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Executive Summary

JBS&G Australia Pty Ltd (JBS&G) was engaged by New South Wales Land and Housing Corporation -
Department of Family and Community Services (LAHC, the client) for the provision of environmental
consulting services associated with the lvanhoe Estate, located off Herring Road, Macquarie Park,
NSW (the site).

The site is legally identified as Lots 6 to 20 in Deposited Plan (DP) 861433 and Lot 5 in DP 740753,
occupying a combined total area of approximately 8 hectares (ha). The site currently comprises 259
social housing dwellings, and the primary land use at the time of the investigation was residential
with several supporting local access roads and landscaping/public open space. A child care centre is
located in the central portion of the site. Current land zoning includes B4 — Mixed Use and RE1 -
Public Recreation. JBS&G understand that the client intends to redevelop the estate in keeping with
the mixed land use and public recreation areas.

JBS&G completed a due diligence environmental site assessment, otherwise referred to as a
preliminary site investigation (PSI), for the site in April 2016. The PSl identified areas of
environmental concern (AEC) relating to historical agricultural/market garden activities, application
and storage of herbicides/pesticides and heavy metals, areas of historical filling, creek bed
sediments and surficial drainage lines possibly impacted by accumulated contaminants in surface
water and sediments, electrical transformers, hazardous building materials associated with existing
and former site structures, and accumulation and incineration of waste. The client requires a DSI to
assess the extent of potential contamination prior to development.

The objectives of the DSl are to characterise potential contamination at the site, to draw conclusions
regarding the potential suitability of the site for proposed land uses, and, if required, make
recommendations for further investigation and/or management to make the site suitable for the
proposed land uses.

To achieve the objectives of the DSI, the following work was completed. Review of PSI report
(JBS&G, 2016) and other relevant documentation provided for the site; detailed intrusive site
investigations to enable collection and analysis of representative soil samples; analysis of selected
soil samples for contaminants of potential concern (COPCs); assessment of environmental data
collected, including comparison of field and analytical data against appropriate EPA-made or
endorsed investigation / screening levels for the proposed land uses; and, preparation of a DSI
report in accordance with EPA guidelines and State Environmental Planning Policy 55 — Remediation
of Land (SEPP 55).

Soil sampling was completed at 32 grid-based and targeted locations using hand-augers. The depth
of the boreholes ranged from 0.15-0.6 m bgs. Samples were collected of surface materials (0.0-0.1
m bgs), and subsurface materials (0.2-0.3 and 0.4-0.5 mbgs). Selected samples were submitted for
analysis for the identified COPCs at a NATA accredited laboratory.

All COPCs were reported within site criteria with the exception of benzo(a)pyrene which exceeded
the adopted ecological criteria at one sample location. However, based on NEPC (2013) guidance,
the exceedance is not considered to present an unacceptable ecological risk due to the limited
potential for plant uptake of this contaminant due to its tendency to bind to soils, and lack of
evidence of stressed grass or other vegetation at this location.

Based on the scope of work completed for this assessment and subject to the limitations in Section
11, it was concluded that no health risks to future site users or workers have been identified at the

site; no ecological risks to ecological receptors were identified at the site; and the site is suitable for
the proposed land uses.

©JBS&G Australia Pty Ltd | 52047/104956 (Rev A) vii
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1. Introduction

JBS&G Australia Pty Ltd (JBS&G) was engaged by New South Wales Land and Housing Corporation -
Department of Family and Community Services (LAHC, the client) for the provision of environmental
consulting services associated with the lvanhoe Estate, located off Herring Road, Macquarie Park,
NSW (the site) as shown in Figures 1 and 2.

The site is legally identified as Lots 6 to 20 in Deposited Plan (DP) 861433 and Lot 5 in DP 740753,
occupying a combined total area of approximately 8 hectares (ha). The site currently comprises 259
social housing dwellings, and the primary land use at the time of the investigation was residential
with several supporting local access roads and landscaping/public open space. A child care centre is
located in the central portion of the site.

Current land zoning includes B4 — Mixed Use and an area of RE1 — Public Recreation (Figure 3).
JBS&G understand that the client intends to redevelop the estate in keeping with the mixed land use
and public recreation areas.

JBS&G completed a due diligence environmental site assessment, otherwise referred to as a
preliminary site investigation (PSl), for the site in April 2016. The PSl identified areas of
environmental concern (AEC) (Figure 4) relating to historical agricultural/market garden activities,
application and storage of herbicides/pesticides and heavy metals, areas of historical filling, creek
bed sediments and surficial drainage lines possibly impacted by accumulated contaminants in
surface water and sediments, electrical transformers, hazardous building materials associated with
existing and former site structures, and accumulation and incineration of waste.

The client requires a DSI to assess the extent of potential contamination prior to development.

This investigation has been developed in accordance with guidelines made or approved by the NSW
Environment Protection Authority (EPA) and relevant Australian Standards.

1.1 Objectives

The objectives of the DSI are to characterise potential contamination at the site, to draw conclusions
regarding the potential suitability of the site for proposed land uses, and, if required, make
recommendations for further investigation and/or management to make the site suitable for the
proposed land uses.

1.2 Scope of Works
To achieve the objectives of the DSI, the following work was completed:
e Review of PSl report (JBS&G, 2016) and other relevant documentation provided for the site;

e Detailed intrusive site investigations to enable collection and analysis of representative soil
samples;

e Analysis of selected soil samples for heavy metals, polycyclic aromatic hydrocarbons (PAHs),
total recoverable hydrocarbons (TRH), benzene, toluene, ethylbenzene and xylenes (BTEX),
organochlorine pesticides (OCPs), polychlorinated biphenyls (PCBs), herbicides, asbestos, pH,
iron, and cation exchange capacity (CEC);

o Assessment of environmental data collected, including comparison of field and analytical
data against appropriate EPA-made or endorsed investigation / screening levels for the
proposed land use(s); and,

e Preparation of a DSI report in accordance with EPA guidelines and State Environmental
Planning Policy 55 — Remediation of Land (SEPP 55).

©JBS&G Australia Pty Ltd | 52047/104956 (Rev A) 1
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2. Site Condition and Surrounding Environment

All environmental data has been summarised from PSI (April 2016).
2.1 Site Identification

The site location is shown on Figure 1. The extent of the site and associated cadastral boundaries
are shown on Figures 2 and 3. The site details are summarised in Table 2.1 and described in detail in
the following sections.

