
ANSWERS TO QUESTIONS ON NOTICE 

 

1. Continuation of my answer to Mr Vietch’s question – page 20 of transcript – What do you 
think was the adequacy of consideration around alternative options and the measuring of 
the impact on those two sites?  

 

In a Flood Study commissioned by Willoughby Council and dated August 2016 the Flat Rock 
Creek catchment is described as having a total area of 7 square kilometres and including the 
suburbs of Artarmon, Willoughby, Naremburn, Northbridge, St Leonards, Cammeray and 
Crows Nest. The study shows inundation of some of the area up to 1 metre every 2 years 
and extensive inundation of the Tunks Park playing fields from Flat Rock Creek every 10 
years. 
 
As regards Cammeray Golf Course, the Detailed Site Inspection Report (DSI) prepared for the 
preliminary works program has gone through a number of versions. Each of these versions 
has been prepared by Jacobs one of the partners in the Sydney Program Alliance which is 
actually doing the preliminary works.  
 
The first version of the DPI WEPA became aware of was Rev 03 dated 6.07.21. WEPA had 
this DSI reviewed by Dr Bill Ryall, a retired EPA accredited auditor, who identified many 
failings including: the inadequate extent of sampling, the inadequate management of 
sampling, the inadequate type of sampling, and inappropriate averaging of the results of 
sampling to bring the results under the relevant Health Investigation Levels (HILs). 
 
WEPA made a complaint to the DPIE dated 10 August pointing out these failings and 
requesting that the Conditions of Approval requiring the DSI to be reviewed by an 
‘independent EPA accredited auditor’ be complied with, and work cease until this was done. 
DPIE has refused to have the DSI reviewed as required on the basis, as we understand it, 
that relevant ‘disturbance’ of the site is not occurring at this stage. DPIE provided WEPA with 
photographs showing sections of the site after work had been completed prompting WEPA 
to obtain its own photographs of current work showing disturbance. WEPA’s provision of 
these photographs made no difference to DPIE and WEPA has complained to the NSW 
Ombudsman in relation to DPIE’s failure to enforce the Conditions of Approval.  
 
The NSW Ombudsman has advised WEPA that, due to its lack of technical expertise, it may 
not be able to resolve the issue but its investigation is on foot. 
 
This situation is of enormous concern. The Cammeray Golf Course is one of the major 
construction sites for the Western Harbour Tunnel/ Warringah Freeway Upgrade. WEPA 
made DPIE aware that our review of the DSI had been done by a retired EPA accredited 
auditor shortly after sending our letter of 12 August. WEPA provided the DPIE with 
photographs clearly showing ‘disturbance’. The DSI was not prepared by anyone 
independent but by someone (Jacobs) who stood to gain from the work proceeding and to 
lose if the cost of the work was increased due to site contamination.  



These concerns are heightened by aspects of the most recent version of the DSI – Rev 05 - 
which seems to have been prompted by WEPA’s complaint of 10 August and its meeting 
with DPIE on 13 August to discuss its complaint.  
 
Rev 05 acknowledges a number of the issues raised by Dr Ryall which hadn’t been 
acknowledged in Rev 03 e.g. the heterogenous nature of the fill (page 7), without addressing 
his statement that this makes averaging of results inappropriate. 
 
Rev 05 also fails to repeat the assertion made in Rev 03, at page 13, that three sample points 
where PAHs and asbestos were discovered had locations that “was not clear. Therefore, it is 
not known whether these sample points are located within the investigation areas .. and this 
data was excluded.” Instead Rev 05, at page 19, states the results from those sample points 
are now of no concern anyway, without any suggestion that the location of the sample 
points is not clear. It needs to be noted that this change of approach has occurred in the 
context of an investigation as to whether there has been a breach of section 10.6 of the 
EP&A Act which makes it an offence to make a false or misleading statement in documents 
including DSIs, an investigation instigated by WEPA’s complaint of 10 August.  
 
WEPA has been told that it will be informed of the outcome of the investigation into 
whether section 10.6 has been breached and that the outcome should be known by now but 
has heard nothing so far regarding the outcome. WEPA is concerned that DPIE has allowed 
the DSI to be ‘cleaned up’ so that it will be relieved of any obligation to take action to seek a 
penalty pursuant to section 10.6. Given that this aspect of the DSI would never have been 
‘cleaned up’ had it not been for WEPA bringing this matter to the attention of the DPIE, the 
question arises as to what else has been missed and would those matters be capable of 
being ‘cleaned up’ in the sense of being declared to be of no consequence. 
 
In conclusion, regarding the adequacy of measurement of impact of the projects on the two 
sites mentioned, using the management of contamination as a case study, it is impossible to 
be confident that the impact is being properly managed. Rather the situation would seem to 
be that the regulator, DPIE, is prepared to: 
- ignore failures to properly assess contamination when such failures are brought to its 

attention 
- ignore its own Conditions of Approval and not require an independent review of DSIs 

and, depending on the outcome of the investigation into breach of section 10.6, fail to 
discourage the making of false and misleading statements in DSIs 

 

2. Continuation of my answer to Ms Boyd’s question at page 22 of transcript 
 
In addition to what Dr Foley said about the risk to Aboriginal heritage from vibration I would 
like to draw the Committee’s attention to the condition in relation to vibration monitoring 
which WEPA’s submission suggested should be imposed.  
 
It is commonplace in relation to residential developments to impose a condition requiring 
vibration monitoring to protect e.g. rock overhangs, with work ceasing once the vibrations 
reach a certain level, so as to prevent damage.  
 



If such conditions can be imposed in that context, conditions at least as stringent should be 
imposed here, where there is both Aboriginal heritage and landscape protection at stake.  
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Important note about your report
The sole purpose of this report is to present the findings of a site investigation carried out by Jacobs for
the Sydney Program Alliance (SPA) within the construction footprint of the proposed construction support
site at Cammeray Golf Course, Cammeray NSW, as part of the Warringah Freeway Upgrade (WP12).

All reports and conclusions that deal with sub-surface conditions are based on interpretation and
judgement and as a result have uncertainty attached to them. You should be aware that this report
contains interpretations and conclusions which are uncertain, due to the nature of the investigations. No
study can investigate every risk, and even a rigorous assessment and/or sampling programme may not
detect all problem areas within a site.

This report is based on assumptions that the site conditions as revealed through sampling and information
provided by SPA are indicative of conditions throughout the site. The findings are the result of standard
assessment techniques used in accordance with normal practices and standards, and (to the best of
Jacobs’ knowledge) they represent a reasonable interpretation of the current conditions on the site.

Sampling techniques, by definition, cannot determine the conditions between the sample points and so
this report cannot be taken to be a full representation of the sub-surface conditions. This report only
provides an indication of the likely sub surface conditions.

Conditions encountered when site work commences may be different from those inferred in this report,
for the reasons explained in this limitation statement. If site conditions encountered during site works are
different from those encountered during Jacobs’ site investigation, Jacobs reserves the right to revise any
of the findings, observations and conclusions expressed in this report.

The passage of time, manifestation of latent conditions or impacts of future events may require further
examination of the project and subsequent data analysis, and re-evaluation of the data, findings,
observations and conclusions expressed in this report.

In preparing this report, Jacobs has relied upon, and presumed accurate, information provided by the
SPA and from other sources. Except as otherwise stated in the report, Jacobs has not attempted to verify
the accuracy or completeness of any such information. The reliance on provided information is governed
by the specific limitations as detailed in the respective information sources. If the information is
subsequently determined to be false, inaccurate or incomplete then it is possible that our observations
and conclusions as expressed in this report may change.

Jacobs has prepared this report in accordance with the usual care and thoroughness of the consulting
profession, for the sole purpose described above and by reference to applicable standards, guidelines,
procedures and practices at the date of issue of this report. For the reasons outlined above, however, no
other warranty or guarantee, whether expressed or implied, is made as to the data, observations and
findings expressed in this report, to the extent permitted by law.

This report should be read in full and no excerpts are to be taken as representative of the findings. No
responsibility is accepted by Jacobs for use of any part of this report in any other context.

This report has been prepared on behalf of, and for the exclusive use of, SPA, and is subject to, and
issued in accordance with, the provisions of the contract between Jacobs and SPA. Jacobs accepts no
liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any
third party.
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Executive summary
Jacobs Group (Australia) Pty Ltd (Jacobs) undertook an assessment of potential contamination with
respect to the Western Harbour Tunnel and Warringah Freeway Upgrade project for the Sydney Program
Alliance (SPA).

This assessment was limited to the proposed temporary construction support areas (associated
with the Early Works program) within the larger alignment area. Hence, was not inclusive of the
larger alignment beyond the specific ‘sub areas’ nominated within this report.

This specific report refers to the sub portions (i.e. proposed support areas) of the Cammeray Golf Course,
Cammeray, located within the designated alignment. This executive summary should be read with
consideration of the discussion provided in Section 1 of this report.

The purpose/objective of this investigation was to:

o Evaluate previous contamination data, assess critical data gaps and collect additional data to
address critical data gaps.

This evaluation was primarily framed by the scope of the Early Works Program and the
designated ‘sub-areas’ within the alignment.

o Provide advice on the contamination status of the area(s) and the need for further
assessment/management in the context of the proposed Early Works program and the protection
of construction workers undertaking the Early Works program.

o Review the collated contamination data with respect to providing a response to the risk
management strategy detailed in Appendix M of the EIS (2020) and the conditions of approval
from the Western Harbour Tunnel and Warringah Freeway Upgrade (SSI-8863).

The following conclusions and recommendations were made based on the scope/limitations of the
combined SMEC/Jacobs assessment:

Conclusions

 Odorous and contaminated soil was reported at one location (BH15_D_CGC). However,
statistical analysis of the data set showed that reported contamination levels were (on average)
below the guideline values for the proposed construction use of the site.

 Reported concentrations for all other contaminant compounds in soil were below the adopted
guideline values (for all individual sample results).

