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Executive Summary

This report presents the findings of a re-assessment of the data provided in Golders Associates Pty
Ltd (Golder) report Detailed Site Investigation Former Port Kembla Primary School, Military Road, Port
Kembla, NSW, reference 137629028-003-R-Rev0, dated 16 December 2013 (Golder, 2013).
Golder (2013) was prepared for the former site owner, Port Kembla Copper Pty Ltd (PKC) in support
of a proposed mixed business and medium density residential development.

It is understood that the current site owner, Mr Olly Vujic wishes to rezone the site from its current B4
Mixed Use to a mixed residential use including low to high density residential. Therefore this data re-
assessment is required to re-assess the existing chemical laboratory analysis data provided in Golder
(2013), against appropriate site assessment criteria (SAC) for the most sensitive residential land use,
being residential with gardens or accessible soil.

The objective of this data re-assessment is to establish the site contamination issues relevant to the
proposed rezoning to a mixed residential use (including low to high density residential) and assess if
the site can be made suitable for the proposed rezoning.

Based on the findings of the Golder (2013) laboratory data re-assessment it is considered that the site
has been impacted by widespread heavy metal contamination as well as localised TRH and asbestos
contamination.

Therefore it is recommended that the following further investigation be undertaken in order to finalise
the remediation strategies;
e Vertical delineation and leachability assessment of the heavy metal impacted soils;

e Further investigation of the localised TRH contamination in order to establish the source, its
extent and the potential risk; and

e A detailed asbestos investigation.

It is noted that the above recommended further investigation could be undertaken once the land has
been rezoned to mixed residential.

It is considered that the site can be rendered compatible for the proposed low to high density
residential land use subject to the above further investigation, subsequent development of appropriate
remediation strategies and subsequent completion of the appropriate remediation and validation in
accordance with the finalised RAP.

Potential management strategies for the heavy metal, TRH and asbestos contamination could include
off-site disposal, on-site treatment, off-site treatment or on-site containment.
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Report on Data Re-Assessment for Rezoning
Port Kembla Primary School
Lot 1 Military Road, Port Kembla

1. Introduction

This report presents the findings of a re-assessment of the data provided in Golders Associates Pty
Ltd (Golder) report Detailed Site Investigation Former Port Kembla Primary School, Military Road, Port
Kembla, NSW, reference 137629028-003-R-Rev0, dated 16 December 2013 (Golder, 2013).
Golder (2013) was prepared for the former site owner, Port Kembla Copper Pty Ltd (PKC) in support
of a proposed mixed business and medium density residential development.

The site is identified as Lot 1 Military Road, Port Kembla (Lot 1, Deposited Plan 811699), which has a
footprint of 2.19 ha. The site is currently vacant and un-used.

It is understood that the current site owner, Mr Olly Vujic wishes to rezone the site from its current B4
Mixed Use to a mixed residential use including low to high density residential. Therefore this data re-
assessment is required to re-assess the existing chemical laboratory analysis data provided in Golder
(2013), against appropriate site assessment criteria (SAC) for the most sensitive residential land use,
being residential with gardens or accessible soil.

The objective of this data re-assessment is to establish the site contamination issues relevant to the
proposed rezoning to a mixed residential use (including low to high density residential) and assess if
the site can be made suitable for the proposed rezoning.

2. Background

DP has previously prepared a conceptual remediation strategy for rezoning purposes as reported in:

e Report on Conceptual Remediation Action Plan, Proposed Rezoning, Lot 1 Military Road, Port
Kembla, reference 78564.01.R.001.ConceptRAP.Rev1 dated 5 September 2016 (DP, 2016).

DP (2016) was prepared in order to support the previously proposed medium density rezoning which
was defined as providing for medium density housing such as town houses, villas and residential flat
buildings as well as supportive non-residential uses including neighbourhood shops.

DP (2016) comprised a review of site information, a review of previous reports, the preparation of a
conceptual site model based on the findings of the previous reports, the development of conceptual
remediation strategies, and recommendations for further assessment and site management
requirements for the most likely remediation strategy.
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Based on the review of previous reports and the medium density residential development previously
proposed for the rezoning application, the following further assessment was recommended:

e Re-establish SAC if the proposed land use changes to the more sensitive residential with
accessible soils land use;

e Re-assessment of the existing data if the proposed land use changes to the more sensitive
residential with accessible soils land use;

e Detailed asbestos investigation in accordance with the National Environment Protection Council
(NEPC) National Environment Protection (Assessment of Site Contamination) Measure 1999,
amended 2013 (NEPC, 2013);

e  Further assessment of fill comprising coal washery rejects, in accordance with Wollongong City
Council DCP 2009 regarding assessment of pre-existing coal washery rejects and its suitability to
remain on site; and

e Further development of an appropriate remediation strategy in a finalised remediation action plan
(RAP), once the proposed development design is finalised and the further data and site
assessments are undertaken.

DP (2016) considered that the site could be rendered compatible for the previously proposed medium
density development subject to the recommended further assessment, finalisation of the remediation
strategy and appropriate remediation in accordance with the finalised remediation strategy.

Since the preparation of DP (2016) the proposed development has changed to now comprise mixed
residential use, which includes low to high density residential properties. As such a rezoning
application to mixed residential use was lodged with Wollongong City Council (WCC).

Through the mixed residential use rezoning application pre-lodgement correspondence, WCC have
expressed a concern that Golder (2013) does not address potential issues relevant to the proposed
mixed residential including low density residential use.

WCC further indicated that in order to establish site contamination issues and wether the site can be
made suitable for the proposed rezoning to a mixed residential use (including low to high density
residential), the recommendations provided in DP (2016) regarding the re-establishment of appropriate
SAC and the re-assessment of existing data should be undertaken prior to the proposed rezoning.

