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Ref: 0301-2117_06 

28 June 2022 

 

Erran Woodward 
Environment Manager 
Acciona Ferrovial Joint Venture 
Sydney Metro West – Central Tunnelling Package 
 
Via email only: erran.woodward@ctp-afjv.com.au 
Cc: Coffey@rare-enviro.com.au 
 
Dear Ms Woodward, 
 

RE: Interim Site Audit Advice – Site Auditor Endorsement of Detailed Site Investigation 
Addendum – Outside Station Box The Bays Construction Site, Sydney Metro West, Central 
Tunneling Package dated 27 June 2022. 

 

Introduction 

James Davis of Enviroview Pty Ltd has been engaged by Acciona Construction Pty Ltd and 
Ferrovial Construction Pty Ltd (the ‘AFJV’) to provide the services of a NSW EPA Contaminated 
Land Accredited Site Auditor, to conduct a Site Audit in accordance with the Contaminated Land 
Management Act 1997 and relevant guidelines made or approved under s.105 of that Act in 
relation to the Site identified as The Bays Site, Sydney Metro West Central Tunnelling Package 
(the ‘Site’). 

The objective of the Site Audit is to provide a Site Audit Report and Site Audit Statement to 
certify, in relation to contaminated land, the Site Auditor’s opinion of whether the Site is 
suitable for the proposed use or the Site can be made suitable with the implementation of a 
Remedial Action Plan. 

The requirement for the Site Audit is to meet specific conditions of the Conditions of the State 
Significant Infrastructure approval (SSI 10038) and clauses of an agreement made between the 
NSW Government and the AFJV (the Deed Agreement). 

A Site Audit Interim Advice is issued by a Site Auditor following the review of reports and to 
assist in the management of contamination issues at a Site regarding requirements of the Site 
Audit at a particular stage of the Site Audit prior to the Site Audit being concluded. An interim 
advice does not constitute a Site Audit Statement or a Site Audit Report and does not pre-empt 
the final Site Audit conclusions. A Site Audit Report and Site Audit Statement will be prepared at 
the conclusion of the Site Audit. 

The purpose of this interim advice is to provide an endorsement of the Detailed Site 
Investigation Addendum – Outside Station Box by the Site Auditor as required by the Deed 
Agreement (clause 12.19). This Interim Advice is made to supplement the the previous Interim 
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Advice1 that endorsed the Detailed Site Investigation. The purpose of the addendum to the 
Detailed Site Investigation was to report on further assessment of the potential vapour intrusion 
risks from two locations with soil which reported concentrations of benzene and/or total 
recoverable hydrocarbons (TRH C6 – C10 less benzene, toluene, ethylbenzene, and xylenes 
[BTEX]) above the adopted health screening levels (HSLs) protective of indoor commercial 
workers and to report on risk from these residual soil impacts to future users of the site under 
the proposed future commercial / industrial land use. 

Detailed Site Investigation Addendum Review 

The Detailed Site Investigation undertaken at the site is reported in the following report: 

Environmental Resources Management Australia Pty Ltd (ERM). Detailed Site 
Investigation Addendum – Outside Station Box The Bays Construction Site, Sydney Metro 
West, Central Tunneling Package. Dated 27 June 2022 Project No.: 0577577_R04 

The report reasonably details the contamination concerns and presents a quantitative risk 
assessment that evaluates potential exposures to the contamination through a vapour intrusion 
to future buildings pathway for a commercial/industrial land use.  While the auditor could 
debate minor issues with input parameters utilised in the risk assessment – it is unlikely to alter 
the outcome of the modelling in this scenario. 

Site Auditor Endorsement of the Station Box Detailed Site Investigation Addendum 

The auditor agrees with the consultant – that with reference to the risk assessment results 
calculated and the conservatism of the assumptions utilised, the isolated distribution of 
contamination observed, and the high potential for ongoing degradation and attenuation of 
these petroleum contaminants over time (and particularly during the construction works) – the 
potential for unacceptable risk to future indoor workers/users is low.  Remediation to address 
the petroleum hydrocarbon soil impacts observed at E25 and S31, in relation to vapour 
intrusion, is not warranted. 