 Asbestos was not identified by the laboratory in any of the samples submitted for asbestos
identification and asbestos containing materials were not observed by Jacobs while collecting the
soil samples.

 The report of ‘distinct asphalt odours’ at BH15 may also be indicative of a larger area of
contamination within this area. The observation of similar fill across the investigation area
combined with the heterogenous nature of fill suggests that there is the potential for unexpected
contamination to be encountered in other areas of the site.

Recommendations
For areas in the vicinity of BH15, no sub-surface works are to be undertaken until either of the following
options are implemented:

1. Further investigations to assess the extent and degree of odorous materials at and in the vicinity
of location BH15; or
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2. The Construction Environmental Management Plan should clearly identify the area around BH15
as a ‘known area of contamination’ with strict restrictions on subsurface excavation in this area
without approval and supervision of an environmental consultant.

For all other areas of the site (i.e. areas within the footprint of the proposed construction support site
exclusive of areas in the vicinity of BH15), the following is recommended:

 Given the presence of other building waste/debris (including asphalt), there is a potential for
undiscovered soil contamination and/or asbestos containing materials to also be present within
fill. The potential for undiscovered soil contamination and/or asbestos containing materials to be
present within the subsurface should be noted within the Construction Environmental
Management Plan (including an unexpected finds procedure).

 The Construction Environmental Management Plan should also give consideration for the
potential to odours soil to be encountered during any subsurface excavation works and
appropriate procedures developed/implemented to minimise odour generation and/or exposure.

 The Construction Environmental Management Plan should also ensure that any disturbance of
the site surface is managed appropriately. For example, minimise dust generation, surface
water/sediment runoff from the site, etc.).

General recommendations

 As noted in Section 1 of the report, it is recommended that further consideration be given to the
definition of ‘disturbance’ in relation to the Early Works program and subsequent Main Works
contract.

 Further consideration should also be given to the definition of ‘risk’ used by the EIS (and how
sites were classified), and how this differs from the interpretation of ‘risk’ implied by the approval
conditions. Consequently, the potential for additional site data to support a ‘lower risk rating’
should also be considered.
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1 Introduction
Jacobs Group (Australia) Pty Ltd (Jacobs) undertook an assessment of potential contamination with
respect to the Western Harbour Tunnel and Warringah Freeway Upgrade project for the Sydney Program
Alliance (SPA).

This assessment was limited to the proposed temporary construction support areas (associated
with the Early Works program) within the larger alignment area. Hence, was not inclusive of the
larger alignment beyond the specific ‘sub areas’ nominated within this report.

This specific report refers to the six sub portions (i.e. proposed support areas) of the Cammeray Golf
Course, Cammeray, located within the designated alignment.

The proposed extent of the six separate construction support areas is presented on Figure 1-1 (north
western portion of CGC) and Figure 1-2 (south western portion of CGC).

Figure 1-1: Proposed construction support site extent (north western portion of CGC)
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o Appraisal of ‘risk’ - Several conditions infer that high levels of contamination are
present within the alignment that present a potential a risk to human health and that
extensive assessment and potential remediation is required to assess and ameliorate
the risk to human health.

This interpretation of ‘risk’ does not appear to be aligned with the definition of ‘risk’
adopted by the EIS.

Also, there does not appear to be provision of an intermediary step(s) where further
site-specific assessment and consideration of likely human health risks to construction
workers can be undertaken and that the outcomes of such an assessment could results
in a revision to the classification of a ‘moderate/high risk rating’ to a lower risk ranking.

o Type/Timing of construction works - Condition 115(a) states “Prior to the
commencement of any work that would result in the disturbance of moderate to high risk
contaminated sites as identified in the documented listed in Condition A1, a Detailed Site
Investigations must be undertaken”.

 ‘Disturbance’ is not defined in the condition but is assumed to mean the primary
construction works associated with construction of the freeway (not ancillary
activities undertaken in preparation of the primary construction work (e.g. soil
sampling, maintenance of underground services, etc.)).

 The exclusion of ‘low’ risk contaminated sites implies that a Detailed Site
Assessment is not required for ‘low risk’ contaminated sites. Therefore, further
augmenting the need to clarify the definition of ‘risk’ and revision of the risk
ranking (as discussed above).

o Scope/timing of contamination assessment - Condition E117(i) requires a Detailed
Site Investigation report that conclude “whether the land is suitable (for the intended final
land use) or can be made suitable through remediation.”

Such a conclusion would require conformation of the following:

 Clear designation of the land area requiring a suitability statement. Typically, this
would either be a Title boundary or a survey area.

 The proposed final land use.

 The final design/layout of the freeway (post construction). This would need to
include areas proposed to be excavated/filled, final design levels and proposed
finished paving materials.

 Soil contamination data representative of the near surface soils where such
future soils will be exposed to future occupants. With respect to this point we
note that many areas of the proposed alignment will be excavated, reshaped
and/or filled. With the final soil quality of these areas unknown at this time.

Given the above points, it is difficult to estimate the scope of work and time required to
satisfy this objective. Further, the need undertake a Statutory Contaminated Land audit
to make a suitability statement remains a possibility. In the event that a Statutory audit
was required to satisfy this condition, the time required to collect the required information
and complete the audit is estimated to be 6-12 months.

Further, it should be noted that any such ‘suitability statement’ with respect to the final
land use made prior to the commencement of the Main Works contract would likely be
negated by the construction work required to deliver the Main Works contract.

Hence, any such ‘statement of suitability’ is most likely best made at the completion of
the construction works.
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1.2 Current stage of the construction program
The current phase of the construction program is related to the ‘Early Works Program’ and includes
various site establishment activities related to the preparation of the site for the Main Works contractor.
These works include:

 Establishment of temporary site construction facilities and equipment storage areas. These
area(s) were to be used primarily for construction support activities (e.g. temporary site shed,
vehicle parking, laydown areas for equipment/supplies, etc.)

 Note that these areas were ‘sub-areas’ within the larger alignment corridor

 Oversite of assessment activities to support the future Main Works contractor

 Identification, management and potential relocation of underground services.

The above works are predominantly related to above ground construction works with minimal disturbance
of subsurface soils. Where subsurface soil removal is required (e.g. for soil sampling), this work is covered
by strict protocols to ensure any potentially contaminated soil is managed appropriately and risk to human
health and the environment is negated. Therefore, these works are not considered meet the definition of
‘disturbance’ as described in Condition E117(i).

1.3 Acknowledgment of pre-existing contamination status
of sites

With respect to any known and/or potential contamination within the freeway alignment, it should be
acknowledged that any such contamination (as identified by the EIS) is likely to have been present for
many years.

Similarly, the current/previous site use is predominantly public open space and therefore access of the
public to these areas has been relatively unrestricted.

The history of contamination and use appears to be incongruous with Conditions E117(i) and E118 to
E122, unless it is concluded that these conditions are intended to apply to sites where:

a) significant levels of contamination are identified that present a human health risk to construction
workers and/or future users of the site; and/or

b) the exposure scenario applied to a site is changed by the proposed freeway construction (e.g.
soil contamination that was buried becomes exposed at the surface by excavation).

1.4 Key assumptions and limitations
With respect to the scope of this assessment, the following assumptions and limitations are relevant:

 The assessment was undertaken within a very limited timeframe (i.e. approximately 3-4 weeks
from initiating field works to reporting). Therefore, there was no opportunity to conduct follow up
assessment of areas where contamination was reported (or suspected based on field
observations). As a result, Jacobs have adopted conservative conclusions with respect to the
potential presence of contamination and the implementation of preventative exposure measures.

 Assessment of potential contaminants was limited to the potential contaminants of concern
identified in the EIS relevant to this investigation area.

 The Jacobs field assessment (and the SMEC field assessment) were conducted prior to the
establishment/occupation of the site by the Early Works contractor. Therefore, the proposed
ancillary support areas were approximated from information provided by SPA.
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 Consideration of the potential impact to the health of construction workers a key primary focus of
this assessment.

 The investigation only targeted soils within the footprint of the proposed construction support site
area.

 Soil data was the most relevant media for exposure by construction workers. Therefore, collection
of near surface soils (i.e. up to 1m depth) soil data was the focus of the assessment. Other
exposure pathways (e.g. contact/drinking groundwater, indoor vapour inhalation of soil vapour)
were considered highly unlikely to occur given the proposed used of the site and the
implementation of an environmental/soil management plan. The rationale for not targeting other
media is provided below:

o Should soil contamination be identified (i.e. above concentrations for
commercial/industrial land use), recommendations for additional investigations and/or
remedial measures for air, hazardous ground gases, surface water, groundwater, soil
vapour, separate phase contaminants, sediments, infrastructure (e.g. concrete), biota
and dust would be provided (if considered relevant).

o No receiving surface water bodies are located on and/or adjacent to the site.

o Groundwater is not anticipated to be intersected (i.e. no contact with construction
workers, no extraction to support construction) as part of the proposed works.

 The assessment of asbestos was primarily based on visual observation with limited laboratory
analysis. Note that this investigation does not constitute full characterisation of the site for the
potential presence of asbestos nor does the results of this investigation represent an ‘asbestos
clearance’.

 Where the magnitude and/or potential extent of contamination was unclear (following this
assessment), Jacobs have recommended conservative soil management measures as a
precaution.

 This assessment was not designed to provide in-situ classification of soils for off-site disposal. In
the event that off-site disposal of soils is required, EPA guidelines with respect to off-site soil
appropriate classification/disposal will need to be considered.

 Ecological receptors were not relevant for the proposed occupation of the site for the purposes
of construction activities since:

o The majority of existing surface vegetation at the site will be removed during the
construction/occupation period.

o The proposed use of the site as a construction support site will have minimal landscaping
opportunities.

o The site is located within a heavily urbanised area and soils beneath the investigation
area are unlikely to represent a sensitive terrestrial ecosystem that requires protection.

o The site will not be used for growing produce (e.g. fruit and vegetables) the
construction/occupation period.
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2 Purpose/objective of this investigation
Given the points raised in Sections 1.1 to 1.4, the purpose/objective of this investigation was to:

 Evaluate previous contamination data, assess critical data gaps and collect additional data to
address critical data gaps.