As such this report has been prepared to re-assess the existing chemical laboratory analysis data
provided in Golder (2013), against appropriate site assessment criteria (SAC) for the most sensitive
residential land use, being residential with gardens or accessible soil.
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3. Scope of Works

Based on the recommendations of DP (2016) and the understanding of the intended change in
proposed rezoning to comprise mixed density residential (i.e. including low to high density residential),
this re-assessment of existing data comprises:

e  Establishment of SAC appropriate for low density residential land use;

e Tabulation of the newly developed SAC and the data presented in the Certificates of Analysis
provided in Golder (2013);

e Assessment of Golder (2013) laboratory data against the newly developed SAC;

e Preparation of this report detailing the findings of the re-assessment of the existing laboratory
data presented in Golder (2013), potential management options required to render the site
suitable for the proposed residential land use and any recommendations for further work if
considered necessary.

4. Site Information

The site location is shown on the Golder (2013) Figures, refer to Appendix B. Table 1 presents a
summary of the site identification details.

Table 1. Summary of Site Details

Site Identification
Street Address Lot 1 Military Road, Port Kembla, NSW, 2505. Australia
Lot Description Lot 1 Deposited Plan 811699
County Camden
Parish / Local Government Area Wollongong
Suburb Port Kembla
Ownership Mr Olly Vuijic
Zoning B4 Mixed Use
Local Environmental Plan Wollongong Local Environmental Plan 2009
Area 2.19 hectares

The site is approximately trapezoidal in shape and is vacant and fenced from public access.

The site is bound to the north by Electrolytic Street, to the north east by Reservoir Street, to the south
east by Marine Street and to the south west by Military Road. The land use beyond the adjoining
streets to the north and northeast is heavy industry and the land use beyond the adjoining streets to
the east, south and west is residential.

The site is located approximately 900 m south of Port Kembla Outer Harbour, 750 m north east of
Coomaditchy Lagoon and 700 m west of the Tasman Sea.
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The site was used as a primary school from 1916 until 2002 after which the site has been unused with
the majority of the former primary school infrastructure removed shortly after closure of the school,
apart from a heritage listed building which was present at the site up until 2013.

The site surface is a mix of grass cover, hardstand areas and former building footprints. The heritage
listed building that was recently demolished was located in the centre of the site on a small hill on the
crest of a ridgeline trending north west to south east, with the ground surface sloping down from this
area in every direction. Following review of the NSW 2 m contour map the crest of the ridge in the
central portion of the site is approximately 34 m Australian Height Datum (AHD) with the north western
point of the site being between 24 m and 26 m AHD and the southern corner of the site boundary
being between 26 m and 28 m AHD.

Reference to the Wollongong-Port Hacking 1:100,000 Soils Landscape Sheet indicates that the site is
underlain by residual soils of the Gwynneville soil landscape. Reference to the Wollongong-Port
Hacking 1:100,000 Geology Sheet indicates that the residual soil in turn is underlain by the Dapto
Latite Member of the Shoalhaven Group from the Permian age.

5. Site Assessment Criteria

The proposed development at the site will comprise a mixed density residential development, including
low to high density residential properties. Therefore the site is proposed to be rezoned to a mixed
residential land use, allowing low to high density residential development.

The proposed land use considered in Golder (2013) was residential with limited access to soils and
commercial/industrial. Therefore, the site assessment criteria (SAC) need to be revised for the new
proposed land use and the existing Golder (2013) data reassessed against the revised SAC.

As the selection of appropriate EIL and ESL is not impacted by the difference between residential with
accessible soils and residential with limited access to soils land uses, the EIL and ESL provided in
Golder (2013) could be considered to be suitable for this data re-assessment.

However, following a review of the Golder (2013) EIL and ESL, some discrepancies in the EIL and
ESL determination process were noted, including incorrect ESL for benzo(a)Pyrene, inconsistent
rounding of pH values and use of Ambient Background Concentrations (ABC) from nearby sites
potentially impacted by similar fall out contamination. As such, it was considered prudent to re-
establish the EIL and ESL based on the analytical Added Contaminant Limits (ACL) soil property data
(pH, clay in soils and cation exchange capacity) provided in Golder (2013).

The SAC applied in the current data re-assessment are for the identified human and ecological
receptors to potential contamination on the site (Golder, 2013). The Golder (2013) analytical results
were assessed (as a Tier 1 assessment) against the SAC comprising the investigation and screening
levels of Schedule B1, National Environment Protection (Assessment of Site Contamination) Measure
1999, as amended 2013 (NEPC, 2013). The NEPC guidelines are endorsed by the NSW EPA under
the CLM Act 1997. Petroleum based health screening levels for direct contact have been adopted
from the Cooperative Research Centre for Contamination Assessment and Remediation of the
Environment (CRC CARE) Technical Report no.10 Health screening levels for petroleum
hydrocarbons in soil and groundwater (2011) as referenced by NEPC (2013).
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5.1 Health Investigation and Screening Levels

The generic Health Investigation Levels (HIL) and Health Screening Levels (HSL) for residential with
accessible soils (HILA and HASL A) are considered to be appropriate for the assessment of
contamination at the site based on a re-assessment of the existing Golder (2013) data. The adopted
soil HIL and HSL for the potential contaminants of concern are presented in Table 2.

Table 2: HIL and HSL in mg/kg unless otherwise indicated

Contaminants HIL - A and Vapoll-:rsll;ﬂrﬁsion4
HSL - A Direct Contact

Sand Clay
Arsenic 100 - -
Cadmium 20 - -
Chromium (V1) 100 - -
Copper 6000 - -
Metals Lead 300 i i
Mercury (inorganic) 40 - -
Nickel 400 - -
Zinc 7400 - -
Benzo(a)pyrene TEQ! 3 - -
PAH Naphthalene 1400 3 5
Total PAH 300 - -

C6 - C10 (less BTEX) [F1] 4400 45 50

TRH >C10-C16 (less Naphthalene) [F2] 3300 110 280
>C16-C34 [F3] 4500 - -
>C34-C40 [F4] 6300 - -

Benzene 100 0.5 0.7

Toluene 14000 160 480

BTEX Ethylbenzene 4500 55 NL3

Xylenes 12000 40 110
Phenol | Pentachlorophenol (used as an initial screen) 100 - -
Aldrin + Dieldrin 6 - -
Chlordane 50 - -
DDT+DDE+DDD 240 - -
Endosulfan 270 - -
ocP Endrin 10 - -
Heptachlor 6 - -
HCB 10 - -
Methoxychlor 300 - -
OPP Chlorpyrifos 160 - -
PCB 2 1 - -

Notes:
1. sum of carcinogenic PAH
. non dioxin-like PCBs only.

