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1. EXECUTIVE SUMMARY

McLachlan Lister Pty Ltd, as Project Manager on behalf of Sydney Broadcast Property Pty
Ltd, engaged CETEC Pty Ltd (Consulting Enterprises in Technology) to conduct an
Environmental Site Risk Assessment (ESRA) following Golder Associates’ Phase |, Il and
CETEC’s Phase Ill External and Internal soil and groundwater Environmental Site
Assessments (ESA’s) at 61 Mobbs Lane Epping, NSW.

The objectives of this assessment are to:

» Review and assess the risks associated with findings from previous soil and groundwater
assessments.

= Determine the likely extent of the plume of previously identified contaminants, and

= Determine the need for any potential remediation activities at the Mobbs Lane site, prior
to its redevelopment for residential purposes by Sydney Broadcast Property Pty Ltd, so
as to meet Class A of the Schedule B (7A) Guidelines on the Investigation Levels for Sail
and Groundwater under the NEPC Assessment of Site Contamination Measures 1999.

This report assesses the risk on these findings with respect to regulatory guidelines.

The site is to be redeveloped to National Environmental Protection Council Guideline Level
A

Phase | assessment by Golders Associates Pty Ltd Report dated June 2003 consisted of a
walk-through assessment with the purpose of identifying operations at the time that may
affect soil and groundwater at the site.

Phase Il assessment by Golders Associates Pty Ltd Report of June 2005 consisted of the
collection of twenty four (24) soil samples from twenty boreholes and six (6) primary
groundwater samples from six monitoring wells, with the purpose of a general assessment of
the soil and groundwater to demonstrate the suitability of the Site for ongoing and future land
use.

Phase Ill assessment by CETEC Pty Ltd undertaken in June 2008 was divided into external
drilling and then internal drilling. For Phase Il External, CETEC consultants attended the site
from 17" to 24" June 2008 with Macquarie Drilling Pty Ltd, providing push tube soil recovery
from chosen areas and trenching on the tennis court. The soil tubes were extracted, sub-
sampled, the residuals stored in an on-site freezer and the samples transported to the
analytical chemical laboratory under the full supervision of CETEC staff.
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The second part of Phase Ill involved drilling locations within the building. This was
conducted on 15" November 2008 with Cutaway Concrete Cutting Services, drilling concrete
core holes and CETEC sampling the soil at varying depths. The soil samples were analysed
using the comprehensive National Environmental Protection Council (NEPC) Guideline on
Data Collection, Sample Design and Reporting (Schedule B (2)).

Findings and Risk Assessment

The majority of chemical contaminants found on-site Phase Il and Il assessments,
were below the required Investigation limits, with reference to Class A of the Schedule
B (7A) Guidelines on the Investigation Levels for Soil and Groundwater under the
NEPC Assessment of Site Contamination Measures 1999. This report adequately
assesses the site contamination for the purposes allowing commencement of
planning and commencement of site development for construction.

As in all site assessments of this nature, not all site areas are able to be sampled due to
access, infrastructure, services or occupation. Also, since statistically and knowledge based
representative sampling is used, the areas between samples have not been tested.
However, on this site, sufficient locations were tested to indicate that there is a very low
probability that any contamination additional to that found and described below will be
encountered. As is the case in all construction projects of this nature, CETEC has
recommended (a) liaison during design and (b) observation during groundworks for any new
indications of potential contamination, as part of prudent risk management.

Petroleum Spirits in the proximity of the bowsers were identified in the Phase I
assessments. CETEC’s Phase Ill assessment showed the extent of this plume was minimal
however, at the time of works in this part of the site, upon removal of the underground
storage tanks (USTs), removal of approximately 150 cubic metres of surrounding
contaminated soil by an approved contractor will be required, to one (1) metre beyond the
UST pit walls and floor. Then a further five (5) composite samples will be required to be
taken from the pit walls and floor and analysed for Total Petroleum Hydrocarbons (TPH).
This further sampling and assessment is only required so as to determine any additional soil
removal/disposal scope or enable clearance certification.

Trichloroethylene, adjacent to the Tennis Court was identified in the Phase Il assessment.
No further trichloroethylene was found in the Phase Il assessment, therefore it is to be
treated as an isolated ‘hot-spot’ that will require soil removal. The extent of soil removal
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required, as determined by linear extrapolation between the Phase Il and Il results, is a one
(4) cubic metre hole, centred on Golder’s location BH9, to a depth of approximately four (4)
metres or could remain if the proposed development of the ‘spot’ is complementary to the
NEPC Guidelines Land Use Categories (Table 3a). This could be established upon
finalisation of detailed redevelopment plans.

A fragment of asbestos was discovered in Borehole #5 during Phase Il External, however
the surrounding soil was found to be free of asbestos fragments. This area of the site does
not require remediation as a result of this finding; however, excavation works during the
proposed site development works should require workers to use appropriate PPE and have
present an appropriate consultant present to visually assess the excavated soil for any
further asbestos contamination.

A suspect localised object, thought to be a battery, in the North West corner of the Tennis
Court was found to contain higher levels of Heavy Metals, particularly Arsenic, Cadmium,
Lead, Mercury and Zinc. This sample however was unlikely to be representative of the
surrounding soil and was taken to determine the properties of this specific object. The tennis
court trench soil was found to be below required contaminant investigation limits. The tennis
court does not require remediation as a result of this finding; however, excavation works
during the proposed site development works will require workers to use appropriate PPE and
have present an appropriate consultant present to visually assess the excavated soil for any
further isolated suspect items that may have been dumped.

Arising from drilling within the building, several areas below the building footprint reported
proportionally higher results when compared to other results on the site. The TPH,
conductivity and acidity at internal boreholes 4 and 7 may indicate a source nearby. The
area surrounding boreholes 8A and 8B is known to have been previously contaminated by
film-processing activities before being remediated in the 1980s. Contaminants at internal
borehole 11 are most likely to have originated from car exhaust and car run-off due to the
proximity to car parking. Despite these results being below limits and the contaminant traces
being residual, there is a small chance of being indicative of a more prominent source of
contamination in the vicinity. For this reason, CETEC again recommends consultant
supervision and observation of the soil if it is to be excavated during proposed development.

Secondary issues, as identified in Phase |, included the need for assessment and possible
consequent risk management of hazardous materials used on site or part of the construction
such transformer PCBs, overflow of wastewater from wash-bay area, stored hazardous
chemicals bunding and MSDS documentation. These issues can be managed by the current
site facility managers (Channel 7).
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Based on the results obtained from the locations sampled, CETEC’s assessment is that the
site could be brought up to a Level A classification according to National Environment
Protection Council or Environmental Protection Agency NSW guidelines with respect to
these contaminants, by the removal and appropriate disposal of approximately 150m? of soil.
There are four additional areas identified that require supervision and clearance testing
during excavation. These areas may yield additional contamination but based on the data to
hand, this is not likely to be major.

CETEC Pty Ltd understands that this report is likely to be utilised in future development
planning for the site and the conditions of this report should be noted. Naturally, CETEC will
provide further assistance in the risk management strategy should it be required.
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2. INTRODUCTION

McLachlan Lister, on behalf of Sydney Broadcast Property Pty Ltd, engaged CETEC Pty Ltd
to conduct an Environmental Site Risk Assessment (ESRA) following Phase |, Il and IlI soil
and groundwater Environmental Site Assessments (ESA’s) at 61 Mobbs Lane Epping, NSW.
The objectives of this assessment are to:

= Review and assess the risks associated with findings from previous soil and groundwater
assessments.

» Determine the plume extent of the previously identified contaminants

= Determine the need for any potential remediation activities at the Mobbs Lane site, prior
to its redevelopment for residential housing by Sydney Broadcast Property Pty Ltd.

This report assesses the risk on these findings with respect to regulatory guidelines.