 This evaluation was primarily framed by the scope of the Early Works Program (as described in
Section 1.2 above) and the designated ‘sub-areas’ within the alignment.

 Provide advice on the contamination status of the area(s) and the need for further
assessment/management in the context of the proposed Early Works program and the protection
of construction workers undertaking the Early Works program.

 Review the collated contamination data with respect to providing a response to the risk
management strategy detailed in Appendix M of the EIS (2020) and the conditions of approval
from the Western Harbour Tunnel and Warringah Freeway Upgrade (SSI-8863).

Key aspects used to frame this purpose/objective were:

 A Construction Environmental Management Plan will be developed for all construction related
activities (including the ancillary support areas) undertaken as part of the Early Works program.
This plan will include soil management protocols and unexpected finds procedures.

 The area(s) were to be used primarily for construction support activities e.g. temporary site shed,
vehicle parking, laydown areas for equipment/supplies, etc.

 Incidental excavation or soil movement (i.e. to install temporary services, level areas for vehicle
access) maybe required, however, bulk soil excavation was not required.

 Exposure scenario - Occupation/use of the site was to be consistent with a construction work site
(e.g. 8 hours per day, 6 days per week). The duration of occupation for construction workers was
likely to be less than 5 years. Note the duration of the Early Works program is approximately 2
years.

 Commercial/industrial soil quality guidelines were the most relevant exposure scenario for the
proposed site use (i.e. construction workers during the Early Works program). However, we note
that the published reference guideline values are based on a much longer exposure period (i.e.
30 years). Therefore, direct application of the published NEPC (2013) guidelines to the proposed
site exposure was conservative.

 All workers occupying the site(s) will be inducted into the safety and environment procedures
relevant to works involving contact with potentially contaminated soils.

 No permanent structure would be built within the investigation areas during the proposed use for
construction support activities.

 To facilitate the proposed use of the site most of the surface vegetation would be cleared (except
for significant trees).

 The general public will not have unrestricted access to the site(s) for the duration of the
construction program.
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installation of a groundwater well. All locations were drilled to intersection with natural materials
(maximum fill depth of 4.1 mbgl at location WFU_BH100).

 One groundwater wells (WFU_BH079) was installed and sampled.

No further discussion on groundwater quality is provided as groundwater is not anticipated to be
intersected (i.e. no contact with construction workers, no extraction to support construction) as part of the
proposed works (refer to the key exclusions detailed in Sections 1 and 2).

Sample locations undertaken as part of the SMEC (2020) investigation are presented on Figure 3-1,
Figure 3-2 and Figure 3-3.

Figure 3-1: SMEC (2020) investigation locations - CGC (figure sourced from the SMEC, 2020)
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Figure 3-2: SMEC (2020) investigation locations - CGC (figure sourced from the SMEC, 2020)
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Figure 3-3: SMEC (2020) investigation locations - CGC (figure sourced from the SMEC, 2020)
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5 Site investigation
The following information details the fieldworks undertaken during the Jacobs investigation. It should be
reiterated that the Jacobs investigation is supplementary to the information contained in the SMEC (2020)
investigation and attempts to fill data gaps to:

 Meet the minimum sampling points as detailed in the NSW EPA (1995) guidelines.

 Provide lateral and vertical coverage of the proposed construction extents.

 Assess the potential for contamination of the site as detailed in Appendix M: Contamination of the
Environmental Impact Statement, January 2020 (EIS Appendix M, 2020).

5.1 General overview
The fieldwork for the investigation was undertaken over three days between 28 April and 12 May 2021.
The investigation was undertaken by a contaminated site consultant from Jacobs who was responsible
for undertaking the work, site observations, excavation logging and sample collection.

5.2 Soil investigation
Fifteen locations (BH06, BH07, BH08, BH09, BH10, BH11, BH12, BH13, BH14, BH15, BH16, BH17,
BH18, BH19 and BH20) were excavated using decontaminated hand tools (hand auger and crowbar) to
1.0 mbgl (or refusal).

A total of 28 investigations locations (13 locations by SMEC and 15 locations by Jacobs) exceeds (24
locations required to conform) to the minimum sampling points required for site characterisation based on
detecting circular hot spots by using a systematic sampling pattern as detailed in the NSW EPA (1995)
Contaminated Sites – Sampling Design Guidelines for a site of approximately 14,000 m2. The depth of
the SMEC (2020) investigation extended to intersection with the underlying natural materials (extending
beyond the potential contamination distribution (i.e. 0-0.1 mbgl) as detailed in the EIS Appendix M (2020)
and likely to extend beyond contamination at depth potentially associated with fill materials (maximum fill
depth extending to 4.1m bgl).

Two of the SMEC investigation locations (WFU_BH081 and WFU_BH108) were located immediately
adjacent to the western boundary of the south western construction support areas. The contamination
mechanism for the site (as detailed in the EIS) was particulate deposition which is likely to result in diffuse
contamination distribution (i.e. relatively low levels of contamination spread across large areas). These
two investigations locations are also likely to be representative of the contamination mechanism across
the areas of the golf course adjacent to the Warringah Freeway (considering the diffuse nature of
particulate deposition) and have been used to assess the potential for contamination across the
construction footprints.

The approximate investigation locations undertaken by SMEC (2020) and Jacobs are presented on
Figure 5-1 (south western portion of CGC) and Figure 5-2 (north western portion of CGC).
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Figure 5-1: Approximate investigation locations (south western portion of CGC)

Figure 5-2: Approximate investigation locations (north western portion of CGC)
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5.3 Depth intervals of sampling
Selected soil samples were collected from the investigation locations at the surface (0.0 – 0.1 mbgl) and
at depths of 0.25 mbgl, 0.5 mbgl, and 1.0 mbgl or at discreet sampling depths where potential
contamination was observed.

5.4 Method of sample collection
All soil samples were collected as grab samples from below the surface of the grass and from a
decontaminated hand auger at depth. Samples were transferred to sample containers by Jacobs field
staff by hand using disposable nitrile gloves. New nitrile gloves were used for the collection of each
sample.

Care was taken to ensure that representative samples were obtained from the depth required and that
the integrity was maintained, which is particularly important when dealing with potentially volatile
components.

5.5 Sample containers, method of sample storage and
handling

All soil samples were placed in jars provided by the primary laboratory Envirolab Services (Envirolab).
The jars were completely filled with soil, labelled with the date, unique sampling point identification and
sampler information.

The soil jars, once filled with sample and sealed, were immediately placed in an esky / cool box in which
ice had been added. At the end of the sampling program the samples in the esky / cool box were
transported to the primary laboratory. Custody seals were placed on the esky / cool box for delivery to the
laboratory.

An inter-laboratory duplicate was sent to the secondary laboratory Eurofins Scientific (Eurofins).

5.6 Decontamination procedures
The hand auger and crowbar were decontaminated between sample locations by washing with a solution
of phosphate free, PFAS free, laboratory grade detergent (Liquinox) and potable water and rinsed with
potable water.

5.7 Sample logging
Experienced Jacobs field staff completed soil logs for the excavation locations. The logs recorded the
following data:

 Sample number and depth.

 Soil classification, colour, consistency or density, moisture content and obvious indications of
contamination.

 Depth of excavation.

 Excavation refusal.

 Method of excavation.
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6 Quality control plan
Field and laboratory QA/QC requirements compliant with NEPC (2013) requirements (where applicable)
were undertaken as part of the fieldwork program as outlined below.

6.1 Field QA/QC program
6.1.1 Environmental samples
Environmental samples or field samples were the representative soil samples collected for analysis to
determine aspects of their chemical composition.

6.1.2 Blind replicate sample
A blind replicate sample was provided by the collection of two environmental samples from the same
location. These samples were preserved, stored, transported, prepared and analysed in an identical
manner. As a minimum, the results of analyses on the blind replicate sample pairs were assessed by
calculating the Relative Percentage Differences (RPDs) between the results. The RPD was calculated as
the difference between the results divided by their mean value and expressed as a percentage. If the
RPD exceeded the value adopted for any analytes, additional investigation would be required, or
justification provided for not conducting additional investigation.

Blind replicate samples should be collected at a rate of one duplicate for every 20 environmental samples
in accordance with AS 4482.1-2005 Guide to the sampling and investigation of potentially contaminated
soil. Part 1: Non-volatile and semi-volatile compounds (AS 4482.1-2005).

6.1.3 Blind triplicate sample
A blind triplicate sample was provided by the collection of two environmental samples from the same
location. These samples were preserved, stored, transported, prepared and analysed in an identical
manner. One of the samples was transported to a secondary laboratory for analysis. As a minimum, the
results of analyses on the blind triplicate sample pairs were assessed by calculating the Relative
Percentage Differences (RPDs) between the results. The RPD was calculated as the difference between
the results divided by their mean value and expressed as a percentage. If the RPD exceeded the value
adopted for any analytes, additional investigation would be required, or justification provided for not
conducting additional investigation.

Blind triplicate samples should be collected at a rate of one duplicate for every 20 environmental samples
in accordance with AS 4482.1-2005.

6.2 Laboratory QA/QC programme
The reliability of test results from the analytical laboratories was monitored according to the QA/QC
procedures used by the NATA accredited laboratory. The QA/QC program employed by Envirolab (the
primary laboratory) and Eurofins (the secondary laboratory) specified holding times, extraction dates,
method descriptions, CoC requirements, analysis, laboratory levels of reporting (LORs) and acceptance
criteria for the results.  Laboratory QA/QC requirements undertaken by Envirolab and Eurofins are based
on NEPC (2013) requirements and are outlined below.