3. The soil saturation concentration (Csat) is defined as the soil concentration at which the porewater phase cannot dissolve any
more of an individual chemical. The soil vapour that is in equilibrium with the porewater will be at its maximum. If the derived soil
HSL exceeds Csat, a soil vapour source concentration for a petroleum mixture could not exceed a level that would results in the
maximum allowable vapour risk for the given scenario. For these scenarios, no HSL is presented for these chemicals and the
HSL is shown as ‘not limiting’ or ‘NL’.]

4. The vapour intrusion HSL have been calculated for a clay and sand soil based on both soil types encountered during
(Golder 2013) and an assumed depth to contamination 0 m to <1 m. The appropriate criteria will be selected based on material
type of each sample

Report on Data Re-Assessment for Rezoning Port Kembla Primary School 78564.02.R.001.Rev2
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5.2 Ecological Investigation and Screening Levels

Ecological Investigation Levels (EIL) and Added Contaminant Limits (ACLs), where appropriate, have
been derived in NEPC (2013) for only a short list of contaminants comprising As, Cu, Cr (lll), DDT,
naphthalene, Ni, Pb and Zn. The adopted EIL were derived using the ACL parameters established in
Golder (2013) and the Interactive (Excel) Calculation Spreadsheet (Standing Council on Environment
and Water (SCEW) website (http://www.scew.gov.au/node/941)) are shown in the following Table 3.
The Calculation Spreadsheet are included in DP (2015).

The EIL and ESL have been calculated for both fine and coarse soil and will be selected based on
material type of each sample.

Table 3: EIL in mg/kg

Analyte ElL- 1 BiL - Fine Comments
Coarse
Metals Arsenic 100 100 Adopted parameters from Golder (2013)
Copper 170 190
Nickel 160 280 pH = for sand 5.59 and for clay 5.83;
Chromium Il 520 660 |CEC =for sand 9.78 cmolc/kg and for clay 20.83 cmolc/kg;
Lead 1100 1100 clay content = for sand 20.50% and for clay 43.57%;
Zinc 410 430 “Aged” (>2 years) source of contamination
PAH Naphthalene 170 170 high for traffic volumes in NSW
OCP DDT 180 180

Ecological Screening Levels (ESL) are used to assess the risk of selected petroleum hydrocarbon
compounds, BTEX and benzo(a)pyrene to terrestrial ecosystems. The ESL adopted in DP (2015),
which are considered appropriate for this assessment of contamination at the site, are shown in the

following Table 4.

Table 4: ESL in mg/kg

Analyte ESL - Coarse | ESL - Fine Comments
TRH C6 - C10 (less BTEX) [F1] 180" 180" All ESLs are low reliability apart
>C10-C16 (less Naphthalene) [F2] 120" 120* from those marked with * which
>C16-C34 [F3] 300 1300 are moderate reliability
>C34-C40 [F4] 2800 5600
BTEX Benzene 50 65
Toluene 85 105
Ethylbenzene 70 125
Xylenes 105 45
PAH Benzo(a)pyrene 0.7 0.7

1. The ESL have been calculated for urban residential/public open space and for both fine and coarse soil, which will be selected
based on material type of each sample.

78564.02.R.001.Rev2
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5.3 Management Limits — Petroleum Hydrocarbons

In addition to appropriate consideration and application of the HSL and ESL, there are additional
considerations which reflect the nature and properties of petroleum hydrocarbons, including:

e Formation of observable light non-aqueous phase liquids (LNAPL);

e Fire and explosion hazards;

e Effects on buried infrastructure e.g. penetration of, or damage to, in-ground services.

The management limits adopted from Schedule B1 of NEPC (2013) for both coarse and fine soil types
and are shown in Table 6.

Table 6: Management Limits in mg/kg

Analyte Management Management
Limit - Coarse Limit - Fine
TRH | C6-C10(F1)# 700 800 The management limits have been calculated for
>C10-C16 (F2) # 1000 1000 both fine and coarse soils (selected dependent
>C16-C34 (F3) 2500 3500 upon the material type of the sample) and
>C34-C40 (F4) 10000 10000 residential, parkland and public open space

# Separate management limits for BTEX and naphthalene are not available hence these have not been subtracted from the

relevant fractions to obtain F1 and F2

5.4 Asbestos in Soil

Asbestos only poses a risk to human health when asbestos fibres are made airborne and inhaled. If
asbestos is bound in a matrix such as cement or resin, it is not readily made airborne except through
substantial physical damage. Bonded Asbestos-Containing Materials (ACM) in sound condition
represents a low human health risk, whilst both Fibrous Asbestos (FA) and Asbestos Fines (AF)
materials have the potential to generate, or be associated with, free asbestos fibres. Consequently,
FA and AF must be carefully managed to prevent the release of asbestos fibres into the air.

A detailed asbestos assessment was not undertaken as part of Golder (2013). Therefore the
presence or absence of asbestos at a limit of reporting of 0.1 g/kg has been adopted as an initial
screen for this re-assessment of the Golder (2013) data.

6. Re-Assessment of Golder (2013) Data

Golder (2013) included laboratory analysis of 63 primary samples obtained from both fill and natural
soils within the site.

In order for a re-assessment of the Golder (2013) laboratory analytical data to be undertaken, the
analytical data reported in the Australian Laboratory Service (ALS) Certificates of Analysis included in
Golder (2013) (refer to Appendix C) has been presented in a results summary table (refer to Appendix
D) along with the adopted SAC as discussed in Section 5.

Based on the re-assessment of the existing Golder (2013) laboratory data the following exceedances
of the revised SAC have been identified.