Closing 

Thank you for your time regarding this matter. If you require additional information or 
clarification, please do not hesitate to contact me. 

 

 

Yours sincerely 

 
James Davis 
NSW EPA Contaminated Land Site Auditor 
Enviroview Pty Ltd 

 

1 Interim Advice 0301-2117_02rev01 RE: Interim Site Audit Advice – Site Auditor Endorsement of Detailed Site Investigation, The Bays 
Construction Site, Sydney Metro West. Dated 21 February 2022. James Davis - Site Auditor, Enviroview. 
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INTRODUCTION

1. INTRODUCTION

Environmental Resources Management Australia Pty Ltd (ERM) was engaged by Acciona Construction Pty
to complete a Detailed Site Investigation (DSI)

Addendum for the Bays Construction Site (the Site) focused on the areas outside the station box. The Site
comprises land that will form The Bays Metro station, as well as land used for construction support which
will be redeveloped in future stages of the White Bay Power Station precinct redevelopment. The Metro
station construction on the Site includes creation of a Station Box excavation (excavated from surface) and
tunnel sections entering and leaving the Station Box (bored tunnel). Refer to Attachment A Figure 1 for
Site Location and Layout.

ERM completed a DSI (ERM 2022) that identified two locations with soil reported concentrations of benzene
and/or total recoverable hydrocarbons (TRH C6  C10 less benzene, toluene, ethylbenzene, and xylenes
(BTEX)) above the adopted health screening levels (HSLs) protective of indoor commercial workers,
presented in Attachment A Figure 2 and Attachment B Table1).  The identified impacted locations are
as follows:

E25 (2  2.1 mBGL):

- benzene reported at a concentration of <0.1  4.6 mg/kg, above HSL of 3mg/kg.

S31 (1.8  2.2 mBGL):

- benzene reported at a concentration of 2.9  3.4 mg/kg, above the HSL of 3mg/kg; and

- TRH (C6  C10 less BTEX) reported a concentration of 463 mg/kg, above the HSL of 370 mg/kg.

This addendum is focused on further assessment of the potential vapour intrusion risks from the residual
soil impact to future potential indoor commercial workers. The proposed future land use for the land is
commercial / industrial, however, further details of the specific land use (e.g. location and types of buildings)
is unknown at this stage. The risk assessment used the methodology consistent with the development of
the National Environment Protection (Assessment of Site Contamination) Measure 1999 (ASC NEPM)
Health Screening Levels (HSLs) by Cooperative Research Centre for Contamination Assessment and
Remediation of the Environment (CRC CARE; Friebel and Nadebaum 2011). The CRC CARE model
guidance and model is directly relevant to the vapour intrusion exposure pathways identified for the Site
and are the most recent Australian guidance on the risk assessment of petroleum hydrocarbons.
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RISK ASSESSMENT INPUTS

2. RISK ASSESSMENT INPUTS

The risk assessment used the CRC CARE quantitative excel based model (Friebel and Nadebaum 2011).
The CRC CARE (Friebel and Nadebaum 2011) default physicochemical and toxicity chemical inputs and
exposure inputs for commercial land use (HSL D) was applied in the model. The site-specific data
used/consider for inputs to the model are detailed below:

Source concentrations and thickness;

Lithology;

Commercial / Industrial with slab-on-grade building Parameters;

Toxicity criteria; and

Degradation.

The input data are presented in Attachment C Table 1.

