data are based on the sampling and analysis considered
appropriate based on the regulatory requirements and site history, not on sampling and analysis of
all media at all locations for all potential contaminants.

Limited sampling and laboratory analyses were undertaken as part of the investigations, as
described herein. Ground conditions between sampling locations may vary, and this should be
considered when extrapolating between sampling points. Chemical analytes are based on the
information detailed in the site history. Further chemicals or categories of chemicals may exist at
the sites, which were not identified in the site history and which may not be expected at the site.

Changes to the subsurface conditions may occur subsequent to the investigations described herein,
through natural processes or through the intentional or accidental addition of contaminants. The
conclusions and recommendations reached in this report are based on the information obtained at
the time of the investigations.

This report does not provide a complete assessment of the environmental status of the site, and it is
limited to the scope defined herein. Should information become available regarding conditions at
the site including previously unknown sources of contamination, JBS&G reserves the right to review
the report in the context of the additional information.
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NSW Environment Protection Authority
SITE AUDIT STATEMENT (SAS)

Site Audit Statement No.: CHK001/1

Site Auditor (accredited under NSW Contaminated Land Management Act 1997):

Name: Christopher H Kidd Company: HLA-Envirosciences Pty Limited
Address: 33-63 Grandview Street, Pymble, NSW Postcode: 2076

Phone: (02) 9988 4422 Fax: (02) 9988 4441

Site Details

ADI St. Marys Property — excluding Eastern Sector, QEL, Site 6 and Site 23, buildings and
concrete siockpile. .
Address: Forrester Road, St. Marvs Postcode: 2760
Lot and DP Number: Lot 2 in DP803832
' Lot 2 and 3 in DP223888 (part of)
Lot 3 in DP789196
Lot 3 in DP598653
(see attached map for excluded areas)

Local Government Area: Penrith and Blacktown

Site Audit requested by:

Name: Mr P Newton Company: Department of Urban Affairs and
Planning

Address: Sydney Region West

Level 8. Signature Tower

2-10 Wentworth Strest

Partamatta NSW 2150

Phone: (02) 9895 7142 - Fax: (02) 9895 6270

Name of contact person (if different from above:

Consultancy(ies) who conducted the site investigation(s) and/or remediation:

e ADI Limited Chemucal and Explostves Ordnance
Investigations, Remediation and Validation 1990 -
1999

e Mackie Martin & Associates Groundwater Investigations, 1991

Title(s) of Repori(s) reviewed:

1. Historical Report — St Marys Property, ADI Limited, 1996;

Validation Report for the Westem Sector, ADI St Marys Facility, ADI Limuted
November 1994,

Validation Report for the North Western Sector of the ADI St Marys Facility, Report No.
498800, ADI Limuted 1993;

4. Validation Report for the Southern Sector West of the ADI St Marys Property, Report
No. 498810, AD{ Limited 1996;

[\

[¥3)
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Validation Report for the Southern Sector East of the St Marys Property, Report No.
498810, ADI Limited 1996;

6. Validation Report for the Northern Sector of the ADI St Marys Property, Report No.
498820, ADI Limited 1996;

7. Validation Report for the Cental Sector East of the ADI St Marys Property, Report No.
498840, ADI Limited 1997,

8. Validation Report for the Central Sector West of the ADI St Marvs Property, Report No.
498840, ADI Limited 1996,

9. Validation Report for the North Eastern Sector of the ADI St Marys Property, Report No.
498850, ADI Limited 1996;

10. QA/Verification Survey Results, AD[ St Marys Property, Report No. PG580323da ADI
Limited. 1999,

" Other Information reviewed:

1. Site Investigation Report of St Marys Facility Ammunition and Missiles Division,
Volume 4 ~ Discussions and Conclusions, ADIL, June 1991.

1~

Remediation Action Plan for the Northern Sector, ADI St Marys Facility, Report No.
498820, ADI Limited 1996;

Remediation Action Plan for Central Eastern Sector, ADI St Marys Facility, Report No.
498340, ADI Limited 199¢;

4. Remediation Action Plan for the Eastem Sector of the ADI St Marys Property, Report
No. 498830, ADI Limited 1996;

5. Stage I Decontamination Audit. ADI St Marys CMPS&F, 1997.

U

Summary Site Audit Report Title:
Stage 2 Decontamination Audit Report for ADI Site, St Marys.
I have completed a site audit (as defined in the Contaminated Land Management Act 1997)

and reviewed the reports and information referred to above with due regard to relevant laws
and guidelines. [ certify that the site (tick all appropriate boxes)

(a) is suitable for the following use(s):
v residential, including substantial vegetable garden and poultry;

residential with minimal opportunity for soil access including units;
daycare centre, preschool, primary school;
secondary school;

park, recreational open space, playing field;
commercial/industrial use;

E—Cder
}W
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P\J JOBS\1200 to J1240J1219\Site Audit Statements abede.doc 2-3




A mtembiery of Mareing Lot dismresis Py Lsted
ACN OK3 £54 004

E MLA-Enviresclences Pty Limited
AGH 00 204 TR2

subject to
v Conditions

1. Excludes Eastern Sector, QEL, Site 6 and Site 23 which are covered by separate
site audit statements, namely CHK001/2, CHK001/3, CHK001/4 and CHKO001/5.
2. Excludes areas not yet investigated including the footprint of original buildings, car
parks and roads, mainly around former Administration Centre Buildings
CHKO001/6) and the concrete stockpile in Central Sector West. (Stockpile
CHK001/7)
An appropriate management plan, including procedures for the safe handling and
disposal of any items of ordnance that may be found during sarthworks, should be
lodged prior to the commencement of development earthworks. This plan should
be similar to the *Remnant Contamination Management Plan” subnutted by ADI
(ses Appendix E of the Site Audit Report).