The site is to be redeveloped to National Environmental Protection Council Guideline Level
A

Channel 7 has occupied the site for approximately 30 years and there was no history found

of previously contaminating activities.
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3. METHOD

A detailed methodology of the Phase | and Il ESAs is outlined in the Golder Associates Pty
Ltd report, Limited Phase | ESA and Phase Il ESA. In summary, the Phase | assessment by
Golders Associates Pty Ltd of June 2003 consisted of a walk-through assessment with the
purpose of identifying operations at the time that may affect soil and groundwater at the site.

Phase Il assessment by Golders Associates Pty Ltd of June 2005 consisted of the collection
of twenty four (24) soil samples from twenty boreholes and six (6) primary groundwater
samples from six monitoring wells, with the purpose of a general assessment of the soil and
groundwater to demonstrate the suitability of the Site for ongoing and future land use.

After consideration of the Phase | and Phase |l external reports and interviews with Channel
7 staff for historical and access information, CETEC’s Phase Il assessment included a total
of 22 bore hole locations externally, 12 locations beneath the building footprint and a trench
across the tennis court which were strategically chosen across the Channel 7 site for soil
sampling as per the attached map, (in Appendix 1, 1A, 1B). Each of the designated sites
contained a further three sub-sites (A, B, C). Where possible the ‘A’ sub-site was chosen as
the primary drilling position and sub-sites ‘B’ and ‘C’ acted as backup sites. These backup
sites would be used if the drill met resistance such as impenetrable rock substrate or came
into contact with uncharted or unidentified underground services, for example gas or water
mains. Initially, the intention was to drill each site to 5m-7m, however due to the
subterranean site conditions (underlying solid or fractured rock) the depth of the soil
sampling became individual to each of the 22 locations and was logged accordingly.

Driling was carried out by Macquarie Driling Pty Ltd and was completed using a
GEOPROBE 70579C rig, which took samples from the 22 outdoor sites using a process
known as push tube sampling. This technique involves a plastic sample tube (40mm in
diameter) that lies within a metal push tube (1160mm in length). The plastic sample tube
collects a column of material as the metal push tube penetrates the soil. Extension rods are
able to be connected to the push tube, enabling a greater soil depth to be sampled. After
each push-drill the plastic tube was removed sealed and labelled with site and sub-site
information, corresponding to its length and orientation. All soil cores were stored in sub-zero

conditions until analysis samples could be taken.
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To inspect, classify and sub-sample to Australian Standard AS4482.1-2005, “Guide to
sampling and investigation of potentially contaminated soil”, the plastic tubes on the soil
cores were dual cut lengthways such that a section 1cm x 1m of the tube could be removed
and the soil inspected. The samples were visually screened for soil type, discoloration,
staining, debris, volatile organic compound emissions and odour. Detailed photographs were
taken of the soil, which can be found in Appendix 5. A log of changes in soil types detailing
the characteristics of the samples was created (see soil analysis on page 9). Using a clean
stainless steel trowel, half of the core was removed from the tube and mixed to create an
homogenised sample. This sample was stored in a glass jar with a layer of Aluminium foil
between the jar and the cleaned lid to prevent contamination from the plastic lid and potential
escape of any volatile contaminants.

Composite soil samples representing selected depth intervals of interest were prepared from
each tube. Composite samples are used as a preliminary assessment tool. Should
significant contamination be found (as indicated by the National Environment Protection
Measure for the Assessment of Site Contamination), further specific sampling and analysis
would be performed if more information on the precise depth interval was required. The
process of composite soil sampling involves taking multiple samples over the desired depth
interval and combining them to form a single sample, so that it is fully representative of that
interval. Composite sampling has two main advantages: (i) as a means of reducing inter-
sample variance, (ii) helping to reduce the laboratory analytical costs and (iii) reduced

analysis time.

The samples were sampled and analysed in accordance with the Australian Standard
4482.1-2005 “Guide to the investigation and sampling of sites with potentially contaminated
soil — Non-volatile and semi-volatile compounds”, and Australian Standard 4482.2-1999
“Guide to the sampling and investigation of potentially contaminated soil — Volatile
substances”.

The second part of Cetec’s Phase Il involved internal sampling under the building footprint
through floors at strategic and available locations within the building. After several site visits
and discussions with senior long-standing Channel 7 staff, careful and operational
arrangements were made within this operating broadcast facility to conduct safe sampling on
15" November 2008 with Cutaway Concrete Cutting Services, drilling concrete core access
holes and the soil being sampled at varying depths by CETEC. The locations were the best
available to be able to represent the building floor footprint. A total of eleven internal
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sampling locations were strategically chosen inside the Channel 7 studios for soil sampling.
The sampling technique involved the use of diamond core drills to be drilled to a concrete
slab depth of 150-200 mm. Once the concrete slab was removed a visual inspection of the
drill hole was done to examine the situation beneath the floor. Since motorised auger drilling
was not allowed by Channel 7 internally, hand tools were used to collect soil samples into
labelled sample jars to varying depths as indicated in the appendix tables. These labelled
sample jars were stored on iced coolers and transported promptly to the laboratory for
analysis. No samples were collected where rocks were encountered.

The total number of samples taken across Phases Il and Ill was as representative as
possible of the entire site, for the purpose of assessing the contamination risk.

External and Internal samples were analysed soon after their respective samplings for a
selected EPA NSW list of contaminants. A selection of samples were also analysed for
Asbestos, Organochlorine Pesticides, and Hydrocarbons (refer to Appendix 6 for a full list of
contaminants tested). These sites were specifically selected based on their location to a
known (from Phase Il) or potential sources of the contaminant. For example, some boreholes
were chosen based on their close proximity to TAFE College and petrol bowsers. NEPM
guidelines were used to assess the risk from the laboratory analytical soil results.

Since the majority of chemical contaminants found on-site Phase Il and Il assessments,
were below the required investigation limits, with reference to Class A of the Schedule B (7A)
Guidelines on the Investigation Levels for Soil and Groundwater under the NEPC
Assessment of Site Contamination Measure 1999, further analysis of the composite sample

component were not required.

Not included in this report are site areas not able to be sampled, such as the tennis court
embankment seating and inaccessible areas under the building footprint.

The extent of soil removal recommended was determined by linear interpolation between the
Phase Il and Il result with a cut-off when the interpolated result over the depth interval
exceeded the NEPC Guidelines Land Use Categories (Table 3a). For example, if the Phase
Il result was 1000 units at 4-5 meters depth and the Phase Ill result 10 meters away at the
equivalent 4-5m depth horizon showed no contamination, to meet a NEPC of 500 units, a
radial plume is assumed to be 5 meters radius at a depth of 4-5 meters, or 15.7m°. The
angular dispersion of the plume is controlled by the results from surrounding bore hole
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results and the estimate is adjusted accordingly. Naturally, overburden must first be removed
to access the plume horizon. The amount and cost of overburden removed will be subject to
depth, rock and geotechnical stability requirements. In most cases the above linear
approximation of plume volume is an overestimate since dispersion mostly reduces more
rapidly from a finite point source and is influenced by fissures, permeability, clay retention,
contaminant type, aquifers and many other factors unless it is continuously fed such as from
a leaking pipe, tank or replenishing spill. The final recommendation on remediation and likely
costs is established upon conclusion of the detailed redevelopment plans.

Since CETEC’s Phase Ill inaugural assessment of eleven internal sampling locations were
chosen inside the Channel 7 studios restricted by building structure, services, sensitive
internal activities and likely underfloor services, extrapolation of these first results was not
applicable. Instead, NEPM guidelines, historical information from Channel 7 staff, best
assessments of background concentrations, soil condition and site observation criteria only
were used to assess the risk from the laboratory analytical soil results. As a prudent and
conservative approach, if any one of the criteria showed even a suggestion of abnormality
without being exceeded, a cautionary comment suggesting a likely source and expert
observation during excavation was included in this report. This approach was also required
since the internal sampling could not be readily repeated within this active major
broadcasting facility.