6.2.1 Laboratory duplicate samples
Laboratory duplicates provided data on analytical precision for each batch of samples.
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7 Quality assurance / quality control
For the purpose of assessing the quality of data presented in this report, Jacobs collected and analysed
blind replicate samples, while the laboratory completed their own internal QC. The current section of this
report is focused on the presentation of the results of these QC samples, adherence to Quality Assurance
(QA) systems and discussion of deviations, if any from the DAC.

7.1 Field quality assurance
All samples were collected by experienced Jacobs environmental scientists under established Jacobs
protocols. Adherence to Jacobs protocols by experienced field staff trained in sample collection and
handling techniques ensures the quality and representativeness of the samples collected.

Specific assessment of the field QA is discussed below:

 Standard procedures: Sampling was completed in accordance with standard procedures. Field
records were kept and maintained.

 Sample collection, preservation, handling and analysis: All analysis was undertaken within
holding times, samples were collected into appropriate containers for the analysis with suitable
preservation upon collection, samples were received at the laboratory in good condition and
appropriately chilled and laboratories were NATA accredited.

 Decontamination: All sampling equipment was decontaminated (triple washed) between
investigation locations.

 Calibration: No equipment requiring calibration was used as part of the investigation

 Data handling: All samples were appropriately labelled. Laboratory data was reviewed and
processed using ESDat.

7.2 Field quality control
The following QC samples were collected for laboratory analysis:

 Blind replicate: DUP C (duplicate of primary soil sample BH09_C_CGC)

 Blind replicate: DUP E (duplicate of primary sample BH16_D_CGC)

 Blind triplicate: DUP D (triplicate of primary soil sample BH09_C_CGC)

 Blind triplicate: DUP F (triplicate of primary soil sample BH16_D_CGC).

Two blind replicate samples were analysed to assess the quality control during the field sampling program.
This equates to 6.7% blind replicate analysis. This blind replicate analysis exceeds and therefore
conforms to AS 4482.1-2005.

The RPDs for all analytes for the soil blind replicate pairs conformed to the DAC with the exception of the
RPDs between BH09_C_CGC and DUP C for total PAHs and lead. The sample collected for the blind
replicate pair consisted of fill (sandy clay). It is inherently difficult to obtain representative duplicate
samples from fill materials which cannot be homogenised in order to retain the integrity of volatile
compounds (i.e. naphthalene). None of the analytes detected in either sample exceeded the adopted
investigation levels for commercial / industrial land use. The RPD exceedances of lead and total PAHs
between BH09_C _CGC and DUP C are unlikely to affect the usability of the data set.
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Two blind triplicate samples were analysed to assess the quality control during the field sampling program.
This equates to 6.7% blind triplicate analysis. This blind triplicate analysis exceeds and therefore conforms
to AS 4482.1-2005.

The RPDs for all analytes for the soil blind triplicate pairs conformed to the DAC with the exception of the
RPDs between BH16_D_CGC and DUP F for selected heavy metals. The sample collected for the blind
triplicate pair consisted of fill (sandy clay). It is inherently difficult to obtain representative duplicate
samples from fill materials which cannot be homogenised in order to retain the integrity of volatile
compounds (i.e. naphthalene). None of the analytes detected in either sample exceeded the adopted
investigation levels for commercial / industrial land sue. The exceedances of selected heavy metals
between BH16_D_CGC and DUP F are unlikely to affect the usability of the data set.

RPD results for soil blind replicate and triplicate pairs are detailed in Table A presented in Appendix A.

7.3 Laboratory quality assurance
All analysis was undertaken by NATA accredited laboratories using NATA accredited analytical methods.

7.4 Laboratory quality control
Where undertaken, laboratory QC data is presented in full in the laboratory certificates in Appendix B.

7.4.1 Laboratory duplicates
Where undertaken, the RPDs for the laboratory samples conformed to the DAC.

7.4.2 Laboratory control samples
Where undertaken, the recoveries for all laboratory control samples conformed to the DAC.

7.4.3 Surrogates
Where undertaken, the recoveries for all laboratory surrogate samples conformed to the DAC.

7.4.4 Matrix spikes
Recoveries for all matrix spike samples conformed to the DAC with the exception of the recoveries for
selected PAH compounds and heavy metals in matrix spike sample 268815-36. Envirolab reported that
percent recovery for the matrix spike was not possible to report as the high concentration of analytes in
sample/s 268815-36 have caused interference. Percent recovery was not possible to report due to the
inhomogeneous nature of the element/s in the sample/s. However, an acceptable recovery was
obtained for the laboratory control sample.

These exceptions are not expected to compromise the integrity of the data.

7.4.5 Method blanks
Where undertaken, all method blanks reported analyte concentrations below the laboratory LOR and
therefore conformed to the DAC.

7.4.6 Sample holding times
All soil samples were extracted and analysed within the specified holding times.
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7.4.7 Sample condition
All samples were received by the analytical laboratory in correctly preserved and chilled containers with
no reported breakages. The individual sample receipts are presented with the laboratory reports in
Appendix B.

7.5  QA/QC assessment
It is concluded that the fieldwork program and laboratory data are of acceptable quality and are considered
useable in making conclusions and recommendations regarding the condition of soils at the site.
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8 Site assessment criteria
8.1 Aesthetics
The National Environment Protection (Assessment of Site Contamination) Measure 1999, revised 2013
(NEPC, 2013) notes that there are no specific numeric aesthetic guidelines, however site assessments
require a balanced consideration of the quantity, type and distribution of foreign material or odours in
relation to the specific land use and its sensitivity. Consideration includes chemically discoloured soils,
large quantities of various types of inert refuse and their depth etc.

8.2 Health investigation levels
To evaluate the significance of the reported soil concentrations with respect to the proposed use, Jacobs
compared the analytical testing results against the soil quality guidelines published in the NEPC (2013)
(i.e. health-based soil investigation (HIL) levels).

The HILs for a commercial/industrial land use (HIL-Setting D), NEPC (2013) were used to evaluate the
significance of contamination.

The published guidelines adopted were based on a commercial/industrial land use as these were the
most relevant exposure scenario for the proposed site use. However, we note that the published HIL
guidelines are based on a much longer exposure period (i.e. 30 years). Therefore, direct application of
the published HIL guidelines (for commercial/industrial) to the proposed site exposure (i.e. less than 5
years) was conservative.

As per the guidance provided in the NEPM (2013), average concentrations in soil were used to assess
contaminant concentrations with respect to the guidelines rather than individual results. The NEPM also
states that in order to use the average concentration of a contaminant, the data set must meet the
following criteria:

 No single value should exceed 250% of the relevant investigation or screening level; and

 The standard deviation of the results should be less than 50% of the relevant investigation or
screening level’.

Where the above criteria are not met, then the average concentration should not be used and the
individual results must be directly compared to the guideline levels.

Published guidelines are also available for the evaluation of soil vapour exposure resulting from soil
contaminated with petroleum hydrocarbons (Health Screening Levels (HSLs)). Jacobs have included
HSLs for comparison to the soil assessment results. However, adoption of HSL guideline values is
conservative given the proposed (temporary) use/occupation of the site (e.g. no permanent structures for
occupation).

The HSLs defined within the NEPC (2013) relate only to the volatile fractions of the petroleum
hydrocarbons range i.e. BTEX, naphthalene and TRH C6 – C10, TRH C10 – C16. Based on the presence
of fill material across the site, HSLs for coarse grained sand to 0-1 m have been adopted.

The Jacobs assessment also considered the potential presence of asbestos. However, this was limited
to:

 Field observations during the collection of soil samples (by Jacobs staff), and

 Testing of selected soil samples by the laboratory for the ‘presence or absence’ of asbestos.
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noted within the Construction Environmental Management Plan (including an unexpected finds
procedure).

The report of ‘distinct asphalt odours’ at BH15 may also be indicative of a larger area of contamination
within this area. The observation of similar fill across the investigation area combined with the
heterogenous nature of fill is an indication that other areas of odorous and/or contaminated fill remain
‘unidentified’.

Given the time constraints related to this assessment, Jacobs have recommended application of
conservative preventative exposure measures for the proposed construction use of the site. In the event
that the proposed preventative exposure measures are not practicable to implement during the proposed
(construction) use of the site, then additional assessment is likely to be required.

9.3 Soil analytical results
Soil analytical results from samples collected from the SMEC and Jacobs investigations in comparison
to the adopted HIL/HSL are discussed below.

Analytical results (SMEC and Jacobs combined) are provided in Table B presented in Appendix A.
Laboratory certificates of analysis from the Jacobs investigation are presented in Appendix B.

Reported concentrations of contaminant compounds were below the adopted HIL/HSL with the exception
of the benzo(a)pyrene TEQ reported in sample BH15_D_CGC at a depth of 1mbgl in fill at concentrations
exceeding the adopted HIL. This result was consistent with a distinct ‘asphalt’ odour and asphalt ‘layer’
was also encountered at this location.

No other sample collected by SMEC or Jacobs reported contamination at concentrations above the
adopted HIL/HSL.

Asbestos was not identified by the laboratory in any of the samples submitted for asbestos identification.

9.4 Statistical data analysis
The following information provides a summary of the data obtained from the SMEC (2020) and the Jacobs
investigations.

The data summary has only been undertaken on the potential contaminants for the site (heavy metals,
PAH) as detailed in Appendix M of the EIS (2020) prepared for the Western Harbour Tunnel and
Warringah Freeway Upgrade project and other compounds tested for by SMEC (TRH, BTEX, pesticides,
PCB) which have a respective adopted HIL/HSL.

The data summary assumes the following:

 Only those contaminant compounds which have HIL/HSL have been subject to statistical analysis.

 Where concentrations of contaminant compounds have been reported at less than the laboratory
levels or reporting (LOR), these results have been reported as half the LOR to enable statistical
analysis.