(V2]

[ am accredited by the NSW Environment Protection Authority under the Contaminated Land
Management Act, 1997 as a site auditor (Accreditation No. 9813).

I Certify that:

(2) [ have personally examined and am familiar with the information contained in this
statement, including the reports and information referred to in this statement, and

(b) this statement is to the best of my knowledge, true, accurate and complete. and
(c) on the basis of my inquiries made to those individuals immediately responsible for
making the reports, and obtaining the information, referred to in this statemenr, those

reports and that information are, to the best of my knowledge, true. accurate and
complete.

[ am aware that there are penalties for wilfully submitting false, inaccurate or incomplete
information. '

Signed:

AL Date: *fl/ ';-I/G‘C:

¥}
]
[
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NSW Environment Protection Authority

SITE AUDIT STATEMENT (SAS)

Site Audit Statement No.:. CHKO001/4

Site auditor (accredited under NSW Contaminated Land Management Act 1997):

Name: Christopher H Kidd Company: HLA-Envirosciences Pty Limited
Address: 33-65 Grandview Street, Pymble, NSW Postcode: 2076

Phone: (02) 9988 4422 Fax: {(02) 9988 4441

Site Details

ADI St. Marvs Property -Site 6
Address: Forrester Road, St. Marys Postcede: 2760

Lot and DP Number: Lot 2 in DP803832 (part of)
(see attached map)
Local Government Area: Penrith and Blacktown

Site Audit requested by:

Name: Mr P Newton Company: Department of Urban Affairs and
Planning
Address: Sydnev Region West

Level 8, Signature Tower

2-10 Wentworth Street

Parramatta NSW 2130

Phone: (02) 9895 7142 - Fax: (02) 9893 6270

Name of contact person (if different from above:

Consultancy(ies) who conducted the site investigation(s) and/or remediation:

"« ADI Limited Chemical and Explosives Ordnance
Investigations, Remediation and Validation 1590-
1999
e Mackie Martin & Associates Groundwater Investigations, 1991

Title(s) of Report(s) reviewed:

1. Historical Report ~ St Marys Property, ADI Limited, 1996,

2. Validation Report for the North Western Sector of the ADI St Marys Facility, Report
No. 498800, ADI Limited 1993;

QA/Verification Survey Results, ADI St Marys Property, Report No. PG980323da
ADI Limited, 1999.

Other Information reviewed:

9]

L. Site Investigation Report of St Marys Facility Ammunition and Missiles Division,
Volume 4 - Discussions and Conclusions, ADI, June 1991.

2. Stage [ Decontamination Audit, ADI St Marys CMPS&F, 1597.

P:\J JOBSJ1200 to J1249\J1219\Site Andit Statements abede.doc 1-2
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Summary Site Audit Report Title:
Stage 2 Decontamnination Audit Report for ADI Site, St Marys.

I have completed a site audit (as defined in the Contaminated Land Management Act 1997)
and reviewed the reports and information referred to above with due regard to relevant laws
and guidelines. 1 certify that the site (tick all appropriate boxes)

(a) is suitable for the following use(s):
7/ residential, including substantial vegetable garden and poultry;

Fable-sarde ol E-BeY ,":bw -

vevevs eIt B

residential with minimal

a1 wPintidlata

v opportunity for soil access including units;
/ davcare centre, preschool, primary school:

v secondary school;

/ park, recreational open space, playing field;

v commercial/indusmal use;

: Gﬁ}ei ))),ﬂ—r
subject to
v Conditions

1. Appropriate management plan including procedures for the safe handling and
disposal of any items of explosive ordnance, shall be in place before development
earthworks commences and shall remain in place to cover any excavation on the
site during its ongoing use. This plan should be similar to the “Remnant
Contamination Management Plan” submitted by ADI (see Appendix E of the Site
Audit Report).

2. The final surface of anv earthworks in areas which are to be used for acuve
recreational land uses, e.g. sports grounds, school grounds and picnic areas. or low
density residential use, should, on completion of the earthworks, be surveved with
a metal detector by appropriately qualified and experienced personnel, and the
waork reviewed by an independent site auditor.

I am accredited by the NSW Environment Protection Authority under the Contaminated Land
Management Act, 1997 as a Site Auditor (Accreditation No. 9813).

P JOBS\T1200 to J1249\J1219\Site Audit Statements abede.doe 2-2
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I Certify that:

(a) Ihave personally examined and am famihar with the information contained in this
statement,

(b) inciuding the reports and information referred to in this statement, and

(c) this statement is to the best of my knowledge, true, accurate and complete, and

(d) on the basis of my inquirtes made to those individuals immediately responsible for
making the reports, and obtaining the information, referred to in this statement, those
reports and that information are, to the best of my knowledge, true, accurate and
complete.

I am aware that there are penalties for wilfully submitting false, inaccurate or incomplete
information.