Since all chemical contaminants found for the Ill internal assessments, were below the
required investigation limits, with reference to Class A of the Schedule B (7A) Guidelines on
the Investigation Levels for Soil and Groundwater under the NEPC Assessment of Site
Contamination Measure 1999, further analysis of the samples or re-sampling were not

required.
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3.1 Soil Analysis — Phase lll External ESA

Since some areas of contamination were found in Phase Il, for easy reference, Tables 1 and

2 are presented to provide a description of the drilling horizons, trenching, soil types and

samples submitted for analysis, following the Phase Il external site assessment in this

section of the report rather than the appendix.

Table 1: Description of samples

Site o Laborz_:lt_ory
Number Sample Depth (m) Description Identifier
Number
1 A PEEET L eathered grey anale 162185
2 A 0.8-2.4m Clay loam, dark brown 162186
3 A 0.0-1.08m Gravel, clay loam, clay. 162187
4 A 0.0-1.79m Loam, claytin;res;ale, Brown 162189
A1 0.0-1.2m Loose brown/black soil 162191
° A2 1.2-2.80m Clay/shale 162192
AL T ararey weathered shale | 162193
6 A2 2.6-3.15 Brown/grey weathered shale 162194
A3 3.15-3.35 Wood/dark brown clay 162195
A4 3.35-4.3 Grey/brown shale 162196
A1 0.0-1.2m Pale brown, sandy loam 162197
7 A2 2.4-3.6m Grey weathered clay 162198
A3 6.0-7.2m Grey shale 162199
8 A 0.8-1.2m Light brown clay, grey shale 162215
9 A 0.55-1.7m Light brown shale/dry clay 162212
A1 0.9-2.95m Brown clay, weathered shale 162200
10 A2 2.95-3.10m Weathered/pink shale 162201
A3 2.95-4.0 Weathered/pink shale 162202
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Site Laboratory
Number Sample Depth (m) Description Identifier
Number
11 A 1.0-1.2m Light brown/grey clay 162220
A1 1.0-2.4 Light brown clay 162213
12
A2 2.4-4.0 Grey/red clay, shale 162214
Al 1.0-1.2m Light brown clay 162216
13 A2 2.4-3.6m Grey/red clay 162218
A3 3.6-4.5 Light brown clay 162219
A1l 1.0-2.2m Brown clay 162205
14
A2 2.2-3.1m Red clay, grey weathered
chale 162206
A1 0.8-2.1m Wet clay brown/grey 162203
15
A2 2.1-3.05m Grey wet clay, weathered 162204
shale
16 A 0.7-2.0m Brown/red clay 162209
A1 0.85-2.4m Moist brown clay 162207
17
A2 2.4-3.2m Moist/wet grey clay 162208
18 A 1.2-2.4m Light brown/grey clay 162222
19 A 1.2-2.4m Light brown/grey clay 162223
20 A 1.2-2.4m Light brown/grey shale 162224
Al 0.0-1.2m Brown soil 162225
21 A2 1.2-2.4m Brown/black clay, 162226
A3 2.4-3.1m Grey shale 162227
Al 0.95-2.4m Grey/brown clay, black shale 162210
22
A2 2.4-4.0m Brown/grey weathered shale 162211
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Table 2: Description of tennis court trench samples

Location Sample Description Laboratory
Depth (m) Identification
Number
Trench Top Soil 0.3m Speckled brown and black | 163362

sand and gravel sized particles

Trench North End 1.5m Pale brown sand and gravel | 163363
sized particles

Trench South End 1.0m Pale brown sand and gravel | 163364
sized particles

Trench North End 0.5m Black silt and sand sized | 163365
particles with a dull, earthly
lustre

Trench South End 1.0m Pale brown sand and gravel | 163366
sized particles and orange clay
lumps

Trench at nets 1.0-1.5m Pale brown sand and gravel | 163367

sized particles and orange and
white clay lumps

Trench Middle South | 0.0-1.5m Pale brown sand and gravel | 163368

End sized particles

Sample information for the samples taken beneath the building footprint can be found in the
appendix since no samples had contaminants over the NEPC Investigation limits.

Field quality control included decontamination procedures and sample documentation.
Laboratory quality assurance / quality control consisted of sample spikes for organic analysis
and certified reference sampling for inorganics.
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The samples were analysed as per a NSW EPA Method full soil screen for the contaminants

as summarised in Table 3.

Table 3: Methods for Soil Analysis

Contaminant Method
Volatile Organics USEPA 8260B
Phenols USEPA 8270C
Polychlorinated Biphenyls | US EPA 8082
(PCBs)

Organochlorine Pesticides | USEPA 8081A
Polycyclic Aromatic USEPA 8270C
Hydrocarbons

Monocyclic Aromatic USEPA 8260B
Hydrocarbons

Total Recoverable MGT 100A
Hydrocarbons

Heavy Metals USEPA 6010B
Mercury USEPA 7470/71

Quality assurance / quality control details and detailed laboratory analytical data for the soil

samples are presented in Appendix 3.

Interpretation of the laboratory analytical results for soil samples was based upon the

Schedule B1 Guidelines on the Investigation Levels for Soil and Groundwater under National

Environment Protection Council (NEPC) - Assessment of Site Contamination Measure 1999.
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4. RESULTS — PHASE lIl ESA

Detailed analytical data for Phase Ill soil samples is presented in Appendix 3.

The results were analysed in accordance with the Health Investigation Limits set out by the
National Environment Protection Council (NEPC). The results for Organochlorine Pesticides,
Polychlorinated Biphenyls, Total Recoverable Hydrocarbons, Monocyclic Aromatic
Hydrocarbons, Polycyclic Aromatic Hydrocarbons, and Volatile Organics were generally low.
These contaminants complied with the requirements of National Environment Protection
Council (NEPC) Health Investigation Levels Class “A” as outlined in Tables 3A and 3B.

Table 3A: Health Investigation Level Categories according to NEPC Guidelines

HIL | Land Use Recommendations

A ‘Standard’ residential with garden/accessible soil (home-grown
produce contributing less than 10% of vegetable and fruit intake; no
poultry): this category includes children’s day-care centres,
kindergartens, preschools and primary schools.

B Residential with substantial vegetable garden (contributing 10% or more of
vegetable and fruit intake) and/or poultry providing any egg or poultry meat

dietary intake.

C Residential with substantial vegetable garden (contributing 10% or more of

vegetable and fruit intake); poultry excluded.

D Residential with minimal opportunities for soil access: includes dwellings
with fully and permanently paved yard space such as high-rise apartments

and flats.

E Parks, recreational open space and playing fields: includes secondary

schools.

F Commercial / Industrial: includes premises such as shops and offices as well

as factories and industrial sites.
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Table 3B: Health Investigation Levels according to the NEPC Guidelines (in Table 3A).

Health Investigation Levels (HILs) in mg/Kg
Substances or PPM

Category A

METALS/METALLOIDS

Arsenic (total) 100
Barium

Beryllium 20

Cadmium 20

Chromium (II) 12%
Chromium (VI) 100

Chromium (total)

Cobalt 100
Copper 1000
Lead 300
Manganese 1500
Methyl Mercury 10
Mercury (inorganic) 15
Nickel 600
Vanadium

Zinc 7000
ORGANICS

Aldrin + Dieldrin 10
Chlordane 50
DDT + DDD + DDE 200
Heptachlor 10
Polycyclic aromatic Hydrocarbons 20
(PAHS)

Benzo(a)pyrene 1
Phenol 8500
PCBs (Total) 10
Petroleum Hydrocarbon Components 20

(constituents):>C16-C35 Aromatics

>C16 — C35 Aliphatics 5600
>C35 Aliphatics 56000
OTHER

Boron 3000
Cyanides (Complexed) 500
Cyanides (Free) 250
Phosphorous

Sulphur

Sulphate
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G

4.1 Phase lll External Results

Heavy Metals results as summarised in Table 4 complied with the requirements of National

Environment Protection Council (NEPC) Health Investigation Levels Class “A”.

Table 4: Heavy Metals results across the 22 samples from external locations.