Table 2.1 Summary Site Details

Lot/DP Lots 6-20 in DP 861433 and Lot 5 in DP740753

Address Ivanhoe Estate, off Herring Road, Macquarie Park, NSW 2113
Local Government Authority City of Ryde

Approximate MGA Coordinates (MGA 56) Approximate Coordinates for the corners of the site are provided below
and displayed graphically on Figure 2

1: E325499 N6260619

: E325456 N6260570

: E325484 N6260545

: E325391 N6260439

: E325658 N6260199

: E325674 N6260210

: E325714 N6260216

: E625743 N6260245

: E325746 N6260287

10: E325778 N6260297

11: E325785 N6260323

12: E625785 N6260373

Site Zoning B4 Mixed Use; RE2 Public Recreation Ryde LEP 2014 (Figure 3)
Current Use Residential/commercial/childcare

Previous Use Residential/commercial/childcare

Proposed Use Mixed Use / Public Recreation

Site Area Approximately 8 ha

O 00 NOULLA WN

2.2 Site Description

Detailed site inspections were conducted by JBS&G’s trained and experienced environmental
consultants as part of the PSI (JBS&G, 2016) on 14 April 2016, and as part of the DSl on 5-6
September 2016. Observations made during the two site inspections area included in Sections 2.2.1
and 2.2.2, below. The site layout is shown in Figure 2, land zoning is shown on Figure 3 and sample
locations and AECs are shown in Figure 4.

The site encompasses sixteen allotments comprising a generally irregular shaped parcel of land
located southeast of Herring Road and to the north of Epping Road. Access to the site was via
Ivanhoe Place off Herring Road at the northwest site extent. The southeast, southwest and
northwest boundaries of the site were not fenced but were bounded by thick vegetation, bushland
and Shrimptons Creek respectively. The northwest site extent was bound by wood paling and metal
fences.

2.2.1 PSI Observations

The site comprised a moderately undulating parcel of land sloping towards the southeast, the
ground surface of which was largely covered by building footprints and concrete, paving and asphalt
hardstands. Historical cut and fill activities undertaken to facilitate the construction of larger
developments in the estate were apparent.

The buildings comprised primarily two storey brick and tile townhouses and multistorey apartment
blocks. A single storey, standalone child care centre development also existed within the centre of
the estate. The buildings were estimated to have been constructed between 1980 and 1990.

©JBS&G Australia Pty Ltd | 52047/104956 (Rev A) 2
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No indications of gross or widespread contamination was observed at the site. A number of
aesthetic issues were observed which are discussed further in the subsequent sections. No
significant chemical storage, underground storage tanks (USTs) or above ground storage tanks (ASTs)
were observed on the site. No odours indicative of contamination were noted and no groundwater
monitoring wells were observed. An organic odour was noted associated with stagnant water within
Shrimptons Creek to the southeast of the site, noting that the creek is beyond the site boundary.

A summary of observed land uses and pertinent site features is provided in the subsequent sections.

Parkland and Reserves: Lots 6, 7, 8,9, 10 and 11 in DP861433

The southeast section of the site (Lot 9 DP861433) comprised parkland area, bound to the southeast
by Shrimptons Creek and an approximately 10 m wide strip of trees and shrubs. The parkland area
was generally in good condition, with little to no bare soil and no signs of vegetative stress. The lot
contained a disused recreational barbeque area, a skate park and was dissected by a shared path
(pedestrian and cyclist). Several fire scars were observed on concrete hardstands and infrequent
small collections of rubbish were noted around ground surfaces within the area.

Shrimptons Creek was observed to be stagnant at the time of the inspection. Surface waters
consisted of green to brown, mildly turbid waters which emitted an organic odour. Several
stormwater outlets contributed to the creek along its alignment which were constructed with gross
pollutant traps.

The southwest of the site comprised an allotment (Lot 8 DP861433) which was entirely covered by
thick vegetation, which prevented detailed inspection of the site surfaces at the time of the
investigation.

Three reserves for pedestrian access existed within the site, joining Herring Road to lvanhoe Place
(within Lot 11 DP861433), Wilcannia Way to Nyngan Way (within Lot 6 DP861433) and Nyngan Way
to Narromine Way (within Lot 7 DP861433). The reserves were primarily covered in grass and were
observed to grade towards stormwater pits. An electrical transformer situated on a concrete
foundation was located on the southern border of Lot 6 DP861433. No staining of the ground
surface or odours associated with the transformer were observed.

KU Macquarie Park Child Care Centre and Townhouses: Lot 5 in DP740753 and Lots 14, 15 and 16 in
DP861433

A single standalone structure existed within Lot 5 in DP740749, which was utilised as a child care
centre at the time of the investigation. Access to the property was not available during the
inspection, preventing detailed inspection of the site surfaces and surrounds in this area. The
building appeared to be in good condition and did not show any significant signs of deterioration.

Approximately half of the residential land on site comprised townhouse structures with front and
backyards. Residential structures appeared to be in a state of good repair, not exhibiting any
significant deterioration or paint flaking. No suspected ACM was observed within any of the
structures or on any of the surrounding ground surfaces in accessible areas. However, at the time
the investigation a detailed inspection of the individual residences, including fences portions of the
properties was unable to be undertaken due to access restrictions.

A transformer existed on the northwest boundary of Lot 16 DP861433, situated on a concrete
foundation. No staining or odours associated with the transformer were observed. Additionally, an
unnatural undulation in topography was observed on the southwest corner of the lot, potentially
associated with cut and fill activities required to meet construction requirements during
development of the land.

Fly tipping was observed at two locations on the site, assumed to be the result of dumping of
residential waste. The tipped materials were general waste and not considered to pose a likely
contamination risk.

©JBS&G Australia Pty Ltd | 52047/104956 (Rev A) 3
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Multi-storey Apartment Buildings: Lot 12, 13 and 17 DP861433

Multi-storey apartment buildings occupied the remainder of the residential land on site. The
buildings were surrounded by both sealed hardstands (paths, driveways, etc.) and areas of
grass/landscaping. Significant alteration of the ground surfaces appeared to have taken place during
construction, potentially being achieved from the importation of fill materials or utilisation of
building and demolition waste mixed with site won soils. Cut/fill activities appear to have been
localised to the northern section of Lot 12 DP861433 and Lot 17 DP861433. The buildings appeared
to be in good condition and did not show any significant signs of deterioration.

Ivanhoe Place and Local Road Reserves: Lot 18, 19 and 20 DP861433

Three allotments within the estate have been utilised for small access roads comprising Wilcannia
Way, Nyngan Way and Narromine Way. The roads were surfaced by a combination of brick pavers,
asphalt and concrete hardstands. All hardstands appeared to be in good condition and did not
exhibit any significant staining.

2.2.2 DSl Observations

Site conditions were broadly consistent with the observations made in the PSI. One notable
exception was the fire scars on concrete surfaces, which appeared to have been removed.

2.3 Surrounding Land use

The current land use of adjacent properties or properties across adjacent roads is summarised
below.

e North —the site is bound to the northwest by Herring Road and to the northeast by several
medium density housing estates. Within the medium density housing estates lie Elouera
Reserve, Quandong Reserve and Wilga Park and recreational parklands. Further north, across
Herring Road, are some commercial premises including Trinity Chapel Macquarie and
Dunmore Lang College then Kikkiya Creek followed by Macquarie University. To the
northeast is the Macquarie Centre, a large commercial and retail development.

e East—immediately east and southwest of the site lies Shrimptons Creek. Further east were
several commercial office and retail spaces followed by the Optus Business centre.

e South —the site is bound to the southwest by Epping Road and to the southeast by
Shrimptons Creek. The land across Epping Road was observed to comprise standalone
residences. Further south were a number of recreational parks and sporting fields comprising
the Ryde Community Sports Centre; and

e West —the site is bound to the northwest by Herring Road and to the southwest by Epping
Road. Adjacent to the lvanhoe Estate, across Herring Road, were several commercial
premises comprising Morling College and Morling Church as well as a large property
redevelopment being undertaken at the time of the investigation. Further west, the land use
appeared to be primarily low to medium density residential with recreational parkland
interspersed between premises.