78564.02.R.001.Rev2
September 2016
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Arsenic

Of the 60 primary samples analysed for arsenic, the reported concentrations were either less than the
laboratory practical quantitation limit (PQL) or SAC apart from the following samples which exceeded
the HIL and EIL of 100 mg/kg:

e TP20_0.5-0.6 —fill silty clay — reported with an arsenic concentration of 166 mg/kg;

e TP25_0.9-1.0 —fill silty clay— reported with an arsenic concentration of 209 mg/kg; and
e TP30_0.0-0.1 — natural silty clay — reported with an arsenic concentration of 201 mg/kg.
Cadmium

Of the 60 primary samples analysed for cadmium, the reported concentrations were either less than
the laboratory PQL or SAC apart from the following samples which exceeded the HIL of 20 mg/kg:

e TP6_0.2-0.3 —fill coal washery rejects — reported with a cadmium concentration of 27 mg/kg.
Copper
Of the 60 primary samples analysed for copper, approximately half of the reported concentrations

were either less than the laboratory PQL or SAC with the remaining half exceeding either the EIL for
coarse soil of 170 mg/kg or the EIL for fine soil of 190 mg/kg as follows:

e TP3_0.0-0.1 —fill sandy clay — reported with a copper concentration of 589 mg/kg;

e TP4_0.0-0.9 —fill sand — reported with a copper concentration of 287 mg/kg;

e TP5_0.5-0.6 —fill silty clay — reported with a copper concentration of 467 mg/kg;

e TP6_0.2-0.3 —fill coalwashery rejects — reported with a copper concentration of 2740 mg/kg;
e TP8_0.0-0.1 — natural sandy clay — reported with a copper concentration of 2280 mg/kg;

e TP9 0.3-0.4 —fill silty clay — reported with a copper concentration of 1020 mg/kg;

e TP10_0.0-0.1 —fill silty clay — reported with a copper concentration of 422 mg/kg;

e TP11_0.1-0.2 —fill sand — reported with a copper concentration of 201 mg/kg;

e TP12_0.0-0.1 —fill clayey sand — reported with a copper concentration of 961 mg/kg;

e TP13_0.5-0.6 —fill clayey sand — reported with a copper concentration of 171 mg/kg;

e TP14_0.0-0.1 —fill clayey sand — reported with a copper concentration of 660 mg/kg;

e TP15_0.0-0.1 —fill sandy clay — reported with a copper concentration of 1620 mg/kg;

e TP16A _0.2-0.3 —fill coalwashery rejects — reported with a copper concentration of 320 mg/kg;
e TP16A _0.5-0.6 —fill silty clay — reported with a copper concentration of 335 mg/kg;

e TP20_0.5-0.6 —fill silty clay — reported with a copper concentration of 1330 mg/kg;

e TP24 _0.0-0.1 —fill silty clay — reported with a copper concentration of 1480 mg/kg;

e TP25_0.0-0.1 —fill silty clay — reported with a copper concentration of 791 mg/kg;

e TP25 0.9-1.0 —fill silty clay — reported with a copper concentration of 1060 mg/kg;

e TP26_1.5-1.6 —fill gravelly clay — reported with a copper concentration of 923 mg/kg;

e TP27_0.0-0.1 —fill silty clay — reported with a copper concentration of 262 mg/kg;

e TP27_0.5-0.6 —fill coalwashery rejects — reported with a copper concentration of 479 mg/kg;

Report on Data Re-Assessment for Rezoning Port Kembla Primary School 78564.02.R.001.Rev2
Lot 1 Military Road, Port Kembla September 2016



Page 9 of 12

TP28_0.0-0.1 —fill silty clay — reported with a copper concentration of 2240 mg/kg;

TP29 0.3-0.4 — natural silty clay — reported with a copper concentration of 333 mg/kg;
TP30_0.0-0.1 — natural silty clay — reported with a copper concentration of 2820 mg/kg;
TP30_0.5-0.6 — natural clay — reported with a copper concentration of 249 mg/kg;

BH3-0.1 — fill gravelly sandy clay — reported with a copper concentration of 436 mg/kg;
BH4-0.4 —fill gravelly sandy clay — reported with a copper concentration of 717 mg/kg; and
BH5-0.1 - fill sand — reported with a copper concentration of 574 mg/kg;

Lead

Of the 60 primary samples analysed for lead, most of the reported concentrations were either less
than the laboratory PQL or SAC apart from the following samples which exceeded the HIL of
300 mg/kg:

Zinc

TP8_0.0-0.1 — natural sandy clay — reported with a lead concentration of 677 mg/kg;
TP14_0.0-0.1 —fill clayey sand — reported with a lead concentration of 415 mg/kg;
TP20_0.5-0.6 — fill silty clay — reported with a lead concentration of 489 mg/kg;
TP28_0.0-0.1 —fill silty clay — reported with a lead concentration of 397 mg/kg;
TP30_0.0-0.1 — natural silty clay — reported with a lead concentration of 657 mg/kg;
BH3-0.1 —fill gravelly sandy clay — reported with a lead concentration of 350mg/kg; and
BH4-0.4 — fill gravelly sandy clay — reported with a lead concentration of 404 mg/kg;

Of the 60 primary samples analysed for zinc, most of the reported concentrations were either less than
the laboratory PQL or SAC apart from the following samples which exceeded the EIL for coarse soil of
410 mg/kg or the EIL for fine soil of 430 mg/kg as follows:

TP6_0.2-0.3 —fill coalwashery rejects — reported with a zinc concentration of 500 mg/kg;
TP9 _0.3-0.4 —fill silty clay — reported with a zinc concentration of 443 mg/kg;
TP25_0.0-0.1 —fill silty clay — reported with a zinc concentration of 514 mg/kg;

BH2-0.1 —fill gravelly sandy clay — reported with a zinc concentration of 1150 mg/kg; and
BH4-0.4 — fill gravelly sandy clay — reported with a zinc concentration of 798 mg/kg;

Report on Data Re-Assessment for Rezoning Port Kembla Primary School 78564.02.R.001.Rev2
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TRH Fraction 3 (C16-Caz4)

Of the 31 primary samples analysed for TRH, the reported concentrations of TRH F3 (>C45-C34) were
either less than the laboratory PQL or SAC apart from the following sample which exceeded the ESL
for fine soils of 1300 mg/kg:

e TP28 0.0-0.1 —fill silty clay — reported with a TRH F3 concentration of 1330 mg/kg.