SITE Chromium Zinc Mercury Lead Copper | Cadmium | Nickel | Arsenic
NUMBER (mg/kg) (mg/kg) | (mg/kg) (mg/kg) | (mg/kg) (mg/kg) | (mg/kg) | (mg/kg)
Lab
Detection 1 5 0.05 2 2 0.1 1 1
Limits
1A 12 65 0.11 42 21 <0.1 6 17
2A 13 23 0.07 9 20 <0.1 4 18
3A 5 17 <0.05 5 8 <0.1 2 2
4A 5 14 <0.05 9 10 <0.1 1 6
5A1 11 12 <0.05 11 10 <0.1 3 9
5A2 2 7 <0.05 3 7 <0.1 <1 <1
6A1 29 10 <0.05 13 2 <0.1 1 15
6 A2 16 <5 <0.05 10 2 <0.1 1 15
6 A3 9 57 0.19 13 16 0.1 6 7
6 A4 7 17 <0.05 8 17 <0.1 2 6
7 A1 17 21 0.05 17 12 <0.1 7 6
7 A2 3 <5 <0.05 11 3 <0.1 <1 4
7 A3 17 23 0.08 27 16 <0.1 7 7
8A 3 54 0.10 11 18 <0.1 3 5
9A 9 32 0.08 13 18 <0.1 6 <1
10 A1 7 26 <0.05 15 20 0.3 5 9
10 A2 19 <5 <0.05 3 2 <0.1 <1 <1
10 A3 23 27 0.12 20 13 <0.1 3 4
11A 4 32 <0.05 8 10 0.1 8 9
12 A1 4 29 0.06 22 11 0.1 6 5
12 A2 3 40 <0.05 14 15 0.2 4 6
13 A1 11 32 0.08 23 27 <0.1 3 2
13 A2 7 19 0.05 11 17 <0.1 <1 3
13 A3 3 18 <0.05 7 15 <0.1 3 4
14 A1 14 53 0.11 29 16 <0.1 7 8
14 A2 13 46 0.06 24 16 <0.1 5 7
15 A1 <1 <5 <0.05 <2 <2 <0.1 3 3
15 A2 5 35 0.05 8 30 <0.1 3 3
16 A 4 <5 <0.05 10 10 <0.1 3 5
17 A1 14 36 0.07 25 14 <0.1 5 8
17 A2 4 30 <0.05 7 27 <0.1 2 9
18 A 5 10 <0.05 11 - <0.1 1 3
19A 3 16 <0.05 8 - <0.1 3 3
20 A 5 9 <0.05 17 - <0.1 1 4
21 A1 9 18 <0.05 16 - <0.1 2 4
21 A2 21 24 0.1 27 - <0.1 2 4
21 A3 6 12 0.08 12 - <0.1 4 6
22 A1 7 7 0.08 9 - <0.1 15 7
22 A2 9 69 <0.05 22 - <0.1 2 3
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A fragment of asbestos cement sheet (chrysotile, crocidolite, amosite) was visually observed
in borehole #5 push-tube sample, however the surrounding soil was found to be free of
asbestos fibres following analysis. This does not deem this area as contaminated.

Soil samples were analysed for BTEX (Benzene, Toluene, Ethylbenzene and Xylenes), TPH
(Total Petroleum Hydrocarbons), Heavy metals and Pesticides. The results from the external
borehole locations all were below detection limits however results from internal boreholes 4,

7 and 11, showed contaminants at low concentrations.

4.2 Phase lll Internal Results

All internal samples, as in Appendix 3, showed low levels of contamination, well below the
NEPC investigation guidelines and hence are not tabulated in the body of the report. Despite
all results from below the building footprint indicating that remediation is not required, there
were some samples that showed results above the general background for the area. These
are discussed individually as they are mildly anomalous, and should be considered in the

site management plan.

Internal borehole #4 reported total TPH (C10-C36) at 330mg/kg, elevated conductivity of
3320uS/cm when compared to other results on the site and a pH of 4.4 which is unusually
acid for soils on this site. However these results are below NEPC Guidelines.

Internal borehole #7 showed TPH (C10-C36) at 270mg/kg, which could be described as
residual and is below any action limits. However these results are below NEPC Guidelines.

Internal borehole #8B was also shown to a have pH of 4.4 which is unusually acid for soils
on this site and converse to the samples taken from nearby borehole #8A which were found
to be basic at pH 10.4. However these results are below NEPC Guidelines.

Internal borehole #11 reported TPH (C10-C36) at 4400mg/kg, p-isopropyltoluene at
14mg/kg, zinc at 175mg/kg and the highest sulphate levels discovered on site, 720mg/kg.
This result is clearly anomalous for the area. However all results were below NEPC
Guidelines.

PCBs (Polychlorinated Biphenyls) and OCPs (Organo-chlorine Pesticides) were tested
at all sites. All results were below detection limits for these contaminants.

Tables showing results for all contaminants and all sites are provided in the Appendix.
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4.3 Discussion of Results

Externally, Petroleum Hydrocarbons in the proximity of the bowsers were identified in the
Phase Il assessments. CETEC’s Phase Il assessment showed the dispersion extent of this
plume was minimal. However, at the time of works in this part of the site, upon removal of
the underground storage tanks (USTs), removal of approximately 150 cubic metres of
surrounding contaminated soil by an approved contractor will be required, to one (1) metre
beyond the UST pit walls and floor. After excavation, a further five (5) composite samples will
be required to be taken from the pit walls and floor and analysed for Total Petroleum
Hydrocarbons (TPH). This further sampling and assessment is only required so as to
determine any additional soil removal/disposal scope or enable clearance certification.

External Trichloroethylene, adjacent to the Tennis Court was identified in the Phase Il
assessment. No further trichloroethylene was found in the Phase Ill external assessment,
therefore it is to be treated as an isolated ‘hot-spot’ that will require soil removal. The extent
of soil removal required, as determined by linear extrapolation between the Phase Il and Il
result, is a one (1) cubic metre core, centred on Golder’s location BH9, to a depth of
approximately four (4) metres or could remain if the proposed development of the ‘spot’ is
complementary to the NEPC Guidelines Land Use Categories (Table 3a). This could be
established upon finalisation of detailed redevelopment plans.

A fragment of asbestos was discovered in external Borehole #5 during Phase IIl, however
the surrounding soil was found to be free of identified asbestos. This area of the site does
not require remediation as a result of this finding. However, excavation works during the
proposed site development works with require workers to use appropriate PPE and have
present an appropriate consultant present to visually assess the excavated soil for any
further asbestos fragments.

An intersected suspect localised buried object, thought to be a battery, in the North West
corner of the Tennis Court was found to contain higher levels of Heavy Metals, particularly
Arsenic, Cadmium, Lead, Mercury and Zinc. This sample however was not representative of
the surrounding soil and was taken to be restricted only to this specific object. The tennis
court trench soil generally was found to be below required contaminant reporting limits. The
tennis court should not require remediation as a result of this finding. However, excavation
works during the proposed site development works will require workers to use appropriate
PPE and have present an appropriate consultant present to visually assess the excavated
soil for any further suspect items.
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Several internal areas below the building footprint reported relatively higher results when
compared to other results on the site. The slightly elevated TPH, conductivity and acidity at
internal borehole #4 and #7 (TPH at 270mg/kg) may indicate a source nearby but could be
described as residual and is below action limits.

Internal borehole #8B was also shown to a have pH of 4.4 which is unusually acid for soils
on this site and converse to the samples taken from nearby borehole #8A which were found
to be basic at pH 10.4.The area surrounding borehole #8A and 8B is known to have been

previously contaminated by film-processing activities before being remediated in the 1980s.

Internal borehole #11 reported TPH (C10-C36) at 4400mg/kg, p-isopropyltoluene at
14mg/kg, zinc at 175mg/kg and the highest sulphate levels discovered on site, 720mg/kg.
These are most likely to have originated from car exhaust and car wash related run-off due
to the proximity to car parking. Despite these results being below limits and the contaminate
traces being residual, it may be indicative of a more prominent source of contamination in
the vicinity. For this reason, CETEC again recommends consultant supervision and

observation of the soil if it is to be excavated during proposed development.