 The data summary has been prepared for fill materials only.

The data summary is detailed in Table 9-2.

The benzo(a)pyrene TEQ reported in sample BH15_D_CGC (88mg/kg) was the only individual sample
with concentrations reported above the guideline value (40 mg/kg).  Statistical analysis of the data set
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indicated the average soil concentration for B(a)P TEQ (4.35 mg/kg) was below the adopted soil quality
guideline value and that application of the average concentration was acceptable based on the statistical
analysis recommended by the NEPM.
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10 Conclusions and recommendations
The following conclusions and recommendations were made based on the scope/limitations of the combined
SMEC/Jacobs assessment data.

Conclusions

 Odorous and contaminated soil was reported at one location (BH15_D_CGC). However, statistical
analysis of the data set showed that reported contamination levels were (on average) below the
guideline values for the proposed construction use of the site.

 Reported concentrations for all other contaminant compounds in soil were below the adopted
guideline values (for all individual sample results).

 Asbestos was not identified by the laboratory in any of the samples submitted for asbestos
identification and asbestos containing materials were not observed by Jacobs while collecting the
soil samples.

 The report of ‘distinct asphalt odours’ at BH15 may also be indicative of a larger area of
contamination within this area. The observation of similar fill across the investigation area combined
with the heterogenous nature of fill suggests that there is the potential for unexpected contamination
to be encountered in other areas of the site.

Recommendations
For areas in the vicinity of BH15, no sub-surface works are to be undertaken until either of the following
options are implemented:

1. Further investigations to assess the extent and degree of odorous materials at and in the vicinity of
location BH15; or

2. The Construction Environmental Management Plan should clearly identify the area around BH15
as a ‘known area of contamination’ with strict restrictions on subsurface excavation in this area
without approval and supervision of an environmental consultant.

For all other areas of the site (i.e. areas within the footprint of the proposed construction support site
exclusive of areas in the vicinity of BH15), the following is recommended:

 Given the presence of other building waste/debris (including asphalt), there is a potential for
undiscovered soil contamination and/or asbestos containing materials to also be present within fill.
The potential for undiscovered soil contamination and/or asbestos containing materials to be
present within the subsurface should be noted within the Construction Environmental Management
Plan (including an unexpected finds procedure).

 The Construction Environmental Management Plan should also give consideration for the potential
to odours soil to be encountered during any subsurface excavation works and appropriate
procedures developed/implemented to minimise odour generation and/or exposure.

 The Construction Environmental Management Plan should also ensure that any disturbance of the
site surface is managed appropriately. For example, minimise dust generation, surface
water/sediment runoff from the site, etc.).
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General recommendations
 As noted in Section 1 of the report, it is recommended that further consideration be given to the

definition of ‘disturbance’ in relation to the Early Works program and subsequent Main Works
contract.

 Further consideration should also be given to the definition of ‘risk’ used by the EIS (and how sites
were classified), and how this differs from the interpretation of ‘risk’ implied by the approval
conditions. Consequently, the potential for additional site data to support a ‘lower risk rating’
should also be considered.
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Appendix A – Tables



Table A: RPD Results
Sample ID BH09_C_CGC DUP C RPD (%) BH09_C_CGC DUP D RPD (%) BH16_D_CGC DUP E RPD (%) BH16_D_CGC DUP F RPD (%)
Depth (m) 0.5 - 0.5 - 1 - 1 -

Date 11/05/2021 11/05/2021 11/05/2021 11/05/2021 12/05/2021 12/05/2021 12/05/2021 12/05/2021
LOR

Benzo(a)pyrene TEQ calc (zero) mg/kg 0.5 <0.5 <0.5 0 <0.5 <0.5 0 <0.5 <0.5 0 <0.5 <0.5 0
Benzo(a)pyrene TEQ calc(half) mg/kg 0.5 <0.5 <0.5 0 <0.5 0.6 82 <0.5 <0.5 0 <0.5 0.6 82
Benzo(a)pyrene TEQ calc(PQL) mg/kg 0.5 <0.5 <0.5 0 <0.5 1.2 131 <0.5 <0.5 0 <0.5 1.2 131
Benzo[b+j]fluoranthene mg/kg 0.5 - - - - <0.5 - - - - - <0.5 -
Acenaphthene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Acenaphthylene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Anthracene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Benzo(a)anthracene mg/kg 0.1 <0.1 0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 0.5 164
Benzo(a) pyrene mg/kg 0.05 <0.05 0.3 143 <0.05 <0.5 0 0.1 0.1 0 0.1 <0.5 86

Benzo(b+j) & Benzo(k)fluoranthene mg/kg 0.2 <0.2 <0.2 0 <0.2 - - <0.2 <0.2 0 <0.2 - -
Benzo(g,h,i)perylene mg/kg 0.1 <0.1 0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Benzo(k)fluoranthene mg/kg 0.5 - - - - <0.5 - - - - - <0.5 -
Chrysene mg/kg 0.1 <0.1 0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 0.5 164
Dibenz(a,h)anthracene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Fluoranthene mg/kg 0.1 <0.1 0.3 100 <0.1 <0.5 0 0.2 0.1 - 0.2 0.7 111
Fluorene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Naphthalene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Phenanthrene mg/kg 0.1 <0.1 0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Pyrene mg/kg 0.1 <0.1 0.2 67 <0.1 <0.5 0 0.1 0.1 0 0.1 0.8 156
PAHs (Sum of total) mg/kg 0.5 - - - - <0.5 - - - - - 2.5 -
Total +ve PAHs mg/kg 0.05 <0.05 1.3 185 <0.05 - - 0.4 0.4 0 0.4 - -
Arsenic mg/kg 2 <4 <4 0 <4 2.2 10 <4 <4 0 <4 3.8 62
Cadmium mg/kg 0.4 <0.4 <0.4 0 <0.4 <0.4 0 <0.4 <0.4 0 <0.4 <0.4 0
Chromium (III+VI) mg/kg 1 20 19 5 20 13 42 18 19 5 18 23 24
Copper mg/kg 1 2 3 40 2 <5 22 4 2 67 4 <5 46
Lead mg/kg 1 10 17 52 10 7.7 26 5 3 50 5 5.3 6
Mercury mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0
Nickel mg/kg 1 2 2 0 2 <5 22 <1 <1 0 <1 <5 0
Zinc mg/kg 1 6 14 80 6 6.9 14 8 4 67 8 <5 105
Moisture Content % 0.1 9.6 10 4 9.6 11 14 11 10 10 11 11 0
Moisture Content (dried @ 103°C) % 1 - - - - - - - - - - - -

Compounds Units
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Appendix B – Laboratory certificates



Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

CERTIFICATE OF ANALYSIS 267823-A

Level 7, 177 Pacific Highway, North Sydney, NSW, 2060Address

Amanda MullenAttention

Jacobs Group (Australia) Pty LtdClient

Client Details

28/04/2021Date completed instructions received

28/04/2021Date samples received

11 SoilsNumber of Samples

IA216715Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

29/04/2021Date of Issue

29/04/2021Date results requested by

Report Details

Nancy Zhang, Laboratory Manager

Authorised By

Lucy Zhu, Asbestos Supervisor

Hannah Nguyen, Senior Chemist

Dragana Tomas, Senior Chemist

Results Approved By

Authorised by Asbestos Approved Signatory: Lucy Zhu

Analysed by Asbestos Approved Identifier: Ridwan Wijaya

Asbestos Approved By
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Client Reference: IA216715

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS and/or 
GC-MS/MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.
 For soil results:-
 1. ‘EQ PQL’values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the most conservative 
approach and can give false positive TEQs given that PAHs that contribute to the TEQ calculation may not be present. 
 2. ‘EQ zero’values are assuming all contributing PAHs reported as <PQL are zero. This is the least conservative approach and 
is more suscept ble to false negative TEQs when PAHs that contribute to the TEQ calculation are present but below PQL.
 3. ‘EQ half PQL’values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. Hence a mid-point 
between the most and least conservative approaches above.
 Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore "Total +ve PAHs" is simply a sum of 
the positive individual PAHs.

Org-022/025

Determination of Mercury by Cold Vapour AAS. Metals-021

Determination of various metals by ICP-AES. Metals-020

Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.
 

Inorg-008

Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and Dispersion Staining 
Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 4964-2004.

ASB-001

Methodology SummaryMethod ID

Envirolab Reference: 267823-A

R00Revision No:
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Client Reference: IA216715

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Envirolab Reference: 267823-A

R00Revision No:
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Client Reference: IA216715

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

Envirolab Reference: 267823-A

R00Revision No:
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Client Reference: IA216715

Asbestos: A portion of the supplied sample was sub-sampled for asbestos analysis according to Envirolab procedures. 
 We cannot guarantee that this sub-sample is indicative of the entire sample. Envirolab recommends supplying 40-50g of sample in 
its own container. 
 Note: Samples were sub-sampled from jars provided by the client.

Report Comments

Envirolab Reference: 267823-A

R00Revision No:
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

SAMPLE RECEIPT ADVICE

Amanda MullenAttention

Jacobs Group (Australia) Pty LtdClient

Client Details

29/04/2021Date Results Expected to be Reported

28/04/2021Date Instructions Received

28/04/2021Date Sample Received

267823-AEnvirolab Reference

IA216715Your reference

Sample Login Details

YESSampling Date Provided

Ice PackCooling Method

8Temperature on Receipt (°C)

1 dayTurnaround Time Requested

11 SoilsNo. of Samples Provided

YesSamples received in appropriate condition for analysis

Sample Condition

Nil

Comments

Please direct any queries to:

Email:   jhurst@envirolab.com.auEmail:   ahie@envirolab.com.au

Fax:      02 9910 6201Fax:      02 9910 6201

Phone: 02 9910 6200Phone: 02 9910 6200

Jacinta HurstAileen Hie

Analysis Underway, details on the following page:
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Sample ID

The ' THIS IS NOT A REPORT OF THE RESULTS.P' indicates the testing you have requested.
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

TAT for Micro is dependent on incubation. This varies from 3 to 6 days.