Signed: Py Date: _7/ G/ 74
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NSW Environment Protection Authority

SITE AUDIT STATEMENT (SAS)

Site Audit Statement No.. CHKOQ0OL/3

Site auditor (accredited under NSW Contaminated Land Management Act 1997):

Name: Christopher H Kidd Company: HLA-Envirosciences Pty Limited
Address: 53-65 Grandview Street, Pymble, NSW Postcode: 2076
Phone: {02) 9988 4422 Fax: (02) 9988 4441

Site Details

ADI St. Marys Property —Site 23
Address: Forrester Road, St. Marys Postcode: 2760

Lot and DP Number: Lot 2 in DP803832 (part of)
(see attached map)
Local Government Area: Penrith and Blacktown
Site Audit requested by:
Name: Mr P Newton Company: Department of Urban Affairs and
Planning
Address: Svdney Region West

Level 8, Signature Tower

2-10 Wentwaorth Street

Parramatta NSW 2150

Phone: (02) 9895 7142 - Fax: (02) 98935 6270

Name of contact person (if different from above:

Consuitancy(ies) who conducted the site investigation(s) and/or remediation:

e 'ADI Limited Chemical and Explosives Ordnance
Investigations, Remediation and Validation 1990-
1999

» Mackie Martin & Associates Groundwater Investigations, 1991

Title(s) of Report(s) reviewed:

1. Historical Report - St Marys Property, ADI Limited, 1996;

2. Validation Report for the Central Sector West of the ADI St Marys Propertv, Report No.
498840, ADI Limited 1996;

[¥P)

QA/Verification Survey Results, ADI St Marys Property, Report No. PG930323da ADI
Limited, 1999.

Other Information reviewed:
1 Site Investigation Report of St Marys Facility Ammunition and Missiles Division,

Volume ¢ — Discussions and Conclusions, ADL, June 1991.
2 Stage I Decontamination Audit, ADI St Marys CMPS&F, 1997.
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NSW Environment Protection Autherity
SITE AUDIT STATEMENT (SAS)

Site Audit Statement No.: CHK001/6
Site Aunditor (accredited under NSW Contaminated Land Management Act 1997):

Name: Christopher H Xidd Company: HLA-Envirosciences Pty Limired

Address: 33-63 Grandview Street, Pymble, NSW Postcode: 2076
Phone: (02) 9988 4422 Fax: (02) 9938 4441
Site Details

ADI St. Marys Property - existing buildings and paved areas scattered about the site.
Address: Forrester Road, St. Marys Postcode: 2760
Lot and DP Number: Lot 2 in DP803832
N Lot 2 and 3 in DP223888 (part of)
Lot 3 in DP789196 )
Lot 3 in DP598653
{see attached 7 maps)
Local Government Area: Peunrith and Blacktown

Site Audit requested by:

Name: Mr P Newton Company: Department of Urban Affairs and
Planning
Address: Sydney Region West

Level 8, Signature Tower

2-10 Wentworth: Street

Parramatta NSW 2150

Phone: (02) 9895 7142 -Fax: (02) 9895 6270

Name of contact person (if different from above:

" Consultancy(ies) who conducted the site investigation(s) and/or remediation:

o  ADI Limited Chemical and Explosives Ordnance
Investigations, Remediation and Validation 1990 -
‘ 1999 ;
® Maclde Martin & Associates Groundwater Investigations, 1991

Title(s) of Report(s) reviewed:

11. "Historical Report - St Marys Property, ADI Limited, 19%6;

12. Validation Report for the Western Sector, ADI St Marys Facility, ADI Limited
November 1994;

3. Validation Report for the North Western Sector of the ADI St Marys Facility, Report No.
498800, ADI Limited 1995,

14. Validation Report for the Southern Sector West of the ADI St Marys Property, Report
No. 498310, ADI Limited 1996;

P:\T JOBSV1200 to J1249U1219\Site Audit Statements abede.doc 4-5
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16.

17.

18.

15.

20.

. Validation Report for the Southern Sector East of the St Marys Property, Report No.

498810, ADI Limited 1596;

Validation Report for the Northern Sector of the ADI St Marys Property, Report No.
498820, ADI Limited 1996; ,

Validation Report for the Cental Sector East of the ADI St Marys Property, Repert No.
498840, ADI Limited 1997,

Validation Report for the Centrai Sector West of the ADI St Marys Property, Report No.
498840, ADI Limited 1996;

Validation Report for the North Eastern Sector of the ADI St Marys Property, Report No.
498850, ADI Limited 1996;

QA/Verification Survey Results, ADI St Marys Property, Report No. PG980323da ADI
Limited, 1999.

Other Infarmation reviewed:

6.

10.

3

Site Investig‘éﬁon Report of St Marys Facility Ammunition and Missiles Division,
Volume 4 - Discussiouns and Conclusions, ADI, June 1591,

Remediation Action Plan for the Northern Sector, ADI St Marys Facility, Report No.
498820, ADI Limited 1996;

Remediation Action Plan for Central Eastern Sector, ADI St Marys Facility, Report No.
498840, ADI Limited 1996;

Remediation Action Plan for the Eastern Sector of the ADI St Marys Property, Report
No. 498830, ADI Limited 1996;

Stage I Decontamination Audit, ADI St Marys CMPS&F, 1997,

Summary Site Audit Report Title:

Stage 2 Decontamination Audit Report for ADI Site, St Marys.

T have completed a site audit (as defined in the Contaminated Land Management Act 1997)

- and reviewed the reports and information referred to above with due regard to relevant laws

and guidelines. [ certify that the stte (iick all appropriate boxes)

{a) is suitable for the following use{s):

— e rathttar-in et S tRRTa

V' commercial/industrial use;

& Other — May continue to be used for existing commercial use and carparks, but
underlying soils need to be tested for chemical and ordnance contamination after
demolition.