Benzo(a)pyrene

Of the 31 primary samples analysed for B(a)P, two samples were reported with concentrations of
B(a)P greater than the laboratory PQL. One sample (TP10_0.0-0.1) was reported less than the SAC
and the other sample (TP28_0.0-0.1 — fill silty clay) was reported with a concentration of B(a)P equal
to the ESL of 0.7 mg/kg.

Asbestos

Of the 10 primary samples analysed for asbestos, seven primary samples were reported with ACM
identified within the sample, with three of these also reported with AF identified. Asbestos was
detected in the following samples:

e TP10_0.0-0.1 —fill silty clay — reported with ACM and AF identified;

e TP11_0.1-0.2 —fill sand — reported with ACM and AF identified;

e TP12A_0.1-0.2 —fill silty clay — reported with ACM identified;

e TP15_0.0-0.1 —fill sandy clay — reported with ACM and AF identified;
e TP16A_0.9-1.0 —fill silty clay — reported with ACM identified;

e TP16B_0.1-0.2 —fill sandy clay — reported with ACM identified; and

e TP20_0.5-0.6 —fill silty clay — reported with ACM identified.

7. Discussion

Based on the standard deviations and maximum concentrations of the individual data sets for each
analyte, statistical analysis to determine the 95% upper confidence limit (UCL) of the individual analyte
data sets was not considered to be appropriate.

The findings of the Golder (2013) laboratory data re-assessment indicate wide spread heavy metal
contamination issues, predominantly copper and lead, in surface soils (both fill and natural) and in
shallow and deep fill across the site. As reported in the Golder (2013) logs, fill was encountered to an
average depth of 0.6 m bgl and a maximum depth of 2 m bgl.

The identified areas of heavy metal contamination will require delineation to determine the vertical
extent (in order to inform appropriate management strategies) and subsequent management in
accordance with an appropriate remediation action plan (RAP).

It is further considered that as part of the vertical delineation, leachability analysis of the heavy metal
impacted soils should be undertaken to inform a preliminary waste classification for any potential
materials to be disposed of off-site.
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Furthermore this leachability data could also be used to assess the potential for the heavy metal
contaminated soils to impact groundwater at the site. It is noted that Golder (2013) included a
groundwater investigation. However, the further consideration of soil leachability data would assist in
developing the groundwater discussion provided in Golder (2013) and assist the development of an
appropriate heavy metal contaminated soil remediation strategy.

Benzo(a)pyrene was reported at concentrations greater than the laboratory PQL in two locations only.
The greater of these reported concentrations (TP28_0.0-0.1 with a B(a)P concentration of 0.7 mg/kg)
is equal to the adopted Tier 1 screening level (ESL of 0.7 mg/kg). Therefore, based on the Golder
(2013) laboratory data, it is considered that B(a)P is not a site contamination issue.

Localised areas of TRH and asbestos contamination were also identified associated with fill.

The localised area identified to have been impacted by TRH will need to be further investigated and
assessed in order to establish the source, its extent and the potential risk, prior to appropriate
assessment / management in accordance with a RAP.

The site fill identified to have been impacted by ACM and / or AF will require a detailed asbestos
investigation prior to appropriate management in accordance with a RAP.

8. Conclusion and Recommendations

Based on the findings of the Golder (2013) laboratory data re-assessment it is considered that the site
has been impacted by widespread heavy metal contamination as well as localised TRH and asbestos
contamination.

Therefore it is recommended that the following further investigation be undertaken in order to finalise
the remediation strategies;
e Vertical delineation and leachability assessment of the heavy metal impacted soils;

e  Further investigation of the localised TRH contamination in order to establish the source, its
extent and the potential risk; and

e A detailed asbestos investigation.

It is noted that the above recommended further investigation could be undertaken once the land has
been rezoned to mixed residential.

It is considered that the site can be rendered compatible for the proposed low to high density
residential land use subject to the above further investigation, subsequent development of appropriate
remediation strategies and subsequent completion of the appropriate remediation and validation in
accordance with the finalised RAP.

Potential management strategies for the heavy metal, TRH and asbestos contamination could include
off-site disposal, on-site treatment, off-site treatment or on-site containment.
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9. Limitations

Douglas Partners (DP) has prepared this report for this project at Lot 1 Military Road, Port Kembla in
accordance with DP’s proposal dated 19 April 2016 and acceptance received from Mr Luke Rollison of
MMJ on behalf of Mr Olly Vujic dated 28 April 2016. The work was carried out under DP’s Conditions
of Engagement. This report is provided for the exclusive use of Mr Olly Vujic for this project only and
for the purposes as described in the report. It should not be used by or relied upon for other projects
or purposes on the same or other site or by a third party. Any party so relying upon this report beyond
its exclusive use and purpose as stated above, and without the express written consent of DP, does
so entirely at its own risk and without recourse to DP for any loss or damage. In preparing this report
DP has necessarily relied upon information provided by the client and/or their agents.

DP’s advice is based upon the conditions encountered during the Golder (2013) investigation. The
accuracy of the advice provided by DP in this report may be affected by undetected variations in
ground conditions across the site between and beyond the sampling and/or testing locations. The
advice may also be limited by the information provided by the client or others. This report must be
read in conjunction with all of the attached and should be kept in its entirety without separation of
individual pages or sections. DP cannot be held responsible for interpretations or conclusions made
by others unless they are supported by an expressed statement, interpretation, outcome or conclusion
stated in this report. This report, or sections from this report, should not be used as part of a
specification for a project, without review and agreement by DP. This is because this report has been
written as advice and opinion rather than instructions for construction.

The contents of this report do not constitute formal design components such as are required, by the
Health and Safety Legislation and Regulations, to be included in a Safety Report specifying the
hazards likely to be encountered during construction and the controls required to mitigate risk. This
design process requires risk assessment to be undertaken, with such assessment being dependent
upon factors relating to likelihood of occurrence and consequences of damage to property and to life.
This, in turn, requires project data and analysis presently beyond the knowledge and project role
respectively of DP. DP may be able, however, to assist the client in carrying out a risk assessment of
potential hazards contained in the Comments section of this report, as an extension to the current
scope of works, if so requested, and provided that suitable additional information is made available to
DP. Any such risk assessment would, however, be necessarily restricted to the environmental
components set out in this report and to their application by the project designers to project design,
construction, maintenance and demolition.