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction
and/or analysis (exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, Total Recoverable
metals and PFAS analysis where solids are included by default.

Requests for longer term sample storage must be received in writing.

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

Additional Info

Page | 3 of 3









Envirolab Services Pty Ltd
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12 Ashley St Chatswood NSW 2067
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CERTIFICATE OF ANALYSIS 268815

Level 7, 177 Pacific Highway, North Sydney, NSW, 2060Address

Michael StaceyAttention

Jacobs Group (Australia) Pty LtdClient

Client Details

12/05/2021Date completed instructions received

12/05/2021Date samples received

48 SoilNumber of Samples

IA216715Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

13/05/2021Date of Issue

13/05/2021Date results requested by

Report Details

Nancy Zhang, Laboratory Manager

Authorised By

Manju Dewendrage, Chemist

Lucy Zhu, Asbestos Supervisor

Giovanni Agosti, Group Technical Manager

Dragana Tomas, Senior Chemist

Results Approved By

Authorised by Asbestos Approved Signatory: Lucy Zhu

Analysed by Asbestos Approved Identifier: Nyovan Moonean

Asbestos Approved By

Revision No: R00
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Client Reference: IA216715

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS and/or 
GC-MS/MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.
 For soil results:-
 1. ‘EQ PQL’values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the most conservative 
approach and can give false positive TEQs given that PAHs that contribute to the TEQ calculation may not be present. 
 2. ‘EQ zero’values are assuming all contributing PAHs reported as <PQL are zero. This is the least conservative approach and 
is more suscept ble to false negative TEQs when PAHs that contribute to the TEQ calculation are present but below PQL.
 3. ‘EQ half PQL’values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. Hence a mid-point 
between the most and least conservative approaches above.
 Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore "Total +ve PAHs" is simply a sum of 
the positive individual PAHs.

Org-022/025

Determination of Mercury by Cold Vapour AAS. Metals-021

Determination of various metals by ICP-AES. Metals-020

Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.
 

Inorg-008

Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and Dispersion Staining 
Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 4964-2004.

ASB-001

Methodology SummaryMethod ID

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

8 metals in soil: 
 - # Percent recovery is not possible to report due to the inhomogeneous nature of the element/s in the sample/s.  However an 
acceptable recovery was obtained for the LCS.
 - ## Percent recovery is not possible to report due to the high concentration of the element/s in the sample/s.  However an 
acceptable recovery was obtained for the LCS.
 
 PAH_S:# Percent recovery for the matrix spike is not possible to report as the high concentration of analytes in sample/s 268815-36 
have caused interference.
 
 Asbestos: A portion of the supplied sample was sub-sampled for asbestos analysis according to Envirolab procedures. 
 We cannot guarantee that this sub-sample is indicative of the entire sample. Envirolab recommends supplying 40-50g of sample in 
its own container. 
 Note: Samples were sub-sampled from jars provided by the client.

Report Comments

Envirolab Reference: 268815

R00Revision No:
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

SAMPLE RECEIPT ADVICE

Michael StaceyAttention

Jacobs Group (Australia) Pty LtdClient

Client Details

13/05/2021Date Results Expected to be Reported

12/05/2021Date Instructions Received

12/05/2021Date Sample Received

268815Envirolab Reference

IA216715Your reference

Sample Login Details

YESSampling Date Provided

IceCooling Method

8.0Temperature on Receipt (°C)

1 dayTurnaround Time Requested

48 SoilNo. of Samples Provided

YesSamples received in appropriate condition for analysis

Sample Condition

Nil

Comments

Please direct any queries to:

Email:   jhurst@envirolab.com.auEmail:   ahie@envirolab.com.au

Fax:      02 9910 6201Fax:      02 9910 6201

Phone: 02 9910 6200Phone: 02 9910 6200

Jacinta HurstAileen Hie

Analysis Underway, details on the following page:
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Sample ID
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Sample ID

The ' THIS IS NOT A REPORT OF THE RESULTS.P' indicates the testing you have requested.

TAT for Micro is dependent on incubation. This varies from 3 to 6 days.

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction
and/or analysis (exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, Total Recoverable
metals and PFAS analysis where solids are included by default.

Requests for longer term sample storage must be received in writing.

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

Additional Info
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Certificate of Analysis

Jacobs Group (Australia) P/L NSW

Level 7, 177 Pacific Highway

North Sydney

NSW 2065

Attention: Michael Stacey

Report 795087-S

Project name 1A216715

Project ID 1A216715

Received Date May 14, 2021

Client Sample ID DUP D

Sample Matrix Soil

Eurofins Sample No. S21-My26447

Date Sampled May 11, 2021

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2

Acenaphthene 0.5 mg/kg < 0.5

Acenaphthylene 0.5 mg/kg < 0.5

Anthracene 0.5 mg/kg < 0.5

Benz(a)anthracene 0.5 mg/kg < 0.5

Benzo(a)pyrene 0.5 mg/kg < 0.5

Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5

Benzo(g.h.i)perylene 0.5 mg/kg < 0.5

Benzo(k)fluoranthene 0.5 mg/kg < 0.5

Chrysene 0.5 mg/kg < 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5

Fluoranthene 0.5 mg/kg < 0.5

Fluorene 0.5 mg/kg < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5

Naphthalene 0.5 mg/kg < 0.5

Phenanthrene 0.5 mg/kg < 0.5

Pyrene 0.5 mg/kg < 0.5

Total PAH* 0.5 mg/kg < 0.5

2-Fluorobiphenyl (surr.) 1 % 98

p-Terphenyl-d14 (surr.) 1 % 107

Heavy Metals

Arsenic 2 mg/kg 2.2

Cadmium 0.4 mg/kg < 0.4

Chromium 5 mg/kg 13

Copper 5 mg/kg < 5

Lead 5 mg/kg 7.7

Mercury 0.1 mg/kg < 0.1

Nickel 5 mg/kg < 5

Zinc 5 mg/kg 6.9

% Moisture 1 % 11

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 1 of 8

Report Number: 795087-S

NATA Accredited
Accreditation Number 1261
Site Number 18217

Accredited for compliance with ISO/IEC 17025 – Testing
NATA is a signatory to the ILAC Mutual Recognition
Arrangement for the mutual recognition of the
equivalence of testing, medical testing, calibration,
inspection and proficiency testing scheme providers
reports.



Sample History
Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time

Polycyclic Aromatic Hydrocarbons Sydney May 14, 2021 14 Days

- Method: LTM-ORG-2130 PAH and Phenols in Soil and Water

Metals M8 Sydney May 14, 2021 180 Days

- Method: LTM-MET-3040 Metals in Waters, Soils & Sediments by ICP-MS

% Moisture Sydney May 14, 2021 14 Days

- Method: LTM-GEN-7080 Moisture

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Australia New Zealand
Melbourne
6 Monterey Road
Dandenong South VIC 3175
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

Sydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

Brisbane
1/21 Smallwood Place
Murarrie QLD  4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Perth
46-48 Banksia Road
Welshpool WA 6106
Phone : +61 8 9251 9600
NATA # 1261
Site # 23736

Newcastle
4/52 Industrial Drive
Mayfield East NSW 2304
PO Box 60 Wickham 2293
Phone : +61 2 4968 8448
NATA # 1261 Site # 25079

Auckland
35 O'Rorke Road
Penrose, Auckland 1061
Phone : +64 9 526 45 51
IANZ # 1327

Christchurch
43 Detroit Drive
Rolleston, Christchurch 7675
Phone : 0800 856 450
IANZ # 1290

Company Name: Jacobs Group (Australia) P/L NSW Order No.: Received: May 14, 2021 8:10 AM
Address: Level 7, 177 Pacific Highway Report #: 795087 Due: May 17, 2021

North Sydney Phone: 02 9928 2100 Priority: 1 Day
NSW 2065 Fax: 02 9928 2504 Contact Name: Michael Stacey

Project Name: 1A216715
Project ID: 1A216715

 Eurofins Analytical Services Manager : Andrew Black

Sample Detail

P
olycyclic A

rom
atic H

ydrocarbons

M
etals M

8

M
oisture S

et

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X

Brisbane Laboratory - NATA Site # 20794

Perth Laboratory - NATA Site # 23736

Mayfield Laboratory - NATA Site # 25079

External Laboratory

No Sample ID Sample Date Sampling
Time

Matrix LAB ID

1 DUP D May 11, 2021 Soil S21-My26447 X X X

Test Counts 1 1 1

Date Reported May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Internal Quality Control Review and Glossary

General

Holding Times

Units

Terms

QC - Acceptance Criteria

QC Data General Comments

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site

Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request.

2. All soil/sediment/solid results are reported on a dry basis, unless otherwise stated.

3. All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

4. Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

6. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

7. Samples were analysed on an 'as received' basis.

8. Information identified on this report with blue colour, indicates data provided by customer, that may have an impact on the results.

9. This report replaces any interim results previously issued.

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

**NOTE  pH duplicates are reported as a range NOT as RPD

mg/kg  milligrams per kilogram mg/L  milligrams per litre ug/L  micrograms per litre

ppm  Parts per million ppb  Parts per billion %  Percentage

org/100mL  Organisms per 100 millilitres NTU  Nephelometric Turbidity Units MPN/100mL  Most Probable Number of organisms per 100 millilitres

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery.

CRM Certified Reference Material - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

USEPA United States Environmental Protection Agency

APHA American Public Health Association

TCLP Toxicity Characteristic Leaching Procedure

COC Chain of Custody

SRA Sample Receipt Advice

QSM US Department of Defense Quality Systems Manual Version 5.3

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.

TEQ Toxic Equivalency Quotient

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries: Recoveries must lie between 20-130% Phenols & 50-150% PFASs

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.3 where no positive PFAS results have been reported have been reviewed and no data was

affected.