P:AJ JOBS\I1200 to T1249471219\Site Audit Statements abede.doc 5-3
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subject to
v~ Conditions

1. Scils under existing buildings, car parks, roads and the concrete stockpile shall be
tested for ordnance and/or chemical contamination when these facilities are
removed, site audits statements for these areas will also be required.

2. An appropriate management plan, including procedures for the safe handling and
disposal of any items of ordnance that may be found during earthwarks, should be
lodged prior to the commencement of development earthworks, This plan shouid
be similar to the “Remnant Contamination Management Plan” submitted by ADI
(see Appendix E of the Site Audit Report).

1 am accredited by the NSW Environment Protection Authority under the Contaminated Land
Management Act, 1997 as a Site Aunditor (Accraditation No. 9813).

1 Certify that:

(@) 1 have personally examined and am familiar with the information contained in this
statement, including the reports and information referred to in this statement, and

(b) this statement is to the best of my knowledge, true, accurate and complete, and

() on the basis of my inquiries made to those individuals immediately responsible for
making the reports, and cbtaining the information, referred to in this statement, those

reports and that information are, to the best of my knowledge, true, accurate and
complete.

I amn aware that there are penalties for wilfully submitting false, inaccurate or incomplete
information.

' Signed: /QMJAH Date: 7 / 2 / 79
—7 1
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NSW Environment Protection Authority
SITE AUDIT STATEMENT (SAS)
Site Audit Statement No.. CHKO0Q1/7
Site auditor (accredited under NSW Contaminated Land Management Act 1997):
Name: Chnstopher H Kidd Company: HLA-Envirosciences Pty Limited
Address: 53-65 Grandview Street, Pymble, NSW Postcode: 2076
Phone: (02) 9988 4422 Fax: (02) 9988 4441
Site Details
ADI St. Marys Property —Concrete Stockpile
Address: Forrester Road, St. Marys Postcode: 2760
Lot and DP Number: Lot 2 in DP803832 (part of)
{see attached map)
Lacal Government Area: Penrith and Blacktown
Site Audit requested by:
Name: Mr P Newton Company: Department of Urban Affairs and
Planning

Address: Sydney Region West

Level 8, Signature Tower

2-10 Wentworth Street

Parramatta NSW 2150

Phone: (02) 9895 7142 - Fax: (02) 9893 6270

Name of contact person (if different from above:

Consultancy(ies) who conducted the site investigation(s) and/or remediation:

e ADI Limited Chemical and Explosives Ordnancs
Investigations, Remediation and Validation 1990-
1999

e Mackie Martin & Associaies Groundwater Investigations, 1991
Title(s) Iof Report(s) reviewed:

4. Historical Repart — St Marys Property, ADJ Limited, 1996;

5. Validation Report for the Central Secter West of the ADI St Marys Property, Report No.
498840, ADI Limited 1996;

6. QA/Venfication Survey Results, ADI St Marys Property, Report Ne. PG980323da ADT
Limuted, 1999,

P:\J JOBS\I1200 to J1249\11219\Site Audit Staternents.abede.doc 1-3
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Qther Information reviewed:

3 Site Investigation Report of St Marys Facility Ammunition and Missiles Division,
Volume 4 — Discussions and Conclusions, ADI, June 1991.

4 Stage I Decontamination Audit, ADI St Marys CMPS&F, 1997,

Summary Site Audit Report Title:

Stage 2 Decontamination Audit Report for ADI Site, St Marys.

I have completed a site audit (as defined in the Contaminated Land Management Act 1997)

and reviewed the reports and information referred to above with due regard to relevant laws

and guidelines. I certify that the site (tick all appropriate boxes)

(2) is suitable for the following use(s):

SaTesnien gt igeay s

Q,b : ..:. ! ], "

«  Other — May continue to be used as stockpile for crushed concrete, but underlying
soils meed to be tested for chemical and ordnanee contamination after stockpile
removed.

subject to
v Conditions

1. Onremoval of all or part of the stockpile the underlying ground should be tested for
both chemical and ordnance contamination. The testing should follow similar
methods and levels of quality assurance as other parts of the ADI St Marys site.
Appropriate remediation and validation should be performed {if necessary) the
work reviewed by a site auitor,

Appropriate management plan including procedures for the safe handling and

disposal of any items of explosive ordnance, shall be in place before development

carthworks commences and shall remain in place to cover any excavation on the
site during its ongoing use. This plan should be simlar to-the “Remmant

Contamination Management Plan” submitted by ADI (see Appendix E of the Site

Audit Report).

4. The final surface of any earthwaorks in areas which are to be used for active
recreational land uses, €.g. sports grounds, school grounds and picnic areas, or low
density residential use, should, on completion of the earthworks, be surveyed with
a metal detector by appropriately qualified and experienced personnel and the work
reviewed by an independent site auditor.

(731
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HLA-Envirosciences Pty Limitad
;E 3 ACHOAY 204 TE2
g A Suisintiory of Harting Lammen Alatradn Pty Limmted

ACH 0] 854 A0S

[ am accredited by the NSW Environment Protection Authority under the Contaminated Land
Management Act, 1997 as a Site Auditor (Accreditation No. 9813).

I Certify that:

{g) Ihave personally examined and am familiar with. the information contained in this
statement, including the reports and information referred to in this statement, and

(h) this statement is to the best of my knowledge, true, accurate and complete, and

(1) on the basis of my inquiries made to those individuals immediately responsible for
making the reports, and obtaining the information, referred to in this statement, those

reports and that information are, to the best of my knowledge, true, accurate and
complete.