Douglas Partners Pty Ltd
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About This Report



Introduction

These notes have been provided to amplify DP's
report in regard to classification methods, field
procedures and the comments section. Not all are
necessarily relevant to all reports.

DP's reports are based on information gained from
limited subsurface excavations and sampling,
supplemented by knowledge of local geology and
experience.  For this reason, they must be
regarded as interpretive rather than factual
documents, limited to some extent by the scope of
information on which they rely.

Copyright

This report is the property of Douglas Partners Pty
Ltd. The report may only be used for the purpose
for which it was commissioned and in accordance
with the Conditions of Engagement for the
commission supplied at the time of proposal.
Unauthorised use of this report in any form
whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report are an engineering and/or geological
interpretation of the subsurface conditions, and
their reliability will depend to some extent on
frequency of sampling and the method of drilling or
excavation. Ideally, continuous undisturbed
sampling or core drilling will provide the most
reliable assessment, but this is not always
practicable or possible to justify on economic
grounds. In any case the boreholes and test pits
represent only a very small sample of the total
subsurface profile.

Interpretation of the information and its application
to design and construction should therefore take
into account the spacing of boreholes or pits, the
frequency of sampling, and the possibility of other
than ‘straight line' variations between the test
locations.

Groundwater

Where groundwater levels are measured in

boreholes there are several potential problems,

namely:

e In low permeability soils groundwater may
enter the hole very slowly or perhaps not at all
during the time the hole is left open;

e A localised, perched water table may lead to
an erroneous indication of the true water
table;

e  Water table levels will vary from time to time
with seasons or recent weather changes.
They may not be the same at the time of
construction as are indicated in the report;
and

e The use of water or mud as a drilling fluid will
mask any groundwater inflow. Water has to
be blown out of the hole and drilling mud must
first be washed out of the hole if water
measurements are to be made.

More reliable measurements can be made by
installing standpipes which are read at intervals
over several days, or perhaps weeks for low
permeability soils. Piezometers, sealed in a
particular stratum, may be advisable in low
permeability soils or where there may be
interference from a perched water table.

Reports

The report has been prepared by qualified
personnel, is based on the information obtained
from field and laboratory testing, and has been
undertaken to current engineering standards of
interpretation and analysis. Where the report has
been prepared for a specific design proposal, the
information and interpretation may not be relevant
if the design proposal is changed. If this happens,
DP will be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates to
interpretation of subsurface conditions, discussion
of geotechnical and environmental aspects, and
recommendations or suggestions for design and
construction. However, DP cannot always
anticipate or assume responsibility for:

e Unexpected variations in ground conditions.
The potential for this will depend partly on
borehole or pit spacing and sampling
frequency;

e Changes in policy or interpretations of policy
by statutory authorities; or

e The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with

investigations or advice to resolve the matter.

July 2010



About this Report

Site Anomalies

In the event that conditions encountered on site
during construction appear to vary from those
which were expected from the information
contained in the report, DP requests that it be
immediately notified. Most problems are much
more readily resolved when conditions are
exposed rather than at some later stage, well after
the event.

Information for Contractual Purposes
Where information obtained from this report is
provided for tendering purposes, it is
recommended that all information, including the
written report and discussion, be made available.
In circumstances where the discussion or
comments section is not relevant to the contractual
situation, it may be appropriate to prepare a
specially edited document. DP would be pleased
to assist in this regard and/or to make additional
report copies available for contract purposes at a
nominal charge.

Site Inspection

The company will always be pleased to provide
engineering inspection services for geotechnical
and environmental aspects of work to which this
report is related. This could range from a site visit
to confirm that conditions exposed are as
expected, to full time engineering presence on
site.

July 2010
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Golder (2013) Figures












Appendix C

Golder (2013) Laboratory Certificates of Analysis


























































































































































































































































































Appendix D

Laboratory Results Summary Table



Table 1: Laboratory Results Summary (All results in mg/kg unless otherwise stated)