Review of current site uses for the surrounding lands did not identify any potential off-site AECs with
the potential to cause contamination at the site.

24 Topography

Review of topographic information obtained from the Spatial Information Exchange Viewer
(LP12015%) regional topographic map indicated that site has an elevation of approximately 50 m

Y Spatial Information Exchange Viewer, NSW Land and Property Information, accessed 08 February 2016, https://maps.six.nsw.gov.au/
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Australian Height Datum (AHD) undulating generally downwards to the southeast. Regional
topography sloped down to the northeast.

Site inspection confirmed that the grounds on site generally undulate with overall falls towards
Shrimptons Creek beyond the southeast site boundary. Localised variations in ground level were
apparent as discussed in the Site Observations section above, associated with cut to fill works for the
current development layout.

2.5 Geology and Soils

Reference to the 1:100 000 Geological Series Sheet for Sydney (DMR 19832) indicates that the site is
underlain by Hawkesbury sandstone of the Wianamatta Group. The geology originated in the
Middle Triassic period of the Mesozoic Era. The geology is largely characterised by medium to
coarse-grained quartz sandstone, very minor shale and laminate lenses and generally exists within
braided alluvial channels.

Reference to the 1:100 000 Soil Landscape Series Sheet for Sydney (DMR 19833) indicates that the
site is within the vicinity of two soil landscapes: Glenmore and Lucas Heights.

The Glenorie landscape is characterised by undulating to rolling low hills on Wianamatta Group
shales, local relief is generally 50-80 m with slopes of 5-20 %, narrow ridges, hillcrests and valleys.
Landscapes are generally extensively cleared tall open rainforest. The soil landscape is characterised
by shallow to moderately deep Red Podzolic Soils on crests, moderately deep red and brown
Podzolic Soils, deep Yellow Podzolic Soils on lower slopes and Humic Gleys, yellow Podzolic Soils and
Gleyed Podzolic Soils along drainage lines. The limitations of the Glenorie comprise high soil erosion
hazard, localised impermeable highly plastic subsoil and it is moderately reactive.

The Lucas Heights landscape is characterised by undulating to crests and ridges on plateau surfaces
of the Mittagong Formation, local relief is generally 30 m with slopes of less than 10 % and an
absence of rock outcrops. Landscapes are generally extensively or completely cleared dry low forest
and woodland. The soil landscape is characterised by moderately deep hard setting Yellow Podzolic
Soils and Yellow Soloths, and Yellow Earths on the outer edges of crests. The limitations of Lucas
Heights soils comprise stony soil, low soil fertility and low available water capacity.

The site appeared to have been subject to previous cut and fill activities to facilitate the installation
of site structures or create existing ground surface levels. The detailed site inspection has identified
the potential for backfill to be used in the vicinity of larger site structures and within the footprint of
apartment complexes.

2.6 Acid Sulfate Soils

Review of the Acid Sulfate Soil Risk Map for Prospect/Parramatta® indicates that the subject site is
located within an area of ‘no known occurrence of Acid Sulfate Soils’. Acid sulfate soils (ASS) are not
known or expected to occur in areas having this classification.

Review of council documentation indicated that the site is not affected by a policy adopted by
council or any other public authority notified to council restricting development of the land due to
ASS.

On this basis, no further consideration of the potential risks associated with disturbance of acid
sulfate soil are required and no acid sulfate soil management plan would be required prior to future
development works.

2 Sydney 1:100 000 Geological Series Sheet 9130 (Edition 1). Department of Mineral Resources, 1983 (DMR 1983)
Sydney 1:100 000 Geological Series Sheet 9130 (Edition 1). Department of Mineral Resources, 1983 (DMR 1983)
4 ‘Acid Sulfate Soil Risk Map — Prospect/Parramatta, Edition 2, 1997 1:25 000 Ref: 9130N3. (NSW DLWC)
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2.7 Hydrology

As discussed above, the site is bound to the east by Shrimptons Creek with a generally northeast to
southwest alignment. Stagnant water was observed within the drainage channel. The creek
continues northeast beyond the site extent before discharging into Lane Cove River located
approximately 1.3 km northeast of the site. Lane Cove River eventually discharges into Parramatta
River 8.6 km southeast of the site.

Shrimptons Creek has an urban catchment area which is known to be subject to localised flooding
impacts in significant rainfall events (Ryde 2012°). Water quality is understood to have been
impacted by urbanisation of the area; the creek is characterised by discolouration, turbidity, and
aquatic weeds and odours. Increased densification of the urban environment surrounding
Shrimptons Creek has resulted in localised flooding during heavy rainfall periods (Ryde 2012).

As discussed in Section 2.2, the site is largely surfaced with hardstand concrete or asphalt paving or
covered by building footprints. As such, surface water generated during periods of rainfall is
anticipated to primarily enter the municipal stormwater system via stormwater pits and road
reserve catch points and then discharge into Shrimptons Creek. Surface soil infiltration is anticipated
to be relatively low and would occur at a rate a rate reflective to the site’s geology / lithology
(Section 2.5).

2.8 Hydrogeology

Registered groundwater bore information was obtained from the NSW Department of Primary
Industries groundwater mapping tools (NSW DPI 2016°). A review of the registered bore information
indicated that there were four bores within a 1.5 km radius of the site. The registered bore searches
are summarised in Table 2.2.

Table 2.2 Registered Groundwater Bore Search

Bore ID Property Standing Water Well Depth (m) Approximate Distance /
Level (m bgs) Direction from Site
GWO011296 |Irrigation N/A 4.50 67.00 800 m / North
GWO016863 | Irrigation N/A 6.00 45.70 800 m / North
GW108110 | Test Bore Curzon Hall 7.30 81.00 1200 m / West
GW109610 | Monitoring Bore |Macquarie Uni - - 1150 m / East

Station Site 43

GW109611

Monitoring Bore

Macquarie Uni
Station Site 43

1150 m / East

GW109612

Monitoring Bore

Macquarie Uni
Station Site 43

1150 m / East

GW109613

Monitoring Bore

Macquarie Uni
Station Site 43

1150 m / East

GW109694

Monitoring Bore

Macquarie Uni
Station Site 43

700 m / North

GW109695

Monitoring Bore

Macquarie Uni
Station Site 43

700 m / North

GW109696

Monitoring Bore

Macquarie Uni
Station Site 43

700 m / North

GW109837 | Monitoring Bore |Parramatta Rail Link - 36.60
Intersection at Lane
Cove Rd & Waterloo