Secondary internal issues, as identified in Phase |, included the need for assessment and
management of transformer PCBs, overflow of wastewater from wash-bay area, stored
hazardous chemicals bunding and MSDS documentation. These issues can be managed by

the current site facility managers (Channel 7) with expert assistance requested if required.

The majority of chemical contaminants found on-site Phase Il and Ill assessments, were
below the required reporting limits, based on Class A of the Schedule B (7A) Guidelines on
the Investigation Levels for Soil and Groundwater under the NEPC Assessment of Site
Contamination Measure 1999. However, clearly not possible to be included in this report are
site areas not sampled due to inaccessibility, such as tennis court embankment seating and
inaccessible areas under the building foot-print. However the number and distribution of
samples externally and underneath the building footprint is believed to be representative of
that area of the site.

Based on the results obtained from the locations sampled, CETEC’s assessment is that the
site could be brought up to a Level A classification according to National Environment
Protection Council or Environmental Protection Agency NSW guidelines with respect to
these contaminants, by the removal, appropriate disposal of approximately 150m?® of soil and
clearance sampling.
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There are four additional areas identified that require supervision and clearance testing
during excavation. These areas may yield additional contamination but based on the data to

hand, this is not likely to be major.
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5. CONCLUSIONS AND RECOMMENDATIONS

The majority of contaminants in all three assessments were below detection limits and
complied with Class A of the Schedule B (1-6) Guidelines on the Investigation Levels for Soil
and Groundwater under the National Environment Protection Council (NEPC) Assessment of
Site Contamination Measure 1999. Some borehole samples showed low contaminant levels,
in particular Chromium and Zinc in soil at locations 5, 6, and 10 and to a depth of at least
2.8, 4.3 and 4.0 meters respectively and asbestos was found at borehole 5, however these

levels were still below Class A limit levels.

Petroleum Spirits in the proximity of the bowsers were identified in the Phase Il
assessments. CETEC’s Phase Il assessment showed the dispersion of this plume was

minimal.

Trichloroethylene, adjacent to the Tennis Court was identified in the Phase Il assessment.
No further trichloroethylene was found in the Phase lll assessment. A suspect localised
object, thought to be a battery, in the North West corner of the Tennis Court was found to
contain higher levels of Heavy Metals, particularly Arsenic, Cadmium, Lead, Mercury and
Zinc. This sample however was not representative of the surrounding soil and was taken to
determine the properties of this specific object. The tennis court trench soil was found to be

below required contaminant reporting limits.

It is recommended that prior to commencement of any altered or unanticipated site
development works in untested and inaccessible areas of the site, supervision and

clearances during works is required.

Any construction or similar works that may disturb the soil on the site must be subject to Risk
Assessment and Safe Working Method Statements (SWMS) and supervised to minimise or
prevent the risk of disturbance and secondary contamination of the soil. These assessments
should consider management techniques such as monitoring for airborne, relocated and run-

off contaminants if present.

The site will require some remediation in light of the proposed redevelopment and the
findings from Phase I, Il and Ill ESAs. Based on the assessment and the supplied
development plans, the level of remediation required is estimated at about 150m® of TPH
contaminated soil be excavated, tested and allocated for on-site treatment or disposal to an
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approved facility. It would also be prudent to allow for supervision during excavation and
clearance testing in other areas where residual levels of contaminants were identified.

CETEC Pty Ltd understands that this report is likely to be utilised in future development
planning for the site and the conditions of this report should be noted.

CETEC can provide further assistance in clarification, discussions and the risk management
strategy should it be required.

On behalf of CETEC staff and subcontractors,

Dr. Vyt Garnys

PhD, BSc (Hons) AIMM, ARACI, ISIAQ
ACA, AIRAH, FMA

Principal Consultant
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6. GLOSSARY OF TERMS USED

EPA — Environmental Protection Agency

NEPC — National Environmental Protection Council

SWMS — Safe Working Method Statement

USEPA - United States Environmental Protection Agency
PCB’s — Polychlorinated Biphenyls

APHA — American Public Health Association

PAH’s — Polycyclic Aromatic Hydrocarbons

DDT - Dichlorodiphenyltrichloroethane

DDD - Dichlorodiphenyldichloroethane

DDE - Dichlorodiphenyldichloroethylene

pH — Acidity or alkalinity

TPAH — Total Polycyclic Aromatic Hydrocarbons

VOC’s — Volatile Organic Compounds

BTEX — Benzene, Toluene, Ethylbenzene and Xylenes

TPH — Total Petroleum Hydrocarbons

OCP’s — Organochlorine Pesticides

NOAEL — No Observed Adverse Effect Level

ICRCL - Interdepartmental Committee on the Redevelopment of Contaminated Land
NICNAS — National Industrial Chemicals Notification and Assessment
NOHSC — National Occupational Health and Safety Commission
PPE — Personal Protective Equipment

HIL’s — Health Investigation Levels

PPM’s — Parts Per Million

EQL- Estimated Quantification Limit

ESRA- Environmental Site Risk kAssessment

ESA- Environmental Site Assessment
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7. APPENDICES

Refer to the separately attached document:
Soil and Groundwater Phase IlI: Risk Assessment — External and Internal

The Parklands, 61 Mobbs Lane Epping, NSW
Section 7: Appendices (1.1 - 1.6)
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8. APPENDIX: DISCLAIMER AND COPYRIGHT

8.1 Disclaimer

CETEC has taken all reasonable care to ensure that the information contained in this report
is accurate. The report is based on data and information collected by CETEC personnel
during location visits and information accepted in good faith from various personnel
associated with this work. However, no warranty or representation can be given that the
information and materials contained in it are complete or free from errors or inaccuracies.

CETEC accepts no responsibility for any deficiency, misstatements or inaccuracies
contained in this report as a result of omissions, misinterpretation or fraudulent acts of the

persons interviewed or contacted.

To the extent permitted by applicable laws, CETEC accepts no liability for any decision,
action, loss, damages or expenses of any kind including without limitation, compensatory,
direct, indirect or consequential damages, loss of data, income or profit, loss of or damage to
property, or claims by third parties howsoever arising in connection with the use or reliance
on the information in this report. This exclusion of liability shall also apply to damages arising
from death or personal injury potentially caused by the negligence of CETEC or any of its
employees or agents.

By viewing this report, you are acknowledging that you have read and agree to the above

disclaimer.

8.2 Copyright

The material in this report is protected by copyright, which is owned by CETEC Pty Ltd.
Users may view, print and download the contents for personal use only and the contents
must not be used for any commercial purposes, without the express permission of
McLachlan Lister and CETEC. Furthermore, the material in this report, or any part of it, is not
to be incorporated or distributed in any work or in any publication in any form without the
permission of the McLachlan Lister and CETEC.
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Benjy Levy
Senior Development & Project Manager

July 12, 2011
Our reference: CN101106

Meriton Apartments Pty Limited
Level 11,528 Kent Street Sydney NSW 2000
Via email: benjyl@meriton.com.au

FINAL REPORT: Contaminated Soil Remediation - 61 Mobbs Lane

Dear Benjy,

We confirm that CETEC have conducted an assessment of soil at 61 Mobbs Lane Epping to
determine if the site is fit for the proposed land uses which are; residential and childcare (HIL A),

open space (HIL E) and retail (HIL F).

The results presented in this report are from the validation sampling of contaminated soil
removal (Areas 1, 2, 3, 4 on Figure 1) and surface soil samples from the area of the proposed
childcare centre (Area 5 on Figure 1) and playground (Area 6 on Figure 1). This report should be
used in conjunction with previous detailed environmental site assessment reports by Golder

Associates (2003, 2004 and 2005) and CETEC (2008).
DISCUSSION OF RESULTS

1. Upper Car Park (ref: Figure 1) - area surrounding 2 underground fuel storage tanks.
Hydrocarbon (petroleum) contamination. Approximately 350m> of impacted soil excavated

and disposed as General Solid Waste.