* [ am aware that there are penalties for wilfully submitting false, inaccurate or incomplete
information,

Signed: ¢ ) O Date: 7 / & l/ Q4

P:AJ JOBSU1200 to J1249\11219\Site Audit Statemnents abcede.doc 3-3
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Photograph 4: Concrete drainage structure to the southwest of Building X1
footprint

Photograph 2: Stockpile area on Building X2 footprint facing northeast

Photograph 5: Concrete drainage structure leading to creek

Photograph 3: Building X2 footprint facing west

Photograph 6: Concrete culvert on drainage structure

© 2015 JBS&G

Source:
Site inspection completed 09.02.2015

D |Original Issue - RO1

Rev | Description Drn. |Date

QJBS&G Appendix: Photograph Log

Client: Maryland Development Company Pty Ltd

Project: Ropes Crossing Site Investigation

Job No: 43352 File Name: Photographic Log




Photograph 7: W02 Radar room (3 storey building)

Photograph 10: Concrete slab (footprint of former W09 structure)

Photograph 8: W02 Radar room (2 storey building with deck on top)

Photograph 11: Concrete slab (footprint of former W09 structure)

Photograph 9: Suspected ACM fragments observed next to 2 storey W02
structure

Photograph 12: W01 (south) steel frame structure

© 2015 JBS&G

Source:
Site inspection completed 09.02.2015

D |Original Issue - RO1

Rev | Description Drn. |Date

QJBS&G Appendix: Photograph Log

Client: Maryland Development Company Pty Ltd

Project: Ropes Crossing Site Investigation

Job No: 43352 File Name: Photographic Log




Photograph 13: Radar loop

Photograph 16: W10 Empty garage space

Photograph 14: Suspected weathered ACM fragments observed near radar Photograph 15: W01 (north)
loop

Photograph 17: Toilet adjacent to W10 Photograph 18: Suspected ACM fragments observed near toilet

© 2015 JBS&G

Source:
Site inspection completed 09.02.2015

D |Original Issue - RO1

Rev | Description Drn. |Date

QJBS&G Appendix: Photograph Log

Client: Maryland Development Company Pty Ltd

Project: Ropes Crossing Site Investigation

Job No: 43352 File Name: Photographic Log




Photograph 19: W11 Colourbond steel warehouse

Photograph 22: Portion of W11 used as Kangaroo Management Office

Photograph 20: Workshop inside W11

Photograph 23: Caravan and portable building adjacent W11

Photograph 24: Portable building opposite W11

© 2015 JBS&G

Source:
Site inspection completed 09.02.2015

D |Original Issue - RO1

Rev | Description Drn. |Date

QJBS&G Appendix: Photograph Log

Client: Maryland Development Company Pty Ltd

Project: Ropes Crossing Site Investigation

Job No: 43352 File Name: Photographic Log




Photograph 25: W04 compound Photograph 26: Recovery room for Kangaroos inside W04

Photograph 28: Large stockpile adjacent X2 as seen from Stage 1 road Photograph 29: Flood gate near stockpile

Photograph 30: Stage 1 Road facing southeast

© 2015 JBS&G

Source:
Site inspection completed 09.02.2015

D |Original Issue - RO1

Rev | Description Drn. |Date

QJBS&G Appendix: Photograph Log

Client: Maryland Development Company Pty Ltd

Project: Ropes Crossing Site Investigation

Job No: 43352 File Name: Photographic Log




Photograph 31: Jordon Springs connector road facing southeast

Photograph 32: Temporary sewer pump storage station on Jordon Springs
connector road

Photograph 35: Kangaroo enclosure to northeast of Intersection 1 on Stage 4

Photograph 34: Intersection 1 on Stage 4 facing southwest (bitumen paved
road)

Photograph 36: Intersection 2 on Stage 4 facing southwest (bitumen paved
road)

© 2015 JBS&G

Source:
Site inspection completed 09.02.2015

D |Original Issue - RO1

Rev | Description Drn. |Date

QJBS&G Appendix: Photograph Log

Client: Maryland Development Company Pty Ltd

Project: Ropes Crossing Site Investigation

Job No: 43352 File Name: Photographic Log




road) road)

Photograph 40: Stockpile 34 comprising concrete Photograph 41: Stockpile 34

Photograph 37: Intersection 2 on Stage 4 facing northeast (bitumen paved Photograph 38: Intersection 2 on Stage 4 facing southwest (bitumen paved

Photograph 39: Stockpile 35 comprising concrete and steel reinforcement

il i i
Photograph 42: Stockpile 36 comprising brick

© 2015 JBS&G

Source:
Site inspection completed 09.02.2015

D |Original Issue - RO1

Rev | Description Drn. |Date

QJBS&G Appendix: Photograph Log

Client: Maryland Development Company Pty Ltd

Project: Ropes Crossing Site Investigation

Job No: 43352 File Name: Photographic Log
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Photograph 43: Stockpile 50 containing concrete and steel reinforcement