1150 m / East

Rd
GW110169 | Monitoring Bore |43 Waterloo Rd - 6.50 1150 m / East
GW110170 | Monitoring Bore |43 Waterloo Rd - 43.00 1150 m / East
GW110171 | Monitoring Bore |43 Waterloo Rd - 36.10 1150 m / East

> ‘Shrimptons Creek Parklands Plan of Management’, City of Ryde, 13 November 2012, (Ryde 2012)
®  NSW Department of Primary Industries, 2015. Groundwater Monitoring Overview Map.
http://allwaterdata.water.nsw.gov.au/water.stm. Accessed 08 February 2016.
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Bore ID Property Standing Water Well Depth (m) Approximate Distance /
Level (m bgs) Direction from Site

GW110172 | Monitoring Bore |43 Waterloo Rd - 36.00 1150 m / East

GW112640 | Monitoring Bore | Woolworths Petrol - 8.00 850 m / Northwest
Division

GW112641 | Monitoring Bore | Woolworths Petrol - 8.00 850 m / Northwest
Division

GW112642 | Monitoring Bore | Woolworths Petrol - 8.00 850 / Northwest
Division

Based on the reported geology, topography and depth to groundwater, groundwater migration is
expected to occur in an easterly direction, towards the Shrimptons Creek located along the south-
eastern site boundary. Groundwater is expected to be encountered in fluvial sediments, as perched
groundwater, and more permeable horizons within the bedrock.

Registered groundwater bores located within a 1.5 km radius of the site are used for a monitoring
purposes; historical irrigation licences were all expired at the time of the investigation. Given the
relatively dense urban use of the site and surrounding properties, in addition to the identified
licensed bores, there is considered to be a moderate probability of additional undocumented
monitoring/irrigation bores in the vicinity of the site.

29 Meteorology

A review of average climatic data for the nearest Bureau of Meteorology monitoring location
(Riverview’) indicates the site is located within the following meteorological setting:

e Average minimum temperatures vary from 6.4°C in July to 17.7°C in January;
e Average maximum temperatures vary from 16.8°C in July to 26.7°C in January;

e The average annual rainfall is approximately 1129.9 mm with rainfall greater than 1 mm
occurring on an average of 98 days per year; and

e Monthly rainfall varies from 61.6 mm in September to 126.7 mm in March with the wettest
periods occurring on average in January to June.

7 http://www.bom.gov.au/climate/averages/tables/cw 066131.shtml. Commonwealth of Australia, 2013 Bureau of Meteorology,
Product IDCJCMO0028 prepared on 6 April 2016 and accessed by JBS&G on 6 April 2016
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3. Previous Investigations

JBS&G was engaged by the client to complete a PSI at the property. The investigation included a
desktop review of site conditions and historical land use, as well as a detailed site inspection.

The desktop historical review identified the site has been used for market gardening, with a small
number of historical structures, up until development of the site for its current land use as
government housing.

Areas of environmental concern (AECs) were identified at the site relating to historical
agricultural/market garden activities, application and storage of herbicides/pesticides and heavy
metals, areas of historical filling, creek bed sediments and surficial drainage lines possibly impacted
by accumulated contaminants in surface water and sediments, electrical transformers, hazardous
building materials associated with existing and former site structures, and accumulation and
incineration of waste.

The report concluded that no gross or widespread contamination indicators were apparent during
the site inspection which may prevent the site from being made suitable for potential
redevelopment.

A DSI was recommended for the site, including soil, surface water and groundwater sampling
targeting AECs and contaminants of potential concern (COPC). Additionally, hazardous building
material audits were recommended for existing structures proposed for demolition.
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4, Conceptual Site Model

The National Environment Protection (Assessment of Site Contamination) Amendment Measure
2013 (No.1) (NEPC 2013) identifies a conceptual site model (CSM) as a representation of site related
information regarding contamination sources, receptors and exposure pathways between those
sources and receptors. The development of a CSM is an essential part of all site assessments.

NEPC (2013) identified the essential elements of a CSM as including:

e Known and potential sources of contamination and contaminants of concern including the
mechanism(s) of contamination;

e Potentially affected media (soil, sediment, groundwater, vapours etc.);
e Human and ecological receptors;
e Potential and complete exposure pathways; and

e Any potential preferential pathways for vapour migration (if potential for vapours
identified).

Based on the desktop review and observations from the site inspection outlined in the PSI, the
following conceptual site model (CSM) has been developed for the site.

4.1 Potential Areas of Environmental Concern

Based on the findings of the PSI for the site (JBS&G, 2016) and subsequent review current AECs are
presented in Table 4.1.

Not all AECs identified in the PSI (JBS&G, 2012) were investigated. Shrimptons Creek was identified
as an AEC but is not within the site boundaries and therefore is not within the scope of the current
investigation. Additionally, review of aerial photos confirmed the transformers identified were
constructed between 1982 and 1991 and are therefore highly unlikely to contain PCBs, the principal
COPC associated with transformers. Further, fly tipping and potential burning of waste identified at
the site appear to have only occurred at a small scale and involving general household waste.

Table 4.1: Areas of Environmental Concern and Contaminants of Potential Concern

Area of Environmental Concern (AEC) Contaminants of Concern (COC) ‘
Fill materials of unknown origin observed to be present as a Heavy metals, polycyclic aromatic hydrocarbons
result of site development activities. (PAHSs), total recoverable hydrocarbons (TRH) /

benzene, toluene, ethylbenzene and xylenes (BTEX),
organochlorine pesticides (OCPs) / polychlorinated
biphenyls (PCB) and asbestos.

Hazardous building materials associated with existing / Asbestos, PCBs and lead.
former site structures.
Former agricultural/market garden site activities. OCPs, organophosphorus pesticides (OPPs) and

heavy metals.

4.2 Potentially Contaminated Media

The AECs and corresponding COPCs identified in Table 4.1 have the potential to result in impact to
soil and groundwater underlying the site (with the exception of asbestos). Contaminants including
TRH and BTEX as associated with a number of AECs also have the potential, where soil and/or
groundwater impact occurs to result in soil vapour impacts.

Where COPCs are detected, it is anticipated the greatest level of impact will be to surface or shallow
soils. This is a consequence of the likelihood of surface application being the source of impact,
generally comprising solids (waste, ash, asbestos, etc.) or liquids (fuels, pesticides/herbicides,
lubricants, etc.). If impact is found in surface soils, it may be found to have leached and migrated
deeper into the soil profile.
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Where fill materials are present, soils have been disturbed, or waste material buried, there is a
potential that environmental impact may also be present at depth, consistent with the depth of the
disturbance. Anthropogenic materials are commonly present in impacted fill materials and can be
used as an indication of the depth of disturbance. Where fill materials impacted with chemical
contaminants are identified, there is potential for the contaminants to migrate laterally and
vertically below the fill material via leaching.

Natural soils at depth and bedrock at the site are not considered likely to have been impacted by site
activities given that the PSI did not identify indications of significant contaminating activities (fuel/oil
storage, industrial activities, etc.). Given the anticipated limited extent of contamination impact
depth below current ground levels and the absence of indicators of natural soil/rock impact, the
potential for impacts to groundwater directly related to use of the site is considered to be low.