2.1 Source

The impacted locations are not considered the primary source, however since they are isolated occurrences
they are considered the source for the purpose of this assessment. Based on the nature of the petroleum
impact in the subject locations consisting of BTEX and the volatile TRH fractions, the primary source is
presumed to be a historical petroleum fuel source and the CRC CARE (Friebel and Nadebaum 2011)
default chemicals of potential concern (COPCs) TRH fractions and percent makeup were applied. The
COPCs assessed were:

benzene; and

TRH C6-C10 (minus BTEX); consisting of  TPH >C6-C8 aliphatic, TPH >C8-C10 aliphatic, and TPH
>C8-C10 aromatic

Vertical delineation of both locations indicate that the impact is localised to a depth range of approximately
2m. Based on the vertical delineation a finite source of impact was assumed with a thickness source of
200cm. Based on the depths of soil impacts, the depth of source was at 2 mbgl

2.2 Lithology

s inputs were based on one fill soil layer overlying the impacted soil layer, between the ground
surface and the depth of the identified contamination. Given the heterogeneity of the fill material the most
conservative CRC CARE (Friebel and Nadebaum 2011) default sand soil properties were applied.
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2.3 Commercial / Industrial with slab-on-grade building Parameters

2.3.1 Advective Transport (Qsoil)
The risk assessment assumes that advective transport of vapours (represented by the parameter Qsoil in
the model) is a relevant transport mechanism and directly linked to the building ventilation rate (Qbuilding) as
is the CRC Care default approach for assessing enclosed (Friebel and Nadebaum, 2011). Using the default
CRC Care approach, the Qsoil parameter is calculated based on the ratio of Qsoil to Qbuidling (Qsoil/Qbuidling). A
higher ratio results in higher modelled volatilisation from the sub-surface into indoor air and subsequently
higher calculated risks. A Qsoil/Qbuidling value of 0.001 was used based on the ODEQ (2010) default for
commercial/industrial buildings. This value is lower than the CRC CARE (Friebel and Nadebaum 2011)
commercial/industrial default value, which CRC CARE conservatively selected based on data from studies
on residential buildings. The ODEQ is based on evaluation of commercial data, which is considered more
relevant for this site.

2.3.2 Air Exchange Rate
Based on the guidance provided within CRC Care Technical Report no 10, the air exchange rate for
commercial buildings was adopted, 0.83 h-1.

2.4 Toxicity Criteria

The model for vapour intrusion is based on the depletion time of source of contaminants which is an
estimate of exposure duration to the contaminants. The US EPA (1989) categorise the exposure duration
to compound to chronic, sub-chronic and acute exposure. The chronic exposure duration is exposure to
contaminants between seven years and a lifetime, exposure time between fourteen days and seven years
is considered as sub-chronic and less than fourteen days are categorised in acute exposure. There are
different toxicity threshold values (reference concentration, RfC) for chronic, sub-chronic and acute
exposure. For COPCs where the depletion time was less than seven years (7) the toxicity criteria was
adjusted to be representative of sub-chronic toxicity.

The depletion time for aliphatic C6-C8 and aliphatic> C8-C10 at the site was less than 7 years which
represent sub-chronic exposure. The RfC value for aliphatic C6-C8 is the same for both chronic and sub-
chronic exposure (Friebel and Nadebaum, 2011) and no change was required for the model. Aliphatic> C8-
C10 RfC value for chronic is 1000 and was adjusted to 10000 µg/m3 representing the change in toxicity to
represent sub-chronic exposure (Friebel and Nadebaum, 2011).

2.5 Petroleum Hydrocarbon Degradation

Given the nature of petroleum hydrocarbons to undergo biodegradation and attenuate over time in soils, it
reasonable to consider there will be a reduction on the source concentrations over time. However, site-
specific conditions post development that would be supportive of biodegradation cannot be assumed,
therefore, the risk assessment conservatively assumed no biodegradation of source concentrations or
aerobic vapour phase biodegradation would occur.

Further, the risk assessment modelling used the current soil data as the source input. So the quantitative
modelling does not account for any reductions in current conditions to when actual exposure would occur.
The commercial development of land outside the station box which is not expected for at least another two
years, which would be seven years and three years respectively after the soil samples from E25 and S31
were collected.
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3. RISK CHARACTERISATION

Risk characterisation is the process of estimating the magnitude and probability of adverse effects on
exposed populations. The purpose of this step in the risk assessment is to provide land managers with the
information necessary to allow risk management decisions be made.