WA DWER (n=10): PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6 2 FTSA, 8:2 FTSA

1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within

the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent

and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported

in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.

Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg < 0.5 0.5 Pass

Acenaphthylene mg/kg < 0.5 0.5 Pass

Anthracene mg/kg < 0.5 0.5 Pass

Benz(a)anthracene mg/kg < 0.5 0.5 Pass

Benzo(a)pyrene mg/kg < 0.5 0.5 Pass

Benzo(b&j)fluoranthene mg/kg < 0.5 0.5 Pass

Benzo(g.h.i)perylene mg/kg < 0.5 0.5 Pass

Benzo(k)fluoranthene mg/kg < 0.5 0.5 Pass

Chrysene mg/kg < 0.5 0.5 Pass

Dibenz(a.h)anthracene mg/kg < 0.5 0.5 Pass

Fluoranthene mg/kg < 0.5 0.5 Pass

Fluorene mg/kg < 0.5 0.5 Pass

Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass

Naphthalene mg/kg < 0.5 0.5 Pass

Phenanthrene mg/kg < 0.5 0.5 Pass

Pyrene mg/kg < 0.5 0.5 Pass

Method Blank

Heavy Metals

Arsenic mg/kg < 2 2 Pass

Cadmium mg/kg < 0.4 0.4 Pass

Chromium mg/kg < 5 5 Pass

Copper mg/kg < 5 5 Pass

Lead mg/kg < 5 5 Pass

Mercury mg/kg < 0.1 0.1 Pass

Nickel mg/kg < 5 5 Pass

Zinc mg/kg < 5 5 Pass

LCS - % Recovery

Polycyclic Aromatic Hydrocarbons

Acenaphthene % 109 70-130 Pass

Acenaphthylene % 117 70-130 Pass

Anthracene % 108 70-130 Pass

Benz(a)anthracene % 119 70-130 Pass

Benzo(a)pyrene % 118 70-130 Pass

Benzo(b&j)fluoranthene % 115 70-130 Pass

Benzo(g.h.i)perylene % 121 70-130 Pass

Benzo(k)fluoranthene % 112 70-130 Pass

Chrysene % 120 70-130 Pass

Dibenz(a.h)anthracene % 119 70-130 Pass

Fluoranthene % 109 70-130 Pass

Fluorene % 113 70-130 Pass

Indeno(1.2.3-cd)pyrene % 120 70-130 Pass

Naphthalene % 108 70-130 Pass

Phenanthrene % 104 70-130 Pass

Pyrene % 109 70-130 Pass

LCS - % Recovery

Heavy Metals

Arsenic % 114 80-120 Pass

Cadmium % 115 80-120 Pass

Chromium % 112 80-120 Pass

Copper % 110 80-120 Pass

Date Reported: May 17, 2021
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Lead % 112 80-120 Pass

Mercury % 104 80-120 Pass

Nickel % 110 80-120 Pass

Zinc % 106 80-120 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Spike - % Recovery

Polycyclic Aromatic Hydrocarbons Result 1

Acenaphthene S21-My12202 NCP % 125 70-130 Pass

Anthracene S21-My12202 NCP % 121 70-130 Pass

Benz(a)anthracene S21-My12202 NCP % 128 70-130 Pass

Benzo(a)pyrene S21-My12202 NCP % 125 70-130 Pass

Benzo(b&j)fluoranthene S21-My12202 NCP % 122 70-130 Pass

Benzo(g.h.i)perylene S21-My16581 NCP % 108 70-130 Pass

Benzo(k)fluoranthene S21-My12202 NCP % 126 70-130 Pass

Chrysene S21-My12202 NCP % 126 70-130 Pass

Dibenz(a.h)anthracene S21-My16581 NCP % 94 70-130 Pass

Fluoranthene S21-My12202 NCP % 110 70-130 Pass

Fluorene S21-My12202 NCP % 130 70-130 Pass

Indeno(1.2.3-cd)pyrene S21-My16581 NCP % 102 70-130 Pass

Naphthalene S21-My12202 NCP % 121 70-130 Pass

Phenanthrene S21-My12202 NCP % 105 70-130 Pass

Pyrene S21-My12202 NCP % 108 70-130 Pass

Spike - % Recovery

Heavy Metals Result 1

Arsenic S21-My24182 NCP % 106 75-125 Pass

Cadmium S21-My24182 NCP % 106 75-125 Pass

Chromium S21-My24182 NCP % 98 75-125 Pass

Copper S21-My24182 NCP % 92 75-125 Pass

Lead S21-My11160 NCP % 99 75-125 Pass

Mercury S21-My24182 NCP % 91 75-125 Pass

Nickel S21-My24182 NCP % 97 75-125 Pass

Zinc S21-My24182 NCP % 105 75-125 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Duplicate

Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD

Acenaphthene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Acenaphthylene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Anthracene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benz(a)anthracene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(a)pyrene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(b&j)fluoranthene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(g.h.i)perylene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(k)fluoranthene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Chrysene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Dibenz(a.h)anthracene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Fluoranthene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Fluorene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Indeno(1.2.3-cd)pyrene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Naphthalene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Phenanthrene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Pyrene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Date Reported: May 17, 2021
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Duplicate

Heavy Metals Result 1 Result 2 RPD

Arsenic S21-My26157 NCP mg/kg 4.7 4.6 3.0 30% Pass

Cadmium S21-My26157 NCP mg/kg < 0.4 < 0.4 <1 30% Pass

Chromium S21-My26157 NCP mg/kg 17 11 41 30% Fail Q15

Copper S21-My26157 NCP mg/kg 28 16 54 30% Fail Q15

Lead S21-My26157 NCP mg/kg 14 9.9 37 30% Fail Q15

Mercury S21-My26157 NCP mg/kg < 0.1 < 0.1 <1 30% Pass

Nickel S21-My26157 NCP mg/kg 8.9 8.6 4.0 30% Pass

Zinc S21-My26157 NCP mg/kg 42 31 30 30% Pass

Duplicate

Result 1 Result 2 RPD

% Moisture S21-My26351 NCP % 7.8 7.9 1.0 30% Pass

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Appropriate sample containers have been used Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Qualifier Codes/Comments

Code Description

N07
Please note:- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ)  apply specifically to
the total of the two co-eluting PAHs

Q15 The RPD reported passes Eurofins Environment Testing's QC - Acceptance Criteria as defined in the Internal Quality Control Review and Glossary page of this report.

Authorised by:

Andrew Sullivan Senior Analyst-Organic (NSW)

John Nguyen Senior Analyst-Metal (NSW)

Glenn Jackson

General Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Measurement uncertainty of test data is available on request or please click here.

Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this
report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This
document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Australia New Zealand
Melbourne
6 Monterey Road
Dandenong South VIC 3175
Phone : +61 3 8564 5000
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Sydney
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16 Mars Road
Lane Cove West NSW 2066
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NATA # 1261 Site # 18217

Brisbane
1/21 Smallwood Place
Murarrie QLD  4172
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NATA # 1261 Site # 20794
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46-48 Banksia Road
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Phone : +61 8 9251 9600
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Site # 23736
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Company Name: Jacobs Group (Australia) P/L NSW Order No.: Received: May 14, 2021 8:10 AM
Address: Level 7, 177 Pacific Highway Report #: 795087 Due: May 17, 2021

North Sydney Phone: 02 9928 2100 Priority: 1 Day
NSW 2065 Fax: 02 9928 2504 Contact Name: Michael Stacey

Project Name: 1A216715
Project ID: 1A216715

 Eurofins Analytical Services Manager : Andrew Black

Sample Detail

P
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Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X

Brisbane Laboratory - NATA Site # 20794

Perth Laboratory - NATA Site # 23736

Mayfield Laboratory - NATA Site # 25079

External Laboratory

No Sample ID Sample Date Sampling
Time

Matrix LAB ID

1 DUP D May 11, 2021 Soil S21-My26447 X X X

Test Counts 1 1 1
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Australia New Zealand
Melbourne
6 Monterey Road
Dandenong South VIC 3175
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

Sydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

Brisbane
1/21 Smallwood Place
Murarrie QLD  4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Perth
46-48 Banksia Road
Welshpool WA 6106
Phone : +61 8 9251 9600
NATA # 1261
Site # 23736

Newcastle
4/52 Industrial Drive
Mayfield East NSW 2304
PO Box 60 Wickham 2293
Phone : +61 2 4968 8448
NATA # 1261 Site # 25079

Auckland
35 O'Rorke Road
Penrose, Auckland 1061
Phone : +64 9 526 45 51
IANZ # 1327

Christchurch
43 Detroit Drive
Rolleston, Christchurch 7675
Phone : 0800 856 450
IANZ # 1290

Sample Receipt Advice

Company name: Jacobs Group (Australia) P/L NSW
Contact name: Michael Stacey
Project name: 1A216715
Project ID: 1A216715
Turnaround time: 1 Day
Date/Time received May 14, 2021 8:10 AM
Eurofins reference 795087

Sample Information

✓ A detailed list of analytes logged into our LIMS, is included in the attached summary table.

✓ All samples have been received as described on the above COC.

✓ COC has been completed correctly.

✓ Attempt to chill was evident.

✓ Appropriately preserved sample containers have been used.

✓ All samples were received in good condition.

✓
Samples have been provided with adequate time to commence analysis in accordance with the relevant
holding times.

✓ Appropriate sample containers have been used.

✓ Sample containers for volatile analysis received with zero headspace.

✕ Split sample sent to requested external lab.

✕ Some samples have been subcontracted.

N/A Custody Seals intact (if used).

Notes

Contact

If you have any questions with respect to these samples, please contact your Analytical Services Manager:

Andrew Black on phone : (+61) 2 9900 8490 or by email: AndrewBlack@eurofins.com

Results will be delivered electronically via email to Michael Stacey - michael.stacey@jacobs.com.