4.3 Potential Exposure Pathways

Potential human receptors at the site include current residents, visitors and construction or
maintenance contractors engaged to work at the site, who may potentially be exposed to COPCs
through inhalation of soil vapour, or direct contact with impacted soils.

Potential pathways in the future may include:

e Potential dermal contact with and ingestion of impacted soils / groundwater as present at
shallow depths and/or accessible by future excavations by site workers and/or occupants;
and/or

e Potential Inhalation of vapours migrating upwards and laterally from fill and/or natural soil.

The site is largely surfaced with hardstand pavements and building footprints. Onsite ecological
receptors are therefore limited to grassed areas, garden beds and other vegetated areas. The
primary off-site ecological receptor is Shrimptons Creek, although migration via groundwater is
considered unlikely given the lack of any significant contaminating activities.

4.4 Potential for Migration

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 of concern identified as part of the site history review and site
inspection are generally in solid (e.g. asbestos and metals) and/or liquid (e.g. TPH, PAH, BTEX, OCPs,
OPPs and PCBs) form.

The ground surfaces surrounding AECs are a mixture of grassed/vegetated portions of land exposed
to atmospheric conditions such as wind and rain, and hardstand pavements. As such, there is
limited potential for contaminants to migrate from the site via windblown dust. There is potential
for rainwater infiltration through vegetated areas to migrate into groundwater, however this is
considered unlikely given the lack of significant contaminating activities and anticipated depth to
groundwater. Given the presence of either vegetated or sealed surfaces, there is limited potential
for contaminants in soil to migrate via overground flow into municipal stormwater.
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4.5 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 COPC as either liquids or gasses.

Man-made preferential pathways are likely present throughout the site, generally associated with
areas of previously disturbed fill material, alluvial soil channels, fill materials present beneath
existing ground surface, and at near surface depths over the remainder of the site. Fill materials,
including those surrounding subsurface infrastructure, disturbed natural soil and alluvial (as opposed
to residual) soils, are anticipated to have a higher permeability than the underlying natural soil
and/or bedrock.
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5. Sampling Analysis and Quality Plan

5.1 Data Quality Objectives

Data Quality Objectives (DQOs) have been developed to facilitate the design of the site assessments,
as discussed in the following sections.

5.1.1 State the Problem

A PSI (JBS&G, 2016) previously completed for the lvanhoe Estate identified potential soil
contamination relating to fill material, hazardous building materials, and agricultural/market garden
activities.

5.1.2 Identify the Decision
To meet the specific project objectives, the following decisions must be made:

e Are there any additional unacceptable risks to future site users or the environment from soil
contamination?

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

e Are there any impacts of chemical mixtures?
e Are there any odours or aesthetic issues?
e Isthere any evidence of, or potential for, migration of contaminants from the site?
e s asite management strategy required?
5.1.3 Identify the Inputs to the Decision
Inputs to the decision are:
e Identified areas of concern and contaminants of potential concern at the site;
e Previous site contamination information including physical observations;
e Soil environmental data consisting of assessment for identified COPC in soil;
e Development of appropriate assessment criteria for evaluation of soil impacts;

e Assessment criteria to be achieved on the site as based on the intended land use and project
objectives, as defined by assessment criteria nominated in Section 6;

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 5.2.

5.1.4 Define the Study Boundaries

For the purposes of the proposed investigation the boundaries of the study area are defined by the
site boundaries as listed in Table 2.1, which includes Lots 6-20 in DP 861433 and Lot 5 in DP740753.
The site boundary and site layout is shown in Figure 2. The vertical depth of the investigation
extended to 0.15-0.6 m bgs, the depth of hand-augers at the site.

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

5.1.5 Develop a Decision Rule

The decision rules adopted to answer the decisions identified in Section 5.1.2 are summarised in
Table 6.1.
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Table 5.1 Summary of Decision Rules

Decision Required to be made ‘ Decision Rule

1. Are there any unacceptable Soil and groundwater analytical data were compared against
health risks to onsite future adopted EPA endorsed criteria.
receptors? Statistical analyses in accordance with relevant guidance documents

were undertaken, if appropriate, to facilitate the decisions. The
following statistical criteria were adopted with respect to soils:
Either: the reported concentrations were all below the site criteria;
Or: the average site concentration for each analyte was below the
adopted site criterion; no single analyte concentration exceeded
250% of the adopted site criterion; and the standard deviation of the
results was less than 50% of the site criteria.

And: the 95% upper confidence limit (UCL) of the average
concentration for each analyte was below the adopted site criterion.
Were contaminants present at concentrations exceeding the
published groundwater guidelines?

If the statistical criteria stated above were satisfied, the decision

2. Are there any issues relating to If the 95% UCL of surface soils exceed published background
the local area background soil concentrations (NEPC 1999), the decision was Yes.
concentrations that exceed Otherwise, the decision was No.

appropriate soil criteria?

3. Are there any impacts of chemical | Were there more than one group of contaminants present which
mixtures? increase the risk of harm?

If there was, the decision was Yes.

Otherwise, the decision was No.

4. Are there any soil staining, odours | If there were any ACM fragments on the ground surface, any

or aesthetic issues? unacceptable odours or soil discolouration, the decision was Yes.
Otherwise, the decision was No.

5. Is there evidence of, or potential Consideration will be given to whether there are any elevated

for, migration of contaminants from contaminant concentrations in soil or groundwater in proximity to or

the site? at site boundaries and where site conditions may lead to the

potential to migrate off site.

If yes, the decision was Yes.

Otherwise, the decision was No.

6. Is a site management strategy Was the answer to any of the above decisions YES?
required? If yes, a site management strategy is required.

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;

* 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.
5.1.6 Specify Limits of Decision Error
This step establishes 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 NEPC (2013), ANZECC/ARMCANZ (2000), DEC (2007), appropriate indicators of data quality (DQls
used to assess quality assurance / quality control) and standard JBS&G procedures for field sampling
and handling.
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Quality Assurance / Quality Control

An assessment of quality assurance / quality control (QA/QC) shall be undertaken by calculation of
data quality indicators (DQIs).

To assess the usability of the data prior to making decisions, the data is to be assessed against pre-
determined DQIs established for the pilot trial as discussed below in relation to precision, accuracy,
representativeness, comparability and completeness and sensitivity (PARCCS parameters), and are
shown in Table 5.2.

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.

Accuracy — measures the bias in a measurement system. The accuracy of the laboratory
data that is 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.

Representativeness —expresses the degree which sample data accurately and precisely
represents 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.

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.

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.

Sensitivity — expresses the appropriateness of the chosen laboratory methods, including the
limits of reporting, in producing reliable data in relation to the adopted site assessment
criteria.

Table 5.2: Summary of Quality Assurance / Quality Control Program

Data Quality Indicator Frequency Performance Target(s)

Precision

Blind duplicates (intra laboratory) 1/20samples <30% RPD?

Split duplicates (inter laboratory) 1/20samples <30% RPD?

Laboratory duplicates 1 /20 samples <30% RPD?