In the quantitative risk characterisation process, the results of the human health exposure assessment and
hazard assessment sections will be combined to provide numerical estimates of the potential risks to the
identified receptors.

Risks associated with non-carcinogenic (threshold) contaminants will be characterised by Hazard Quotients
(HQs).  The HQs for multiple exposure pathways and a combination of chemicals will be summed to
calculate an overall risk level, or Hazard Index (HI). The threshold HI approach is based on the toxicological
principal that there is a level of exposure below which it is unlikely for sensitive populations to experience
health effects. If the HI does not exceed 1, then it is reasonable to conclude that no adverse health effects
are likely to be realised. If the HI is greater than 1 then further consideration is necessary (ASC NEPM). An
HI greater than 1 does not automatically imply that an unacceptable risk is present but does indicate that
further action(s) (investigation or risk management) is warranted. (ASC NEPM).

Risks associated with carcinogenic (non-threshold) contaminants will be characterised by Incremental
Lifetime Cancer Risk (ILCRs).  The ILCR for multiple exposure pathways and a combination of chemicals
will be summed to calculate an overall risk level, or ILCR.  The ILCR approach for carcinogens is based on
the toxicological approach to assessing carcinogenic chemicals that if there is exposure then probability for
a cancer risk a
ASC NEPM has recommended an acceptable ILCR arising from exposure to single or multiple carcinogens
of 1 in 100,000 (1 × 10-5) or less.

The risk characterisation results are summarised in Table 1 below.

Table 1: Vapour Intrusion Risk Results

COPC
Commercial / Industrial with slab-on-ground

Cancer Risk Hazard Index
Vapour limited

Volatilisation Depletion
Time (Years)

Benzene 1E-05 NA 15.4

TPH >C6-C8 aliphatic NA 0.12 1.9

TPH >C8-C10 aliphatic NA 0.16 5.7

TPH >C8-C10 aromatic NA 0.25 63

Sum 1E-05 0.54

Underlined results indicate complete depletion of source within the vapour model concentration averaging time;
seven (7) years for non-cancer Hazard Index and within 30 years for cancer risk.
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With HIs </= 1.0 and ILCRs </= 1 × 10-5, the results indicate potential non-carcinogenic risks are unlikely
and carcinogenic risks are within acceptable levels for future occupants under commercial / industrial slab-
on-grade scenario.

Table 1 also provides the model estimated time for source depletion to occur based on volatilization only.
Based on the source depletion times, several key COPCs benzene (for potential cancer risks) and, TPH
>C6-C8 aliphatic, and TPH >C8-C10 aliphatic (for potential non-cancer risks) were fully depleted via
volatilization during the modelled worker exposure duration. The depletion results indicate the source mass
is limited such that the risk assessment results are effectively based on the full amount of the residual
impact of those COPCs volatilisation into one indoor space without any further losses (vapour degradation,
losses to atmosphere) does not present a potential unacceptable risk. This is the most conservative
scenario and also indicates the changes to the volatilisation model inputs cannot result in higher risks. Also,
given the site is not yet developed, the depletion times also indicate that volatilisation would result in
reduction of risks prior to commercial building occupation, which would likely take on the scale of year(s) to
occur.



www.erm.com Version: 01 Project No.: 0577577_R04 Client: Acciona Construction Pty Ltd & Ferrovial Construction Pty Ltd Joint Venture 27 June 2022
          Page 6

DETAILED SITE INVESTIGATION ADDENDUM  OUTSIDE STATION
BOX
The Bays Construction Site, Sydney Metro West, Central Tunneling
Package

CONCLUSION

4. CONCLUSION

This addendum provides a risk assessment of the potential vapour intrusion risks from the residual soil
impact to future potential indoor workers within future premises. The proposed land use is commercial /
industrial outside the station box development following the completion of the Sydney Metro construction
works.

The results indicate potential non-carcinogenic risks and carcinogenic risks are unlikely for future
commercial / industrial users. The results support that no further remediation or management of the soil
impacts are warranted relative to future potential exposures from the volatilisation of the residual impacts
identified in the DSI (ERM 2022).
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