Laboratory results of samples collected from the walls and floor of the Car Park excavation

showed the following (see also table of results in Appendix A):

- Hydrocarbon contamination detected at the bottom of the excavation at 3m depth has
been delineated by removing soil to a depth of 6m.

- Low levels of hydrocarbon contamination (C15-C28 fraction at 130mg/kg) were detected
in soil collected from the east wall at a depth of 3-6m. Although this indicates that
contaminants have not been completely delineated in an easterly direction below 3m,

the concentration is below the NEPM health investigation levels for the proposed land

CETEC Pty Ltd ABN 44 006 873 687 W: www.cetec-foray.com.au
2/27 Normanby Rd, Notting Hill, VIC 3168 Australia - T: +613 9544 9111 - F: +613 9544 9122 - E: info@cetec-foray.com.au
1/65 Nicholson St, St Leonards, NSW 2065 - T: +612 9966 9211 - F: +612 9966 9210 - E: sydney@cetec-foray.com.au
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uses.

- Lead contamination was not detected above background levels in any samples.

Based on these results CETEC can confirm that hydrocarbon contaminated soil in the Car Park UST
excavation has been removed to a depth of 6m in the North, South and West directions around

the UST excavation.

Hydrocarbon contaminated soil that remains in situ to the east of the excavation at a depth
greater than 3m is likely to be below the NEPM health investigation levels for the proposed land
uses (see Appendix F). This remaining contaminated soil is not likely to pose an unacceptable risk
of exposure since contamination hasn’t been detected in surface soil (depth 0-3m). Further to this
site plans provided to CETEC show that this area is likely to be covered by hard landscaping (i.e. a
driveway) (see Figure 2). If any further excavation of soil is required in this area it is

recommended that the soil is tested further for waste classification purposes.

2. Heli Pad (ref: Figure 1) — area surrounding underground fuel storage tank. Hydrocarbons
(petroleum) contamination. Approximately 150m? of impacted soil excavated and disposed as

General Solid Waste.

Laboratory results of samples collected from the walls and floor of the Heli Pad excavation

showed the following (see also table of results in Appendix B):

- Hydrocarbon contamination detected in samples collected from the west wall of the
excavation at a depth of 0-2m has been delineated by removing more soil in a westerly
direction.

- Lead contamination was not detected above background levels in any samples.

Based on these results CETEC can confirm that soil remaining in situ is below the NEPM health

investigation levels for the proposed land uses (see Appendix F).

3. Building 4/5 Footprint (ref: Figure 1) — soil previously located under the building footprint.
Hydrocarbon contamination. Approximately 300m> of impacted soil excavated and disposed

as General Solid Waste.

Laboratory results of samples collected from area previously under the Building 4/5 footprint

showed the following (see also table of results in Appendix C):

- VHC, Phenolics and hydrocarbon contamination was not detected.
- Asbestos was not detected

- Heavy metals, cyanide, sulphur, sulphates were within normal background ranges.

Based on these results CETEC can confirm that soil remaining in situ is below the NEPM health
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investigation levels for the proposed land uses (see Appendix F).

4. Tennis Court (ref: Figure 1) — previously used for landfill suspected as the sources of VHC
contamination (1,1 dichloroethene and 1,1,1 trichloroethane) which has been detected in

groundwater down gradient (SW) of the tennis court.

Laboratory results of samples collected from the tennis court area showed the following (see also

table of results in Appendix D):

- VHC and hydrocarbon contamination was not detected.
- Asbestos was not detected.

- Heavy metals and cyanide were within normal background ranges.

Based on these results CETEC can confirm that soil remaining in situ in the tennis court area is

below the NEPM health investigation levels for the proposed land uses (see Appendix F).

5. Proposed childcare centre location (ref: Figure 1) — Although previous investigations have
indicated that soil is not contaminated at the western end of the site a surface soil sample
targeted at the location of the proposed childcare centre was collected from a depth of 0-

500mm.

Laboratory results of samples collected from the proposed childcare centre location showed the

following (see also table of results in Appendix E):

- VHC and hydrocarbon contamination was not detected.
- Asbestos was not detected.

- Heavy metals and pH were within normal background ranges.

Based on these results CETEC can confirm that surface soil in the childcare centre area is below

the NEPM health investigation levels for the proposed land uses (see Appendix F).

6. Proposed playground location (ref: Figure 1) — Although previous investigations have
indicated that soil is not contaminated near the north western boundary of the site a surface
soil sample targeted at the location of the proposed playground was collected from a depth

of 0-500mm.

Laboratory results of samples collected from the playground area showed the following (see also

table of results in Appendix E):

- VHC and hydrocarbon contamination was not detected.
- Asbestos was not detected.

- Heavy metals and pH were within normal background ranges.
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Based on these results CETEC can confirm that surface soil in the playground area is below the

NEPM health investigation levels for the proposed land uses (see Appendix F).

CONCLUSION

Based on results of environmental site assessment reports by Golder Associates (2003, 2004 and
2005) and CETEC (2008) and soil testing detailed by this report CETEC can confirm that soil at the
site meets the requirements for all the proposed land uses i.e. HIL A: 'Standard' residential with
garden/accessible soil (home-grown produce contributing less than 10% of vegetable and fruit
intake; no poultry): this category includes children’s day-care centre’s, kindergartens, preschools
and primary schools; HIL E: Parks, recreational open space and playing fields: includes secondary
schools and; HIL F: Commercial/Industrial: includes premises such as shops and offices as well as
factories and industrial sites. (ref: NEPM Schedule B (1) - Guideline on Investigation Levels for Soil
and Groundwater).

All soil samples in this investigation complied with HIL A which is lower than the requirements of

HILE and F.

Please feel free to contact us if you have any queries.

Yours Sincerely,

[ /j ! /’;ﬂ? /’f e
(Ao sy A7
O
Adam Garnys Andrew Bellamy
BSc(Hons) BSc.
Senior Consultant and NSW Manager Senior Consultant.

/

Dr. Vyt Garnys
PhD, BSc(Hons) AIMM, ARACI, ISIAQ ACA, AIRAH, FMA
Managing Director and Principal Consultant
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Figure 1: Location of contaminated soil at 61 Mobbs Lane
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Figure 2: Proposed site layout

7L WaN

o D> 20 2 o et s ST T 7 /77 477777 I v

EPPING PARK
NOBS LAK
— Emessucirts

CN101106_Soil Remediation_61 Mobbs Lane Epping FINAL REPORT v3

Page 6 of 16




; Professional Scientific Solutions

Appendix A — Soil Analysis Results — Car Park UST Excavation
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Sampled | Sampled | Sampled | Sampled | Sampled | Sampled | Sampled | Sampled | Sampled | Sampled e s

Contaminant Unit o a
8/11/10 | 7/4/11 8/11/10 | 7/4/11 8/11/10 | 7/4/11 8/11/10 | 7/4/11 8/11/10 | 7/4/11 =
Benzene mg/kg | <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - -
Toluene mg/kg | <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - -
Ethylbenzene mg/kg | <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - -
Xylenes mg/kg | <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - -
TRH C6-C9 mg/kg | <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 - -
TRH C10-C14 mg/kg | <50 <50 <50 <50 <50 <50 <50 <50 880 <50 - -
TRH C15-C28 mg/kg | <100 <100 <100 <100 130 <100 <100 <100 2900 <100 5600 -
TRH C29-C36 mg/kg | <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 (C16-C35) | -

Lead mg/kg | - 17 - 15 - 17 - 17 36 300 2-200

* 'Standard' residential with garden/accessible soil (home-grown produce contributing less than 10% of vegetable and fruit intake; no poultry): this category includes children’s day-care centres, kindergartens, preschools and
primary schools.
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Appendix B — Soil Analysis Results — Heli Pad UST Excavation
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Sampled | Sampled | Sampled | Sampled | Sampled | Sampled | Sampled | Sampled | Sampled | Sampled | Sampled o s