Accuracy

Surrogate spike (organic analytes) All samples 70-130%

Matrix spikes 1 per lab batch or 20 | 70-130%
samples

Laboratory control samples 1 per lab batch or 20 | 70-130%
samples

‘Co _ Cd‘
RPD (%) = ﬁx 200

o+d

Where CO is the analyte concentration of the original sample
Cd is the analyte concentration of the duplicate sample
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Data Quality Indicator Frequency Performance Target(s)
Trip spikes (for volatiles) 1 per sampling event | 70-130%

Trip blank 1 per sampling event | 70-130%
Representativeness

Sampling appropriate for media and analytes -

Laboratory blanks 1 per lab batch <LOR
Samples extracted and analysed within holding times. - Organics — 14 days
Inorganics — 6 months

Comparability

Standard operating procedures for sample collection & handling All samples All samples
Standard analytical methods used for all analyses All samples All samples
Consistent field conditions, sampling staff and laboratory analysis All samples All samples
Completeness

Soil description and COCs complete and appropriate All samples All samples
Appropriate documentation All samples All samples
Satisfactory frequency and result for QC samples All QA/QC samples -

Data from critical samples is considered valid - Critical samples valid
Sensitiveness

Limits of reporting appropriate and consistent All samples All samples

1. If the RPD between duplicates is greater than the pre-determined data quality indicator, a judgement will be
made as to whether the excess is critical in relation to the validation of the data set or unacceptable sampling
error is occurring in the field.

5.3 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. The guidelines however
do not include recommendations for minimum sampling densities on sites greater than 5 ha. For
these sites, the guidelines recommend dividing the site into areas to enable a combination of
systematic and targeted sampling based on historical land use and potentially contaminating
activities, and identified AECs. Based on the limited evidence of historical contaminating activities at
the site, it was not considered necessary to divide the site into smaller areas. A combination of
systematic and targeted sampling was considered appropriate for the whole site area. Systematic
sampling was therefore completed at 26 grid base hand-auger locations, with selected sample
locations skewed to target the identified AECs at the site.

5.3.1 Soil Sampling Methodology

Hand tools (150mm hand auger) were used to collect soil samples from depths between 0.0 to 0.60
m below ground surface (bgs), including surface samples (0.0-0.1 m bgs), subsurface samples (0.20-
0.30 m bgs) and deeper samples (0.40-0.50 m bgs). During the collection of soil samples, features

such as seepage, discolouration, staining, odours and other indicators of contamination were noted.

Collected samples were immediately transferred to laboratory supplied sample jars and 500g zip-
locked bags. The samples were then transferred to a chilled ice box for sample preservation prior to
and during shipment to the testing laboratory. A chain-of-custody form was completed and
forwarded with the samples to the testing laboratory. Based upon field observations, samples were
analysed in accordance with the laboratory schedule (Table 5.3).

Not all samples collected were analysed. All samples will remain at the primary laboratory for a
period of two months for possible future analysis (subject to holding times) if required following the
receipt of sample results

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

5.4 Laboratory Analysis

JBS&G contracted Eurofins | MGT (Eurofins) as the primary laboratory for all of the required
analyses. Eurofins were also contracted for analysis of inter-laboratory duplicate samples. Envirolab
Services (Envirolab) was contracted for analysis of intra-laboratory triplicate samples. Both Eurofins
and Envirolab are NATA accredited for the required analyses.

A Trip spike/blank and rinsate sample accompanied the samples. In addition, the laboratories were
required to meet JBS&G’s internal QA/QC requirements. Laboratory analysis of samples were
conducted as summarised in Table 5.3.

Table 5.3 Proposed Sampling and Analytical Program

Area Sample Type No. of Sampling Locations ‘ Analyses (exc. QA/QC) ‘
Mixed Use Area Soil 29 Sampling Locations Heavy metals — 34 samples
(Bag and Jar) (HAO01-HA29) PAHs - 30 samples

Asbestos — 30 samples

TRH/BTEX — 12 samples

PCBs — 19 samples

OCPs — 19 samples

Herbicides — 7 samples

OC, CEC, Fe, pH, — 2 samples

ASLP/TCLP (metals) — 1 sample

TRHs with Silica Gel Clean-up — 1 sample
Public Recreation Soil 3 Sampling Locations Heavy metals — 6 samples

Area (Bag and Jar) (HA30 - HA32) PAHs - 2 samples

Asbestos — 2 samples

TRH/BTEX — 2 samples

PCBs — 1 samples

OCPs — 1 samples

Herbicides — 1 samples

TRHs with Silica Gel Clean-up — 1 sample
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6. Assessment Criteria

6.1 Regulatory Guidelines

The investigation was undertaken with consideration to aspects of the following guidelines, as
relevant:

e National Environment Protection (Assessment of Site Contamination) Measure 1999 as
amended 2013, National Environment Protection Council (NEPC 2013);

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 EPA,
2006 (DEC 2006); and

e Guidelines for the Assessment Remediation and Management of Asbestos-Contaminated
Sites in Western Australia, May 2009. Western Australia Department of Health 2009 (DOH
2009)

6.2 Soil Criteria

Soil criteria were selected based on the zoning of the land as B4 Mixed Use and RE1 Public
Recreation, and the potential for redevelopment of the site to include high density housing,
commercial premises, and child care facilities.

Correspondence with the client indicates that if the site is redeveloped, the primary land use is likely
to be high density residential, with an area at the east of the site used for public recreation. As such,
concentrations of contaminants in soil will be compared primarily against NEPC (2013) published
levels sourced from the National Environment Protection (Assessment of Site Contamination)
Measure (ASC NEPM) as follows:

e Health based investigation/screening levels for residential land use with minimal
opportunities for soil access (HIL/HSL-B);

e Health based investigation/screening levels for developed open space or recreational
areas (HIL/HSL-C);

e Ecological screening levels for urban/residential land use (coarse soil) (ESLs); and
e Ecological investigation levels for urban/residential land use (EILs).

Commercial premises have also been identified as a potential future land use at the site. As such
secondary NEPC (2013) ASC NEPM criteria adopted for the site are as follows;

e Health based investigation/screening levels for commercial/industrial land use (HIL/HSL-
D);

e ESLs for commercial/industrial land use (coarse soil);

Additionally, there is potential for redevelopment of the site to include a child care centre. As
such, tertiary criteria for the site are:

e Health based investigation/screening levels for low density residential land use (includes
child care centres) (HIL/HSL-A);

Consideration will also be given to aesthetic impacts, consistent with DEC 2006 and NEPC 2013
guidance.
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Site derived ElLs were calculated based on pH, CEC and TOC data for three soil samples at the site, as
detailed below:

e CEC12 meq/100g, pH 5.6 and TOC 2.5 mg/kg in HAO3 (0.0-0.1);

e CEC11 meq/100g, pH 6.3 and TOC 2.3 mg/kg in QC20160906-01 (duplicate of HA03_0.0-
0.1); and

e CEC 10 meq/100g, pH 8.5 and TOC 2.9 mg/kg in HA27 (0.0-0.1).