Photograph 46: Stockpile 31 containing road base overgrown with grass

Photograph 44: Stockpile 37 overgrown with grass and scrub

Photograph 47: Stockpile 30 containing soil overgrown with thick vegetation

Photograph 45: Stockpile 32 containing road base overgrown with vegetation

Photograph 48: Characteristic green colour of grass on stockpile 30

© 2015 JBS&G

Source:
Site inspection completed 09.02.2015

D |Original Issue - RO1

Rev | Description Drn. |Date

QJBS&G Appendix: Photograph Log

Client: Maryland Development Company Pty Ltd

Project: Ropes Crossing Site Investigation

Job No: 43352 File Name: Photographic Log




Photograph 49: Interior of Warehouse X2 Photograph 50: Interior of Building X7

Photograph 52: Building X3

Photograph 53: Interior of Warehouse X1

Source:
Site inspection completed 09.02.2015

© 2015 JBS&G

D |Original Issue - RO1
Rev | Description Drn. |Date

QJBSSG Appendix: Photograph Log

Client: Maryland Development Company Pty Ltd

Project: Ropes Crossing Site Investigation

Job No: 43352

File Name: Photographic Log
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Appendix C — Historical Figures and Results for former ADI Validation Sectors
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SCHEDULE OF SAMPLE POINTS ~ SITE 24K

"N1267000

o 7624
—~—— SCHEDULE OF SAMPLE POINTS - SITE 9
T4 ~ [P Easti i RL
7534 277260.000 1266445.000 | 18.805
7595 277306.957 1266444591 | 181942
7596 277333.980 1266445.012 | 18926
= | s | e | a
7605 7604 07603 e7g02 = 7607, .8 7599 | 277414.983 | 1268445.003 | 18.458
o 339 7600 277415.020 1266418.181 17.366
7801 277388.157 1266417.983 | 18.490
» 337 7602 277361.079 1286418.036 18.860
706 o7607 o108 7600 w7610 Tes | Fraroas | 1308417094 | imess
L] o, ® L f o |
0338 1 7805 277280.027 1266417.85 | 18.775
7608 277279.974 1266390995 | 18.382
7607 277307.087 1266390680 | 18.78%
g | Ik | e | e
7613 ! . y
817 W7616 @783 aT7E4 @ a0 7610 277386.086 1286390.893 | 17.899
7611 277415.106 1266391.144 | 16,452
7612 277414945 56364 16,443
7613 277387.956 1266364.028 | 17.179
7614 277361.127 1266364.074 | 18.028
7818 7615 277333.970 1266364.079 | 18.011
7816 277306.963 1266364.103 | 17.867
7617 277279.990 1266364.093 | 17.022
__SCHEDULE OF ORIGINAL SAMPLE POINTS 1991 ;g}g 2r7atan 1380337000 16.975
PiNo. Eosting Northing KL 7620 277334.124 1266337.205 §
336 377364.000 1286421.200 | 18.500 7621 277356.015 1266453.238
337 277351.600 1286402.400 | 18.200 7622 277370.881 1266456.767
338 277336.500 1266389.600 | 18.100 7623 277385316 1266461.225
33 277297.400 1266412.100 | 18.300 7624 277411202 1266467.441
1
SCHEDULE OF SOIl. SAMPLE POINTS - SITE 24A
Pt Easting Northing | RL. NORTH WESTERN SECTOR
479 277039.400 1286295200 | 16.300
480 277085.400 1266298900 | 16.300 |
8 STOCKPILES
g
Tnsssuol

479%”‘
STE 24A

% BUILDING BAS

ZONE

SCHEDULE OF SAMPLE POINTS
PLNo. Eosting Northing RL.
8679 277807.700 1268004.729 | 15.503
8680 277614.124 1266016.025 | 15.499
8681 277617.858 1266010.991 15.4
8682 277632.530 1266022.481 15.785

/

"N1288000 l

SCHEDULE OF SOIL SAMPLE FOINTS - SITE 24N

Pt Easting Northing
3833 277590.123 126391.302
3834 277600.447 126395.879
3a35 277611.810 126401.828
3836 277630.222 126409.469
3837 277629.482 126414.808
3838 277625.564 126403.046
3839 277609.172 128397.872
3840 277810.591 126405.408
3841 277597.585 126393.389
3842 277592.255 126390.712
3843 2775868.111 128385.305
3844 277590.868 126383.557

PL. Eosting Northing R.L.
3827 277545.985 1266502.50¢ | 16.498
3828 277560.290 1266498.615 | 16.13¢
g8 | | doels | o
SCHEDULE OF INITIAL INVESTIGATION SAMPLE POINTS 1991 3832 277570.556 1266496.543 16.011
- . 3983 277556.072 1266496850 | 17.055
Pt. Easting Northing RL. 3984 277557.830 1266498.094 | 16.320
620n | 277538700 1266803.300 | 18.000 3es | Zmaapan | 1200 | teas
6208 277549.700 1286501.400 | 16.900 4453 277556.323 1266497.830 | 16.297
820C 277567.600 1266497.100 16.400 54 277557.818 1266499.015 18.314
Ig n g

g §

NORTHERN SECTOR

_I_

Souiiz

e

SOUTHERN

_'_

SYDNEY WATER
SCHEDULE OF SAMFLE PQOINTS—-SITE 10
PLNo. Ecsting Norlhing RL.
241 277559.100 1266075.800 | 18.200
242 277588.100 1266086.000 | 15.900
243 277599.000 1266080.700 | 15.700
244 277588.100 1266108.100 | 18.100
7862 277589.417 1266086.293 | 16.247
7663 277586.182 1266096.333 | 16.431
7664 277580.554 1266087.441 16.649
7665 277582.097 1266105.280 | 16.486
7668 277592033 1266106.641 | 16.327
7867 277593.965 1266124.339 | 16.372
7668 277597.819 1268113.387 | 15.951
76869 277598.342 1266095.599 | 16.228
7670 277586.848 1266113.614 | 16.838
76872 277578.449 1286113.049 18.454
7674 277565.143 1266102.428 | 21.000 NOTES:
7675 277571842 1266093.852 | 19.588 :
7676 277578.620 1266083.202 | 18.031 B
7678 277608.355 1266094.735 5.749 84 44" 32
7820 277572864 1266108.825 | 19.384
7821 277577.741 1266105.532 | 17.021
7822 277572.381 1266102.546 | 19.368
8259 277574589 1266105.521 | 1B.157