Fill/ [ Heavy Metals TRH/BTEX PAHs | [ OCP oPP__ |
Sample ID Soil Type - Phenol — - Asbestos ID
Natural | As | Cd | Cr | Cu | Pb | Hg | Ni | Zn | F1 | F2 | F3 | F4 | Benzene Toluene | Ethyl benzene | Total Xylene | Total PAH | B(a)P TEQ | B(a)P | Napthalene | | Aldrin + Dieldrin Chlordane DDT + DDD + DDE Endosulfan | Endrin | Heptachlor | HCB | Methoxychlor | Chlorpyrifos |
Golder (2013) Lab Data
TP1 0.0-0.1_27/06/13 Fill sandy CLAY 6 <1 13 140 29 <0.1 11 68 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP1 0.9-1.0_27/06/13 Natural BEDROCK <5 <1 14 87 <5 <0.1 9 33 - - - - - - - - - - - - - - - - - - - -
TP2_0.0-0.1_27/06/13 Fill sandy CLAY <5 <1 10 10 9 <0.1 7 18 - - - - - - - - - - - - - - - - - - - - - -
TP2_0.2-0.4_27/06/13 Natural CLAY <5 <1 20 82 7 <0.1 3 12 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP3_0.0-0.1_27/06/13 Fill sandy CLAY 8 3 7 589 120 <0.1 6 152 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 NO
TP3_0.5-0.6_27/06/13 Fill CLAY <5 <1 25 80 12 <0.1 4 25 - - - - - - - - - - - - - - - - - - - -
TP4_0.0-0.1_27/06/13 Fill SAND <5 <1 3 287 126 <0.1 2 32 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP4_0.5-0.6_27/06/13 Natural BEDROCK 9 <1 16 78 22 <0.1 3 16 - - - - - - - - - - - - - - - - - - - -
TP5_0.5-0.6_27/06/13 Fill silty CLAY 33 4 13 467 71 <0.1 6 112 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP5_0.9-1.0_27/06/13 Natural gravelly CLAY <5 <1 17 69 <5 <0.1 <2 15 - - - - - - - - - - - - - - - - - - - -
TP6_0.2-0.3_27/06/13 Fill CWR 37 27 5 2740 216 <0.1 14 500 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP6_0.5-0.6_27/06/13 Natural silty CLAY <5 <1 22 61 7 <0.1 4 9 - - - - - - - - - - - - - - - - - - - -
TP7_0.3-0.4_27/06/13 Fill gravelly CLAY 7 <1 20 66 19 <0.1 3 41 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 NO
TP7_0.5-0.6_27/06/13 Natural CLAY <5 <1 24 7 9 <0.1 4 24 - - - - - - - - - - - - - - - - - - - -
TP8_0.0-0.1_26/06/13 Natural | (Topsoil) sandy CLAY| 41 10 22 2280 677 0.3 12 397 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP8_0.9-1.0_26/06/13 Natural BEDROCK <5 <1 12 76 <5 <0.1 5 31 - - - - - - - - - - - - - - - - - - - -
TP9 0.3-0.4_26/06/13 Fill silty CLAY 36 11 21 1020 192 0.3 9 443 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP9_0.5-0.6_26/06/13 Natural silty CLAY <5 <1 21 82 10 <0.1 2 17 - - - - - - - - - - - - - - - - - - - - -
TP10_0.0-0.1_26/06/13 Fill silty CLAY 31 3 16 422 124 0.2 6 256 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 4.5 0.7 0.6 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 YES + AF
TP10_0.5-0.6_26/06/13 Natural CLAY <5 <1 24 88 9 <0.1 4 27 - - - - - - - - - - - - - - - - - - - - -
TP11 0.1-0.2_26/06/13 Fill SAND <5 <1 19 201 21 <0.1 6 92 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 YES + AF
TP11 0.9-1.0_26/06/13 Natural CLAY <5 <1 14 73 6 <0.1 5 38 - - - - - - - - - - - - - - - - - - - - -
TP12_0.0-0.1_26/06/13 Fill clayey SAND 10 3 10 961 173 0.3 8 187 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 NO
TP12_0.9-1.0_26/06/13 Natural BEDROCK <5 <1 19 116 6 <0.1 14 88 - - - - - - - - - - - - - - - - - - - -
TP12A _0.1-0.2_26/06/13 Fill silty CLAY - - - - - - - - - - - - - - - - - - - - - - - - - - - - YES
TP13 0.5-0.6_26/06/13 Fill clayey SAND 17 <1 10 171 38 <0.1 4 35 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP13 1.5-1.6_26/06/13 Natural BEDROCK <5 <1 15 63 6 <0.1 2 21 - - - - - - - - - - - - - - - - - - - -
TP14 0.0-0.1_26/06/13 Fill clayey SAND 11 <1 8 660 415 0.3 5 85 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP14_0.5-0.6_26/06/13 Natural silty CLAY <5 <1 18 60 6 <0.1 2 13 - - - - - - - - - - - - - - - - - - - - -
TP15_0.0-0.1_26/06/13 Fill sandy CLAY 8 4 8 1620 239 0.2 10 231 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 YES + AF
TP15_0.9-1.0_26/06/13 Natural BEDROCK <5 <1 20 139 10 <0.1 18 98 - - - - - - - - - - - - - - - - - - - - - - -
TP16A _0.2-0.3_26/06/13 Fill CWR 11 10 12 320 48 0.1 24 369 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP16A_0.5-0.6_26/06/13 Fill silty CLAY 33 5 13 335 61 0.2 6 145 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP16A_0.9-1.0_26/06/13 Fill silty CLAY - - - - - - - - - - - - - - - - - - - - - - - - - - - - YES
TP16B_0.1-0.2_26/06/13 Fill sandy CLAY - - - - - - - - - - - - - - - - - - - - - - - - - - - - YES
TP20_0.5-0.6_26/06/13 Fill silty CLAY 166 4 19 1330 489 0.8 7 237 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 YES
TP20_0.9-1.0_26/06/13 Natural gravelly CLAY <5 <1 27 110 7 <0.1 10 76 - - - - - - - - - - - - - - - - - - - -
TP24_0.0-0.1_26/06/13 Fill silty CLAY 16 4 13 1480 191 0.5 9 286 - - - - - - - - - - - - - - - - - - - - - -
TP24_0.5-0.6_26/06/13 Natural CLAY <5 <1 29 123 70 <0.1 7 258 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP25_0.0-0.1_26/06/13 Fill silty CLAY 10 3 9 791 243 0.2 12 514 <10 <50 | 480 | <100 <0.2 <0.5 <0.5 <0.5 4.3 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP25_0.9-1.0_26/06/13 Fill silty CLAY 209 4 11 1060 253 0.4 6 200 - - - - - - - - - - - - - - - - - - - -
TP26_0.5-0.6_25/06/13 Fill silty CLAY 9 <1 22 132 66 0.1 5 154 - - - - - - - - - - - - - - - - - - - -
TP26_1.5-1.6_25/06/13 Fill gravelly CLAY 22 2 17 923 156 0.1 22 179 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP27_0.0-0.1_25/06/13 Fill silty CLAY <5 <1 6 262 38 <0.1 8 132 - - - - - - - - - - - - - - - - - - - - - -