EIL calculations are included as Appendix D.
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7. Quality Assurance/Quality Control

7.1 QA/QC Results

The QA/QC result for soil and surface water samples collected at the site are summarised in Table
7.1 and discussed in Section 7.2. Detailed QA/QC results are included in the laboratory reports in

Appendix E, and in the Quality Assurance/Control in Appendix G.

Table 7.1 QA/QC Results Summary

HruBSsG

Data Quality Indicator Results DQI met?
Precision
Blind duplicates (intra laboratory) 0-149% RPD Partial®
Intra laboratory samples were analysed at a rate of 1 in
20 samples or greater for project
Blind triplicates (inter laboratory) 0-151% RPD — Not applicable Partial®
Intra laboratory samples were analysed at a rate of 1 in
20 samples or greater for project
Soil Laboratory duplicates <1-31% RPD Partial®
Accuracy
Surrogate spikes 67-141% Recovery Partial®
Surrogate spikes were completed for all organic samples
Laboratory Control Samples 75-127% Recovery Yes
Laboratory control samples were completed for all
organic and metals samples
Matrix spikes 70- 130% Recovery Yes
Matrix spikes were completed for all organic and metals
samples
Representativeness
Sampling appropriate for media and analytes | All sampling conducted in accordance with JBS&G Yes
procedures
Laboratory blanks <LOR Yes
Samples extracted and analysed within All samples were extracted and analysed within holding | Yes
holding times. times.
Trip spike 72-91% Yes
Trip spikes were analysed at rate of 1 per primary
laboratory batch.
Trip blank <LOR Yes
Trip blanks were analysed at rate of 1 per primary
laboratory batch.
Rinsate blank Nil Partially*
Comparability
Standard operating procedures used for Two trained JBS&G field scientists used standard Yes
sample collection & handling operating procedures throughout works
Standard analytical methods used Standard analytical methods used as listed in Table 6.1. | Yes
Consistent field conditions, sampling staff Sampling was conducted by two field staff member using | Yes
and laboratory analysis standard operating procedures in the same conditions
throughout the works. The laboratories remained
consistent throughout the investigation.
Limits of reporting appropriate and Limits of reporting were consistent and appropriate. Yes
consistent
Completeness
Soil description & COCs completed All field logs and COCs were completed appropriately. Yes
Appropriate documentation All appropriate field documentation processes were Yes
undertaken. Borehole logs and Calibration/
Decontamination records are included as Appendix H.
Satisfactory frequency/result for QC samples | The QC results are considered adequate for the purposes | Yes
of the investigation.
Data from critical samples is considered valid | Data from critical samples is considered valid. Yes

Sensitivity
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Data Quality Indicator Results DQI met?
Analytical methods and limits of recovery Appropriate laboratory analysis methods and detection |Yes
appropriate for media and adopted site limits were considered to have been achieved during the
assessment criteria field and laboratory phases of this investigation.

1. See discussion of DQI exceedances in Section 7.2.
7.2 QA/QC Discussion
7.2.1 Precision

The intra-laboratory duplicate and inter-laboratory triplicate samples were analysed at a rate 2 in 54
primary samples, slightly below the required rate of 1 in 20 primary samples. It is additionally noted
that one of the inter-laboratory duplicate samples (QC20160906-01/A) was not analysed for the
same suite of contaminants as the corresponding primary sample HA03 (0.0-0.1). As a result RPDs
are not available for all analytes completed for the primary sample.

Results of analysis for the intra-laboratory duplicate and inter-laboratory triplicate analysis were
generally within the acceptance criteria of 0-30% RPD with the exception of some heavy metals and
PAHs in the primary and inter- and intra-laboratory duplicate pairs.

The discrepancies between the primary samples and intra- and inter-laboratory concentrations are
attributed to the reported concentrations being close to the limit of reporting (LOR) and/or the soil
heterogeneity. Based on this, the RPD exceedances are not considered to significantly affect the
overall data quality of the investigation. However, in the analysis of soil data, the highest reported
concentrations were used.

Laboratory duplicate samples were analysed by the testing laboratory at a rate of greater than 1 per
20 primary samples. The results of analysis for laboratory duplicate groundwater samples were
marginally outside of the JBS&G performance targets (0-30%), but within the laboratory acceptance
criteria.

7.2.2 Accuracy

Surrogate Spike samples analysed had recoveries of 67-141%, outside of the JBS&G acceptable range
(70-130%), but within the laboratory acceptance criteria (50-150%)

Laboratory control samples analysed had recoveries of 75-127%, within the JBS&G performance
targets (70-130%).

Matrix Spike samples analysed had recoveries of 70-130%, within the JBS&G performance targets
(70-130%).

7.2.3 Representativeness

All soil sampling works completed during the investigation were conducted in accordance with
JBS&G standard operating procedures.

The extraction and analysis of selected soil samples was completed within the recommended
holding times for all analytes.

Rinsate samples were collected as part of the investigation at a rate of 1 per sampling event.
Reported concentrations of contaminants within the rinsate samples were below laboratory LOR
with the exception of low concentrations of copper (0.001 mg/L), nickel (0.001 mg/L) and zinc (0.006
mg/L). However, these heavy metals were within site criteria for all samples, and therefore the
minor concentrations detected are not considered to affect the usability of the data. Contaminants
which exceeded site criteria were not detected above the laboratory LOR within rinsate samples.

A trip spike was submitted with the samples with recoveries within the acceptable limits of 70-130%.
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A storage blank (trip blank) was submitted with the sample batch. There were no reported
concentrations of BTEX compounds above the laboratory LOR.

All laboratory blanks analysed reported analyte concentrations less than the laboratory LOR.

Collected samples were immediately placed into the sample containers, sealed and then placed into
chilled eskies to minimise volatile loss.

7.2.4 Comparability

Eurofins| mgt, the primary laboratory, and Envirolab Services, the secondary laboratory, are NATA
accredited for all analytical methods used. The laboratories used similar analytical methods and the
analytical data were comparable between laboratories as indicated by the results of duplicate
analysis. Where different LORs were adopted by the laboratories, this did not impact upon the
usability of the data given that all values were considerably less than the adopted assessment
criteria.

The samples collected for assessment purposes are considered comparable as all samples were
collected by experienced JBS&G field scientists in accordance with standard JBS&G sampling
methods.

7.2.5 Completeness

All laboratory and field documentation is complete and correct. Chain of custody documentation is
provided with laboratory reports in Appendix E.

7.2.6 Sensitivity

The adopted soil analytical methods provided suitable LORs with respect to the adopted site
assessment criteria.

7.2.7 QA/QC Conclusions

The field sampling and handling procedures across the site produced QA/QC results which indicate
that soil data collected are of an acceptable quality.

The NATA certified laboratory reports indicate that the project laboratories were achieving levels of
performance within its recommended control limits during the period when the samples from this
program were analysed.