SECTOR

N

1. AZIMUTH PM 44721 - PM 25515

a

| O00BL:

TP STE 24, Bl

¢ T

TIP SITE 25

SCHEDULE OF SAMPLE POINTS
- TIP SITES 23, 24 & 25

Pt.No. Eosting Northing R.L.
7853 277579.036 1266598.573 18.121
7854 277574.244 12685981.184 17.971
7655 277636.587 1206622.250 15.954
7656 277635.342 1266618.807 15.740
7687 277582.211 1288480.122 16.042
7658 277589.288 1288480.840 15.727

DETAILS NOT TO SCALE

50 0 50 100 150 200 250

SCALE
(metres)

2. ORIGIN OF CO~ORDINATES ~ PM 44721

3. CO~ORDINATES BASED ON TRUE ISG

E 274115424
N 1266909.246

REGSTERED SURVEYOR

ATTACHMENT ES

aae B ADI ST MARYS PROPERTY |Sw—wme—
B2 Whelans |m== B i duratia Py 8 iy CENTRAL SECTOR WEST ZONE A [smwr e
— u— hatans sustvaiic Py v ] e Souh Walss | 2000 bustraii PLAN SHOWING EXCAVATIONS [z —s amsww
. = F 02) 281 6012 Telephome 02) 283 2400 & VALIDATION SAMPLE POINTS Lm wm/m/ﬂ




SCHEDULE OF SAMPLE PQINTS - FORMER BUILDING B4S

Ft.No, 2 Norlhing RL
471 276778.600 1266220.400 g
472 276804000 1266317.300 | 23.100
477 2767682.600 1266283.700 | 23.700
622 276823, 1266200.300 | 22.000
624 276868.200 1266309700 | 20.800

6731 276849231 1266247.796 | 27.480
8732 276839.479 1266222212 | 27.334
6733 276829.224 1266227.013 | 26.585
8734 276806.144 1266209233 | 28,629
8735 276769.209 1286234,151 | 28.116
8736 276828.042 1268290.330 | 22.091
8737 276825.973 1286284953 398
£738 276814191 1266284.995 | 22.921
5739 276824390 1266276.588 | 22.807
20 276827.825 1266279.276 | 22.479
6241 276832.4 1266272.451 .15
1 76832, 1266283.361 930
8792 276845.477 1266274787 | 24.202
6793 276837.. 1266268.940 | 23.910
276840.391 1266259481 | 24.073
6795 276836.717 1266252.406 440
6796 276834.49) 1266253.019 | 23.002
797 276840.35¢ 1266253.626 .05
8798 276824.756 1286288755 | 24.252
8800 276814.861 1286239,624 | 24.207
8801 276797.713 1266244051 | 22972
5802 276795.113 1266243. 23518
6803 276801.326 1266240.177 | 23.288
5804 276801.014 1266243712 | 23.461
6805 276799.796 266253, 23.711
6806 7 1266288.495 | 23,292
7000 278818.295 1266203.516 | 24.502
7001 276806. 1266282, 24,384
7002 276796.462 1266271.030 | 24.599
7003 276786.533 66259.788 | 24.929
7004 276796.968 1266250.536 | 23.721
7008 276806.955 1266261.886 | 23.345
7006 276816.865 1266272.944 .268
7007 276826.795 1266284.256 | 23.926
7008 276837.283 1268275.057 | 23.742
7 278827, 1268263.765 | 23.324
7010 276817.402 1286252.517 | 24.051
7011 276807.969 1286241.278 | 23.560
7012 276818.031 1266231.981 | 24.338
7013 276827.984 1268243.200 | 24.286
7014 276837.892 1266254.418 | 22.338
7018 278847.759 1268285720 | 24.208
7018 276829, 1286234.815 4,352
7017 278831,527 1288243.033 | 24.267
7018 276823.490 1266240.977 4.121
7019 276805.856 1266261.460 | 23129
7020 276812.780 1266261.848 | 23.959
7021 278808.083 1266268.850 771
7022 276810.484 1266254.054 | 24.278
7023 276817.540 1266261.023 | 23511
7024 276803.803 1268274.402 .007
7025 276832.498 1266297.122 | 23.424
7026 276837.574 1286304.154 | 22.667
7211 276807.084 1266268.228 | 23.030
7212 276810.007 1266283536 | 22.910
7213 276830.052 1266241.072 | 23.485
7214 278827.339 1268238.998 | 23.383