Contaminant | Unit o a
8/11/10 | 7/4/11 7/4/11 8/11/10 | 7/4/11 8/11/10 | 7/4/11 8/11/10 | 7/4/11 8/11/10 | 7/4/11 2
Benzene mg/kg | <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - -
Toluene mg/kg | 2.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - -
Ethylbenzene | mg/kg | 2.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - -
Xylenes mg/kg | 28.7 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - -
TRH C6-C9 mg/kg | 490 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 - -
TRH C10-C14 | mg/kg | 2000 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - -
TRH C15-C28 | mg/kg | 210 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 5600 -
TRH C29-C36 | mg/kg | <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 (C16-C35) | -

Lead mg/kg | - 11 13 - 11 - 14 - 11 - 8 300 2-200

* 'Standard' residential with garden/accessible soil (home-grown produce contributing less than 10% of vegetable and fruit intake; no poultry): this category includes children’s day-care centres, kindergartens, preschools and

primary schools.
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Appendix C — Soil Analysis Results — Building 4/5 Footprint

s s s s 8
S 8|3 8 |% 8| % 8| % 2
le Number 3 3 i 3 i b S x5 e
sample ES |82 8% Bg )z
s 2| s g | sg|sg|2=x|c¢
2 k= k= 2 E 2| ¥
E: E; E; 2| E 5|3
g =
Sampled | Sampled | Sampled | Sampled & E
Contaminant Unit =
8/11/10 8/11/10 8/11/10 8/11/10
Volatile mg/kg | BDL*** BDL BDL BDL - -
Chlorinated /
Halogenated
Hydrocarbons **
Benzene mg/kg | <0.5 <0.5 <0.5 <0.5 - -
Toluene mg/kg | <0.5 <0.5 <0.5 <0.5 - -
Ethylbenzene mg/kg | <1.0 <1.0 <1.0 <1.0 - -
Xylenes mg/kg | <3.0 <3.0 <3.0 <3.0 - -
TRH C6-C9 mg/kg | <25 <25 <25 <25 - -
TRH C10-C14 mg/kg | <50 <50 <50 <50 - -
TRH C15-C28 mg/kg | <100 <100 <100 <100 5600 -
TRH C29-C36 mg/kg | <100 <100 <100 <100 (C16-C35) | -
Arsenic mg/kg | 5 <4 5 8 100 1-50
Beryllium mg/kg | <1 <1 <1 <1 20 -
Barium mg/kg | 290 66 170 10 - 100-3000
Cadmium mg/kg | <0.5 <0.5 <0.5 <0.5 20 1
Chromium mg/kg | 9 5 5 6 100 5-1000
Cobalt mg/kg | <1 2 <1 4 100 1-40
Copper mg/kg | 3 15 4 29 1000 2-100
Nickel mg/kg | <1 3 2 7 600 5-500
Lead mg/kg | 12 7 8 14 300 2-200
Manganese mg/kg | 3 56 35 20 1500 850
Vanadium mg/kg | 24 14 10 26 - 20-500
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©

L d L d L d L d
= = £ =
S S S S [7,)
s | L 8|, 8| o B 8
on
¢ 3 | % 3 | % 3 | F 3 € <
Sample Number = S s S S S % o
=] =] =] =]
S 3 |8 F |8 F |85 | 3 3|¢
s £ |s & | s 2|52 | I ¢
5 5 5 S £ = | ¥
-5 -5 -5 -5 E & g
o o o o s = o
e | =
Sampled | Sampled | Sampled | Sampled o a
Contaminant Unit =
8/11/10 | 8/11/10 | 8/11/10 | 8/11/10
Zinc mg/kg | 2 25 6 22 7000 10-300
Mercury mg/kg | <0.1 <0.1 <0.1 <0.1 15 0.03
Silver mg/kg | <1 <1 <1 <1 - -
Cyanide mg/kg | - <0.5 <0.5 <0.5 250 -
Sulphur mg/kg | - 330 - - - 600
Sulphate mg/kg | - 150 - - - 2000
pH - 5.3 9 8.1 4.9 - -
Asbestos - NAD**** | NAD NAD NAD NAD -
* 'Standard' residential with garden/accessible soil (home-grown produce contributing less than 10% of vegetable and fruit
intake; no poultry): this category includes children’s day-care centres, kindergartens, preschools and primary schools.
** VHC is a generic term for a group of volatile halogenated hydrocarbons. For simplicity they have been grouped together as all
were below the detection limit of <1.0mg/kg
*Ex BDL: Below Detection Limit
*okkk NAD: No Asbestos Detected
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Appendix D — Soil Analysis Results — Tennis Court

2 -

Sample Number 2.3 e |8 e|8 |83 8|55 285|838 _ |35 |8,
$:/ g%/ g2|g2% g2 |8 /82 |8z /82|38 ¢
S 2l glg |l g5 |k |25 |28 |28 )| E & | 2¢&
s 2| s || 5|52z |59 |5 8|8 3 |5 £ g =

Contaminant Unit é - w

Volatile mg/kg | BDL¥** BDL BDL BDL BDL BDL BDL BDL BDL - -

Chlorinated /

Halogenated

Hydrocarbons **

Benzene mg/kg | <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - -

Toluene mg/kg | <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - -

Ethylbenzene mg/kg | <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - -

Xylenes mg/kg | <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - -

TRH C6-C9 mg/kg | <25 <25 <25 <25 <25 <25 <25 <25 <25 - -

TRH C10-C14 mg/kg | <50 <50 <50 <50 <50 <50 <50 <50 <50 - -

TRH C15-C28 mg/kg | <100 <100 <100 <100 <100 <100 <100 <100 <100 - -

TRH C29-C36 mg/kg | <100 <100 <100 <100 <100 <100 <100 <100 <100 - -

Phenolics (Total) | mg/kg | <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8500 -

Arsenic mg/kg | 5 12 <4 <4 <4 <4 <4 <4 <4 100 1-50
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E _ | B
Samole Number 2 o8 0|8 0|3 8% |8=|5%5 83|83 s < |8
P S 3|8 3|83 838|382 |32 |3=|3=s (35 |2=2 |2¢
T 5 s 5 T 5 T 5 T < S - T < T o T B S & <
S gl g|lg|lg|las 2B |8 |28 |28 | EE | 2¢&
s 5|8 88355 52 |8 |88 |83 s E ¥ | 2
Contaminant Unit S = 2
oc
Beryllium mg/kg | <1 1 <1 <1 <1 <1 <1 <1 <1 20
Barium mg/kg | 110 160 69 80 150 110 80 92 180 - 100-3000
Cadmium mg/kg | <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 20 1
Chromium mg/kg | 10 8 18 49 21 33 41 51 5 100 5-1000
Cobalt mg/kg | 8 6 8 14 9 13 13 15 3 100 140
Copper mg/kg | 23 37 26 15 17 20 17 22 22 1000 2-100
Nickel mg/kg | 8 7 18 45 21 33 40 47 3 600 5-500
Lead mg/kg | 15 20 12 12 17 14 12 41 9 300 2-200
Manganese mg/kg | 110 47 160 380 220 320 300 470 29 1500 850
Vanadium mg/kg | 28 39 21 35 24 33 33 41 11 - 20-500
Mercury mg/kg | <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 10 0.03
Zinc mg/kg | 40 61 48 38 38 69 80 56 29 7000 10-300
Silver mg/kg | <1 <1 <1 <1 <1 <1 <1 <1 <1 - -
Cyanide (Total) mg/kg | <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 250 -
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E - | B
= S 3 3 835 |8 = |53 |8z |8 z < | 8
Sample Number 7 2 > 2 ? @ ? 9@ ? © ? = > 2 & ? £ 5 < S .
S E| 8 8| 8 8|8 8|9 3 S = g 3 8 = S s T I < ®
ik~ > ik~ > = c ]
T 5 T 5 T 5 T 5 T < S - T < T o T B S & c
- ° - ° - ° - ° - - 7 - e - |71 - ° S oo S
4 8 A~ 4 & DR =1 4 S 4 ® 4 3 4 2 4 o E & o
[} ) n ) w o = € w S
s s s S S =2 | S = 48 | S S E 4 =
Contaminant Unit S = 2
oc
pH - 53 5.0 8.2 9.0 8.7 9.5 9.7 9.1 5.8
Ashestos - NAD**** | NAD NAD NAD NAD NAD NAD NAD NAD
* 'Standard' residential with garden/accessible soil (home-grown produce contributing less than 10% of vegetable and fruit intake; no poultry): this category includes children’s day-care centres, kindergartens,
preschools and primary schools.
** VHC is a generic term for a group of volatile halogenated hydrocarbons. For simplicity they have been grouped together as all were below the detection limit of <1.0mg/kg
*xk BDL: Below Detection Limit