On the basis of the results of the field and laboratory QA/QC program, the soil data is of an
acceptable quality upon which to draw conclusions regarding the environmental condition of the
site.
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8. Results

8.1 Soil Observations

Soil sampling was conducted between 5-6 September 2016 at 26 locations, as shown on Figure 4.
The ground surface at the site comprised asphalt paved roads, grassed open space, and densely
vegetated areas. Borehole logs are included as Appendix C.

Soil at the site included brown, silty, sand topsoil, with organic matter, typically up to 0.1 m deep.
Natural materials included orange-brown, gravelly, clayey sand, with sandstone gravels; and orange-
brown, gravelly sandy clay with sandstone gravels. Hand auger locations were frequently terminated
on sandstone cobbles, boulders and bed-rock. No staining, odours or visibly stressed vegetation
were observed in the areas of site inspected. No visible asbestos containing material (ACM) was
noted on or in soil samples at the locations investigated.

8.2 Soil Analytical Results

Detailed laboratory reports and chain of custody documentation is provided in Appendix E. Soil
analytical data are presented in Table A and are summarised in the following sections.

8.2.1 Metals and Metalloids

Concentrations of metals and metalloids were reported below the adopted human health and
ecological criteria in all samples selected for analysis.

8.2.2 TRHs/BTEX

Concentrations of TRH (without silica-gel clean-up) exceeded the adopted ecological criteria for
urban, residential and public open space land use in the following samples:

e 440 mg/kg of >C16-C34 Fraction in HA15_0.0-0.1; and
e 540 mg/kg of >C16-C34 Fraction in HA32_0.0-0.05.

TRH and BTEX concentrations were reported below the adopted human health and ecological
criteria in all remaining samples selected for analysis.

Statistical analysis was completed for >C16-C34 Fraction TRH results as per Section 5.1.5, with
outputs shown in Appendix F. The 95% upper confidence limit for >C16-C34 Fraction TRHs was 293.2
mg/kg, within the adopted ecological criteria.

Re-analysis of these two samples for TRH with silica-gel clean-up provided results below the LOR in
each sample, indicating the TRH initially reported (no silica-gel clean-up) was associated with natural
organic material in the soil profile, rather than any petroleum-based contaminants.

8.2.3 PAHs
PAH concentrations exceeded the site criteria in the following samples:

o 2.5 mg/kg of benzo(a)pyrene (B(a)P) in HA20_0.0-0.1, exceeding the adopted ecological
criteria for urban, residential and public open space (0.7 mg/kg), and commercial industrial
land use (1.4 mg/kg).

e 5.864 mg/kg of Carcinogenic PAHs as B(a)P toxicity equivalent quotient (TEQ) in HA15_0.0-
0.1, exceeding the adopted health based criteria for Residential A (3 mg/kg) and Residential
B (4 mg/kg) land use scenarios.

PAH concentrations were reported below the adopted human health and ecological criteria in all
remaining samples selected for analysis.

Statistical analysis was completed for Carcinogenic PAHs as B(a)P TEQ and benzo(a)pyrene as per
Section 5.1.5, with outputs shown in Appendix F. The 95% UCL for Carcinogenic PAHs as B(a)P TEQ
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was 2.484 mg/kg, and the 95% UCL for benzo(a)pyrene was 0.446 mg/kg, both within the adopted
human health and ecological criteria.

8.2.4 OCPs/PCBs

Concentrations of OCPs and PCBs were reported below the adopted ecological and human health
criteria in all soil samples selected for analysis.

8.2.5 Herbicides (phenoxy-acid)

Concentrations of herbicides were reported below the adopted ecological and human health criteria
in all soil samples selected for analysis.

8.2.6 Asbestos

No asbestos was detected in any of the samples submitted for analysis.
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9. Site Characterisation

Based on the decisions required to characterise the site, as listed in Section 5.1.2, and the decision
rules detailed in Table 5.1, the following assessment has been made.

9.1 Potential Risks to Future Onsite Receptors

All contaminants concentrations, or 95% UCLs were within the adopted health based criteria for all
land use scenarios at the site, therefore no health risks to future site users or workers have been
identified at the site.

Ecological criteria for the PAH benzo(a)pyrene were exceeded at one sample location, with regards
to, all potential land uses. However, this exceedance is considered unlikely to present a significant
ecological risk at the site as plant uptake of benzo(a)pyrene is typically very low. Plants grown on
PAH contaminated soil have only limited ability to take in and incorporate anthropogenic PAHs
through their root system into their overall biomass, especially PAHs with higher molecular weights
including benzo(a)pyrene (CCME 20109). Physical and biochemical processes within soil and the soil
ecosystem, in conjunction with the low solubility of benzo(a)pyrene, generally result in
benzo(a)pyrene bonding firmly to soil particles or the outside layer of root tissue with root uptake
being very slow or not occurring. Based on the above, it is considered that there is no unacceptable
risk to plant growth (on-site receptor) from elevated concentrations of benzo(a)pyrene at the
sample location. Further evidence is provided by the apparent lack of stressed grass and other
vegetation at this location.

It is noted that the 95% UCL for Benzo(a)pyrene is below the criteria for Commercial and Industrial
land use.

Based on the analytical results and the discussion above, no risks to onsite ecological receptors have
been identified at the site.

9.2 Background soil concentrations

Background samples were not collected as part of the current investigation. However, the
concentrations reported in the soil samples collected from natural soils are generally representative
of background conditions reported in NEPC (1999).

9.3 Chemical Mixtures

There were no potential chemical mixtures identified during the investigation that may pose
management issue at the site.

9.4 Aesthetic Issues

No staining, odours or ACM were observed at site. The fire scars observed on concrete surfaces
during the initial JBS&G inspection were noted to have been removed. Areas of fly tipping were
observed at the site, however these typically comprised small quantities of domestic items. No
significant aesthetic issues were identified at the site.

9.5 Potential Migration of Contaminants

No unacceptable human health or ecological risks were identified associated with soils at the site.
Contaminant concentrations in soil were generally low-level and not representative of gross or
widespread contamination that would pose a risk of migration to groundwater or via surface water
run-off. Given the geological setting and anticipated depth to groundwater, and lack of significant
contamination, there is little potential for contaminant migration to and via groundwater. The

9 Canadian Soil Quality Guidelines for Carcinogenic and Other Polycyclic Aromatic Hydrocarbons,
(Environmental and Human Health Effects), Canadian Council of Ministers of the Environment (CCME 2010).
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presence of sealed or vegetated surfaces restricts the potential for migration of contaminants via
windblown dust or surface water.

9.6 Site Management Strategy

Based on the results of the current investigation, no health or ecological risks are present at the site
and further investigation or a site management strategy for contamination is not required to enable
the intended uses of the site.
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10. Conclusions

Based on the scope of work completed for this assessment and subject to the limitations in Section
11, it is concluded that the site is suitable for the proposed land uses.
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11. Limitations

This report has been prepared for use by the client who has commissioned the works in accordance
with the project brief only, and has been based in part on information obtained from the client and
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 who
commissioned the works. 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.

Limited sampling and laboratory analyses were undertaken as part of the investigations undertaken,
as described herein. Ground conditions between sampling locations and media 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 site, 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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