TP27_0.5-0.6_25/06/13 Fill CWR 35 8 12 479 155 0.2 13 404 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP28_0.0-0.1_25/06/13 Fill silty CLAY 26 2 9 2240 397 0.4 12 176 <10 70 | 1330 | 220 <0.2 0.6 <0.5 0.5 19.7 1 0.7 0.8 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP28_0.9-1.0_25/06/13 Natural silty CLAY <5 <1 14 72 22 <0.1 6 107 - - - - - - - - - - - - - - - - - - - -
TP29 0.3-0.4_25/06/13 Natural silty CLAY 13 13 5 333 44 0.1 7 154 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP29 0.9-1.0_25/06/13 Natural BEDROCK 6 <1 17 99 14 <0.1 6 54 - - - - - - - - - - - - - - - - - - - -
TP30_0.0-0.1_25/06/13 Natural silty CLAY 201 10 13 2820 657 12 11 415 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <1.0 18 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05
TP30_0.5-0.6_25/06/13 Natural CLAY <5 1 21 249 67 <0.1 4 157 - - - - - - - - - - - - - - - - - - - -
BH1-0.5-09/10/16 Natural sandy silty CLAY <5 <1 32 74 8 <0.1 6 28 - - - - - - - - - - - - - - - - - - - - -
BH1-1.0-09/10/16 Natural sandy silty CLAY <5 <1 11 49 7 <0.1 <2 17 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2
BH2-0.1-09/10/13 Fill gravelly sandy CLAY 6 <1 9 82 219 0.2 4 1150 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2
BH2-1.0-09/10/13 Natural sandy CLAY <5 <1 30 68 7 <0.1 15 38 - - - - - - - - - - - - - - - - - - -
BH3-0.1-09/10/13 Fill gravelly sandy CLAY 37 3 20 436 350 0.2 8 257 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2
BH3-1.0-09/10/13 Natural silty CLAY <5 <1 26 102 9 <0.1 3 54 - - - - - - - - - - - - - - - - - - -
BH4-0.4-09/10/13 Fill gravelly silty CLAY 73 5 26 717 404 <0.1 24 798 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2
BH4-1.0-09/10/13 Natural | gravelly silty CLAY <5 <1 31 79 14 <0.1 9 76 - - - - - - - - - - - - - - - - - - -
BH5-0.1-09/10/13 Fill SAND 5 1 6 574 92 0.1 3 190 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2
BH5-1.0-09/10/13 Natural | gravelly silty CLAY 11 <1 26 83 44 <0.1 7 31 - - - - - - - - - - - - - - - - - - -
BH6-0.3-09/10/13 Natural | gravelly silty CLAY <5 <1 32 130 10 <0.1 30 111 <10 <50 | <100 | <100 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2
BH6-1.0-09/10/13 Natural | gravelly silty CLAY <5 <1 25 137 8 <0.1 15 90 - - - - - - - - - - - - - - - - - - -
Summary Statistics
Min 5 1 3 10 6 0.1 2 9 <10 70 480 [ 220 <0.2 0.6 <0.5 0.5 18 0.7 0.6 0.8 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 -
Max 209 27 32 2820 677 12 30 1150 <10 70 1330 | 220 <0.2 0.6 <0.5 0.5 19.7 1 0.7 0.8 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 -
Median 16 4 17 138 44 0 7 95 - 70 905 [ 220 - 1 - 1 4 1 1 1 - - - - - - - - - - -
Arithmatic Mean 36.9 6.1 16.8 4759 118.1 0.3 8.4 166.2 - 70.0 | 905.0 [ 220.0 - 0.6 - 0.5 7.6 09 0.7 0.8 - - - - - - - -
Standard Deviation 53 6 7 665 160 0.26 6 202 - 425 - - - - 7 0.15 0.05 - - - - - - - - -
Site Assessment Criteria
HIL-A 100 20 100 6000 300 40 400 7400 - - - - - - - - 300 3 - - 100 6 50 240 270 10 6 10 300 160 NAD
HSL-A Direct Contact - - - - - - - - 4400 | 3300 | 4500 | 6300 100 14000 4500 12000 - - - 1400 - - -
HSL-A Vapour Intrusion - Sand - - - 45 110 - - 05 160 55 40 3 - - -
HSL-A Vapour Intrusion - Clay - - - - 50 280 - 0.7 480 NL 110 5 - - -
EIL coarse soils 100 - 520 170 1100 - 160 410 - - - - - - 170 - - 180 - - - - -
EIL fine soil 100 - 660 190 1100 - 280 430 - - - - - - - 170 - - 180 - - - - -
ESL coarse soils - - - - 180 120 | 300 | 2800 50 85 70 105 - - 0.7 - - - - - - -
ESL fine soil - - - - - - 180 120 | 1300 | 5600 65 105 125 45 - - 0.7 - - - - - - -
Management Limits coarse soils - - - - - - - - 700 1000 | 2500 | 10000 - - - - - - - - - - -
‘ Limits fine soils - - - - - - - - 800 1000 | 3500 | 10000 - - - - - - - - - - -
Notes:
Exceedance of HIL A
BOLD Exceedance of or equal to EIL/ESL
- Not tested/not available
* Value recorded for Aroclor 1254. All other recorded PCBs below POL.
CWR Coal Washery Rejects
NAD No ashestos detected
HIL-A NEPC, National Environment Protection (Assessment of Site Contamination) Measure 1999 (Amended 2013), Schedule B1, Table 1A (1) Health investigation levels for soil contaminants - HIL A, Residential with qarden/accessible soil
HSL-A Direct Contact CRC CARE Cooperative Research Centre for Contamination Assessment and Remediation of the Environment Technical Report no.10 Health screenina levels for petroleum hydrocarbons in soil and aroundwater 2011 Table A4 Soil Health Screenina Levels for Direct Contact - HSL A - Residential (low densitv)
HSL-A Vapour Intrusion NEPC, National Environment Protection (Assessment of Site Contamination) Measure 1999 (Amended 2013), Schedule B1, Table 1A (3) Soil health screening levels for vapour intrusion - HSL A & HSL B Low-Hiah density residential for sadn or clay soils at depths of Om to <1m.
EIL ElLs calculated usina Interactive Excel Spreadsheetfor both coarse and fine soil tvpes
ESL NEPC, National Environment Protection (Assessment of Site Contamination) Measure 1999 (Amended 2013), Schedule B1, Table 1B (6) ESLs for TPH fractions F1 - F4, BTEX and benzo(a)pyrene in soi - urban residential and public open space for coarse and fine soil types

Management Limits

F2
F3
F4

NEPC, National Environment Protection (Assessment of Site Contamination) Measure 1999 (Amended 2013), Schedule B1, Table 1B (7) Management Limits for TPH fractions F1-F4 in soil - Residential Parkland and public open space for coarse and fine soil tvpes.
Calculated as being TRH Cg-Cyo minus BTEX

Calculated as being TRH >C10-C1 minus Napthalene

TRH >C16-C34

TRH >C34-C40
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