*okokok NAD: No Asbestos Detected
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Appendix E: Soil Analysis Results — Childcare Centre and Playground Locations

E -
S & 3
a S S < x b
:‘ g : =] E __ S
"" e
Sample Number 8 § 8 '§ = f T
— — o o] = =
s ¢ S 5 c T o
© > ()] E oo
3 ] E a | 3
= o £ w (T
5 s |2
$ %z
Sampled | Sampled w
Contaminant Unit =
8/11/10 8/11/10
Volatile mg/kg | BDL*** BDL - -
Chlorinated /
Halogenated
Hydrocarbons **
Benzene mg/kg | <0.5 <0.5 - -
Toluene mg/kg | <0.5 <0.5 - -
Ethylbenzene mg/kg | <1.0 <1.0 - -
Xylenes mg/kg | <3.0 <3.0 - -
TRH C6-C9 mg/kg | <25 <25 - -
TRH C10-C14 mg/kg | <50 <50 - -
TRH C15-C28 mg/kg | <100 <100 5600 -
TRH C29-C36 mg/kg | <100 <100 (C16-C35) | -
Arsenic mg/kg | 6 9 100 1-50
Beryllium mg/kg | <1 <1 20 -
Barium mg/kg | 30 75 - 100-3000
Cadmium mg/kg | <0.5 <0.5 20 1
Chromium mg/kg | 35 14 100 5-1000
Cobalt mg/kg | 2 3 100 1-40
Copper mg/kg | <1 14 1000 2-100
Nickel mg/kg | 4 4 600 5-500
Lead mg/kg | 12 17 300 2-200
Manganese mg/kg | 28 54 1500 850
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E -
2 5 g
a = S < = g
=g l3s | Eo &
= a9 %
Sample Number 8 § 8 'g = f T
- - o - = =3
s £ S & c T o
© > (IJ S ]
S ] E & S
= - £ w 5}
5 s £| &
-
Sampled | Sampled o
Contaminant Unit
8/11/10 8/11/10
Vanadium mg/kg | 86 47 - 20-500
Zinc mg/kg | 3 17 7000 10-300
Mercury mg/kg | 0.2 <0.1 15 0.03
Silver mg/kg | <1 <1 - -
pH - 6.2 5.6 - -
Asbestos - NAD**** | NAD NAD -

* 'Standard' residential with garden/accessible soil (home-grown produce contributing less than 10% of vegetable and fruit

intake; no poultry): this category includes children’s day-care centres, kindergartens, preschools and primary schools.

** VHC is a generic term for a group of volatile halogenated hydrocarbons. For simplicity they have been grouped together as all
were below the detection limit of <1.0mg/kg
*EE BDL: Below Detection Limit

*okokok NAD: No Asbestos Detected
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Appendix F: NEPM Soil Investigation Levels

Table 5-A - Soil Investigation Levels (mg/kg)

Ecological
Substances Health Investigation Levels (HILs) Investigation Background
Levels (EILs)
Interim Ranges®s
Al B2 3 D E F REIL* | Urban®

METALS/METALLOIDS M
Arsemic (total) 100 400 200 500 - 20 1-50
Barium = [s00 100 - 3000
Beryllium 20 80 40 100 —
Cadminm 20 50 40 100 ™ 3 1
Chromium (III) 12% 45% 24% 60% 2 400
Chromium (VI) 100 400 200 300 rc 1
Chromium (Totalp” e 3-1000
Cobalt 100 400 200 300 -+ 1-40
Copper 1000 4000 2000 5000 0 [ 100 2-100
Lead 300 1200 00 1500 —— 600 2 -200
Manganese 1500 6000 3000 7300 E_-:l 500 830
Methyl mercury 10 40 20 50 W
Mercury (inorganic) 13 60 30 73 L [1 0.03
Nickel 600 2400 600 3000 O 60 3-300
Vanadium T 30 20 - 500
Zinc 7 25000 14000 35000 __W 200 10-300
ORGANICS -~
Aldrin + Dieldrin 10 0 20 50 U
Chlordane 50 200 100 250 pe]
DDT + DDD + DDE 200 300 400 1000 -
Heptachlor 10 40 20 50 W
Polycyclic aromatic 20 80 40 100 E
hydrocarbons (PAHS) ——
Benzo(a)pyrene 1 4 2 3 o
Phenol 5500 34000 17000 42500 -
PCBs (Total) 10 40 20 50 m
Petroleum Hydrocarbon —
Components E
(comstituents): _
. =Cle - C35 a0 360 180 430 et

Aromatics® )]
. >Cle - C35 3600 22400 11200 28000 -

Aliphatics <r
e =35 Aliphatics 56000 224000 112000 250000 -
OTHER @)
Boron 3000 12000 5000 13000 G_:l
Cyanides (Complexed) 500 2000 1000 2500 =
Cyanides (free) 250 1000 500 1250 C
Phosphorus [ 2000
Sulfur | | e00
Sulfate® — [ 2000

Human exxposure settings based on land use have been established for HILs (see Taylor and Langley 1998). These are:

'Sta.n d’ residential with = a..;xd M&E;h 2 soil (home-g own pmduce r.'oncnbumw e:»s than J.C'% o{ vegetable and fruit intake; no

is category nclu day-care centres; schools.
or polﬂtn meat distary intake.
Residential with minimal oppm'tu.mhes for soil access: mc]
Pparhnents and flats.

‘arks, recreational open space and playing fields: includes secondary schools.
C'oum'l.erc]al,.-’]ndush'ial: includes premuses such as shops and offices as well as factories and industrial sites.
(For details on derivation of HILs for human exposure settings based on land use see )

i pra.w

Fesidential with substantial x?ge{ab.e garden (contributing 10% or more of vegetable and fruit intake); poultry excluded.
Eldes dwellings with fully and permanently paved yard space such as high-rise

End&nh&l with substantial ve-ge‘tahe zarden (comtributing 10°‘u or more o \feﬂetab e a.rui it u\ta.ke] and/or poultry providing any ege

Schedule BFA).
2 Site and contaminant specific: on site s ].1.119‘ is tféejl:?xe{med approach for estimating poultry r uptake. Exposure estimates may

then be compared to ﬂ)ﬁl@xm{ ADL

compared to the relev SILpteKDIS PI'WIS and
4 These will be developed for regional areas by jurisdictions as 1

Site and contaminant specific: on %]ma is the preferred approach for estimating plant uptakes. . Exposure estimates may then be

ired.
*  Interim ElLs for the urban setting are based on considerations 0; phytotesdcity, AMZECC B levels, and seil survey data from urban residential

erties in four Australian capital cities.

& mgrolmd Tan, where HILs or ElLs are set, are taken from the Field Geologist's Manual, compiled by D' A Berkman, Third Edition 1989.
- The Anstralasian Institute of \-ﬁ.ru.ne & Metallurgy. This publication contains information on & more extensive list of soil elements
tI'la.rl iz included in this Table. Another source of information is Confaminated Sites Monograph MNo. 4 Trace Element Concentrations in Soils

from Fural & Urban Areas of Australia, 1993. South Anstralian Health Commission.
7 Valence state not distinguished - xpectedas Cr

4 The carbon mumber is an ‘equivalent carbon num! E’ based on a method that stendardises according to boiling point. It is a method used by

some analytical laboratories to report carbon numbers for chemicals evaluated on a boiling pomnt colunm.
% For protection of built structures.
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