1891

ROTE;
UOUNDS AS AT 31/7/98
EXCAVATIONS AS AT 31/3/98

SCHEDULE OF SAMPLE POINTS - SIE 24B

SCHEDULE OF SAMPLE POINTS - SITE 24B

“N1266500

NORTH WESTERN SECTOR

"N1267000

_|__

“N1266000

SOUTHERN

SECTOR

WEST

AMENDMENT; 25.9.96
SITE 248 SAMPLE POINT 8698 DELETED
& SAMPLE POINTS 8816, 8817, 8818

8826 ADDED
BUILDING B45 SAMPLE POINTS 472 & 477 ADDED

PLNS. Eosling Norihing RL. PLNG. Eopling Northing RL
8697 277148.092 1266801.756 18.414 8718 277309.243 1266799.950 17.044
8898 277146.905 1266783.038 18.457 8716 77289.008 1266781.308 17.381
8700 277167.395 1266789.988 18.013 8717 77242.340 1266781.254 18.540
8701 277167.383 1266801.002 18.297 8718 77265.927 1266755.050 18.870
8702 277185.583 1268804.787 18.044 8719 77284.891 1268745.884 18.400
8703 277188,367 1266795.847 18.274 8720 277252.380 12688748.447 18.323
8704 277186.301 1266788.836 18.381 8721 277235,788 12686753.809 18.808
8705 277205.279 12686790.397 18.100 8722 277246.680 1266740,729 18.478
8708 277205.838 1266800.274 17.858 8723 2590.48 1266739.696 18.419
8707 277223.783 12066804. 17.691 8724 77230.946 1266712.193 18.307
8708 277223.121 1266795.361 17.840 8725 77248.424 1266720.727 8.360
8709 277222.322 1286781.094 18.048 8726 77255.333 1288706. 18.012
8710 277245.822 1268786.817 17.584 8816 77145.458 1266788. 18.188
8711 77245.955 1268800.708 17.519 8317 77153.196 1266793.855 18.186
8712 77278.992 1266803.429 17.301 asia 77146.592 1266795.967 18.158
8713 77278.320 1266791.100 16.717 |_8826 277148311 12686792.559 18.164
8714 77277.962 1266776.602
Iq |E
NORTHERN SECTOR l

;
_'_
4

i

4

N

SOUTHERN

NOTES:
1. AZIMUTH PM 44721 - PM 25513
8¢ 41" 32°
2. ORIGIN OF CO—-ORDINATES - PM 44721
E 274115.424
N 1286908.246
3. CO—-ORDINATES BASED ON TRUE ISG

SECTOR

&

SYDNEY WATER

DETAILS NOT TO SCALE

0 80 100 150 200 250

SCALE
(matres)

8898 6618 6919
© 8900 ° €917 = 6920

® 6901 © 6816 ° 8921

® 6937

o 6940

© §936 e 8941

08902 g9 e@822 G935 o eod2
28003  e6P14 00923  e6p34 o (943
°BO04  ©@GRIS 06924  o6R33  © 644
o 6905 s@912  °6925  °6932 o @948
56908  o@911  ©6926 o GR31  a 0940
28907 o910 96927 ©6930 o @947
© G008 o G809 e G928 s 8820 o §948

SCHEDULE OF GRID POINTS - FARMLAND

8958 7040

© 8937 ° 7041

° G956

o 7042

o 6955

® 7043

o 6234

o 6933

@ 932

PiND. Eosting Northing R.L
6899 277500.093 1266800,023 17.514
8900 277500.061 1266768.704 17.830
€301 2775300.079 1266733397 18.021
6902 277500.029 266099.9 18.367
€203 277500.043 12066668.727 18.355
6904 277500.021 1266633. 18.481
6905 277500.017 1260599.874 18.931
€908 277500.072 1266566.655 18.810
6807 277300.080 1266833.465 18.822
6808 277500.286 1268300. 18.49%
@809 277340.09% 1266499.995 17.70%
6910 277340076 1206833.439 18,483
6911 277340,076 1268366.831 18.483
8912 277540.034 12 9.959 18.350
6913 277539.994 1266633.427 18.224
6914 277340.058 1266666.692 18.380
6915 277540.083 12686700.020 18.273
8 277540.081 1266733.381 18.23%
6917 277530.996 12686766.693 18.143
6918 277540.086 1266800.078 18.
6919 77580, 266800.049 17.831
6920 277580.087 1266766.652 17.83%
921 277580.070 1266733.386 17.808
€922 277580.091 1266099.998 17.88%
8923 77580, 1266666. 18.003
24 277%80.126 1206833.379 18.241
6925 277580.081 1266999.970 18.4
6928 277380. 1268568.850 18.245
27 277380.083 1286833.385 18.244
6928 277380.199 1288499.938 16.691
6929 277620.162 1266499.905 16.109
277620.089 1286533.474 16.356
6831 277620.125 1266566.648 16.949
6932 277620, 12686600.018 17.354
6933 277620.010 1266833.381 17.286
6934 277620.050 6866. 17.204
@935 277620.034 1266700.041 17.214
€336 277619.987 1266733.329 17.230
6837 277619.995 1266766.691 17.272
6938 277619.998 1268800.034 17.110
6939 277659.998 1286800.047 17.285
6940 277659.950 1266766.880 17.311
6941 277839.977 1208733.331 17.274
6942 277899.994 1286700.025 17.864
6943 277680.005 1208668.692 17.82%
8944 277680083 12686833.358 17.440
8945 277680.018 1266800.028 18.147
] 277660.002 1266586.992 18.018
6947 277660.112 1266533.359 16.759
06948 277660.112 1266499.858 17,
6948 277700.069 1266499.971 16,144
6950 277700.080 1266533.196 16.891
6951 277700.069 1266566.849 16.588
6952 277700.063 126€6329.988 16.386
6953 277699.981 1286633.303 15.609
6954 277699.938 1266086.632 18.084
6955 277700.051 1286699.943 17.088
6956 277700.089 1266733.257 17.314
6957 277700.032 1266786.708 17.479
6938 277700.04% 1286799.930 17
7040 77740. 1206799.994 17.812
7041 277739.984 1286766.848 18.438
7042 277739.971 12686733.251 12.4
7043 277740.009 1266700.081 15,948
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