Certificate of Analysis

Jacobs Group (Australia) P/L NSW

Level 7, 177 Pacific Highway

North Sydney

NSW 2065

Attention: Michael Stacey

Report 795091-S

Project name 1A216715

Received Date May 14, 2021

Client Sample ID DUP F

Sample Matrix Soil

Eurofins Sample No. S21-My26456

Date Sampled May 12, 2021

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2

Acenaphthene 0.5 mg/kg < 0.5

Acenaphthylene 0.5 mg/kg < 0.5

Anthracene 0.5 mg/kg < 0.5

Benz(a)anthracene 0.5 mg/kg 0.5

Benzo(a)pyrene 0.5 mg/kg < 0.5

Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5

Benzo(g.h.i)perylene 0.5 mg/kg < 0.5

Benzo(k)fluoranthene 0.5 mg/kg < 0.5

Chrysene 0.5 mg/kg 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5

Fluoranthene 0.5 mg/kg 0.7

Fluorene 0.5 mg/kg < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5

Naphthalene 0.5 mg/kg < 0.5

Phenanthrene 0.5 mg/kg < 0.5

Pyrene 0.5 mg/kg 0.8

Total PAH* 0.5 mg/kg 2.5

2-Fluorobiphenyl (surr.) 1 % 68

p-Terphenyl-d14 (surr.) 1 % 60

Heavy Metals

Arsenic 2 mg/kg 3.8

Cadmium 0.4 mg/kg < 0.4

Chromium 5 mg/kg 23

Copper 5 mg/kg < 5

Lead 5 mg/kg 5.3

Mercury 0.1 mg/kg < 0.1

Nickel 5 mg/kg < 5

Zinc 5 mg/kg < 5

% Moisture 1 % 11

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066
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NATA Accredited
Accreditation Number 1261
Site Number 18217

Accredited for compliance with ISO/IEC 17025 – Testing
NATA is a signatory to the ILAC Mutual Recognition
Arrangement for the mutual recognition of the
equivalence of testing, medical testing, calibration,
inspection and proficiency testing scheme providers
reports.



Sample History
Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time

Polycyclic Aromatic Hydrocarbons Sydney May 14, 2021 14 Days

- Method: LTM-ORG-2130 PAH and Phenols in Soil and Water

Metals M8 Sydney May 14, 2021 180 Days

- Method: LTM-MET-3040 Metals in Waters, Soils & Sediments by ICP-MS

% Moisture Sydney May 14, 2021 14 Days

- Method: LTM-GEN-7080 Moisture

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066
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Australia New Zealand
Melbourne
6 Monterey Road
Dandenong South VIC 3175
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

Sydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

Brisbane
1/21 Smallwood Place
Murarrie QLD  4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Perth
46-48 Banksia Road
Welshpool WA 6106
Phone : +61 8 9251 9600
NATA # 1261
Site # 23736
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4/52 Industrial Drive
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PO Box 60 Wickham 2293
Phone : +61 2 4968 8448
NATA # 1261 Site # 25079

Auckland
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Penrose, Auckland 1061
Phone : +64 9 526 45 51
IANZ # 1327
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Phone : 0800 856 450
IANZ # 1290

Company Name: Jacobs Group (Australia) P/L NSW Order No.: Received: May 14, 2021 8:10 AM
Address: Level 7, 177 Pacific Highway Report #: 795091 Due: May 17, 2021

North Sydney Phone: 02 9928 2100 Priority: 1 Day
NSW 2065 Fax: 02 9928 2504 Contact Name: Michael Stacey

Project Name: 1A216715
 Eurofins Analytical Services Manager : Andrew Black

Sample Detail

P
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Internal Quality Control Review and Glossary

General

Holding Times

Units

Terms

QC - Acceptance Criteria

QC Data General Comments

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site

Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request.

2. All soil/sediment/solid results are reported on a dry basis, unless otherwise stated.

3. All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

4. Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

6. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

7. Samples were analysed on an 'as received' basis.

8. Information identified on this report with blue colour, indicates data provided by customer, that may have an impact on the results.

9. This report replaces any interim results previously issued.

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

**NOTE  pH duplicates are reported as a range NOT as RPD

mg/kg  milligrams per kilogram mg/L  milligrams per litre ug/L  micrograms per litre

ppm  Parts per million ppb  Parts per billion %  Percentage

org/100mL  Organisms per 100 millilitres NTU  Nephelometric Turbidity Units MPN/100mL  Most Probable Number of organisms per 100 millilitres

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery.

CRM Certified Reference Material - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

USEPA United States Environmental Protection Agency

APHA American Public Health Association

TCLP Toxicity Characteristic Leaching Procedure

COC Chain of Custody

SRA Sample Receipt Advice

QSM US Department of Defense Quality Systems Manual Version 5.3

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.

TEQ Toxic Equivalency Quotient

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries: Recoveries must lie between 20-130% Phenols & 50-150% PFASs

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.3 where no positive PFAS results have been reported have been reviewed and no data was

affected.

WA DWER (n=10): PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6 2 FTSA, 8:2 FTSA

1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within

the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent

and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported

in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.

Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg < 0.5 0.5 Pass

Acenaphthylene mg/kg < 0.5 0.5 Pass

Anthracene mg/kg < 0.5 0.5 Pass

Benz(a)anthracene mg/kg < 0.5 0.5 Pass

Benzo(a)pyrene mg/kg < 0.5 0.5 Pass

Benzo(b&j)fluoranthene mg/kg < 0.5 0.5 Pass

Benzo(g.h.i)perylene mg/kg < 0.5 0.5 Pass

Benzo(k)fluoranthene mg/kg < 0.5 0.5 Pass

Chrysene mg/kg < 0.5 0.5 Pass

Dibenz(a.h)anthracene mg/kg < 0.5 0.5 Pass

Fluoranthene mg/kg < 0.5 0.5 Pass

Fluorene mg/kg < 0.5 0.5 Pass

Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass

Naphthalene mg/kg < 0.5 0.5 Pass

Phenanthrene mg/kg < 0.5 0.5 Pass

Pyrene mg/kg < 0.5 0.5 Pass

Method Blank

Heavy Metals

Arsenic mg/kg < 2 2 Pass

Cadmium mg/kg < 0.4 0.4 Pass

Chromium mg/kg < 5 5 Pass

Copper mg/kg < 5 5 Pass

Lead mg/kg < 5 5 Pass

Mercury mg/kg < 0.1 0.1 Pass

Nickel mg/kg < 5 5 Pass

Zinc mg/kg < 5 5 Pass

LCS - % Recovery

Polycyclic Aromatic Hydrocarbons

Acenaphthene % 98 70-130 Pass

Acenaphthylene % 92 70-130 Pass

Anthracene % 96 70-130 Pass

Benz(a)anthracene % 97 70-130 Pass

Benzo(a)pyrene % 109 70-130 Pass

Benzo(b&j)fluoranthene % 104 70-130 Pass

Benzo(g.h.i)perylene % 95 70-130 Pass

Benzo(k)fluoranthene % 125 70-130 Pass

Chrysene % 106 70-130 Pass

Dibenz(a.h)anthracene % 85 70-130 Pass

Fluoranthene % 90 70-130 Pass

Fluorene % 98 70-130 Pass

Indeno(1.2.3-cd)pyrene % 103 70-130 Pass

Naphthalene % 95 70-130 Pass

Phenanthrene % 96 70-130 Pass

Pyrene % 93 70-130 Pass

LCS - % Recovery

Heavy Metals

Arsenic % 114 80-120 Pass

Cadmium % 115 80-120 Pass

Chromium % 112 80-120 Pass

Copper % 110 80-120 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Lead % 112 80-120 Pass

Mercury % 104 80-120 Pass

Nickel % 110 80-120 Pass

Zinc % 106 80-120 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Spike - % Recovery

Polycyclic Aromatic Hydrocarbons Result 1

Acenaphthene S21-My23419 NCP % 87 70-130 Pass

Acenaphthylene S21-My23419 NCP % 88 70-130 Pass

Anthracene S21-My23419 NCP % 88 70-130 Pass

Benz(a)anthracene S21-My23419 NCP % 86 70-130 Pass

Benzo(a)pyrene S21-My23419 NCP % 95 70-130 Pass

Benzo(b&j)fluoranthene S21-My23419 NCP % 96 70-130 Pass

Benzo(g.h.i)perylene S21-My23419 NCP % 86 70-130 Pass

Benzo(k)fluoranthene S21-My23419 NCP % 104 70-130 Pass

Chrysene S21-My23419 NCP % 93 70-130 Pass

Dibenz(a.h)anthracene S21-My23419 NCP % 84 70-130 Pass

Fluoranthene S21-My23419 NCP % 78 70-130 Pass

Fluorene S21-My23419 NCP % 89 70-130 Pass

Indeno(1.2.3-cd)pyrene S21-My23419 NCP % 95 70-130 Pass

Naphthalene S21-My23419 NCP % 90 70-130 Pass

Phenanthrene S21-My23419 NCP % 84 70-130 Pass

Pyrene S21-My23419 NCP % 80 70-130 Pass

Spike - % Recovery

Heavy Metals Result 1

Arsenic S21-My24182 NCP % 106 75-125 Pass

Cadmium S21-My24182 NCP % 106 75-125 Pass

Chromium S21-My24182 NCP % 98 75-125 Pass

Copper S21-My24182 NCP % 92 75-125 Pass

Lead S21-My11160 NCP % 99 75-125 Pass

Mercury S21-My24182 NCP % 91 75-125 Pass

Nickel S21-My24182 NCP % 97 75-125 Pass

Zinc S21-My24182 NCP % 105 75-125 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Duplicate

Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD

Acenaphthene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Acenaphthylene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Anthracene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Benz(a)anthracene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(a)pyrene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(b&j)fluoranthene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(g.h.i)perylene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(k)fluoranthene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Chrysene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Dibenz(a.h)anthracene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Fluoranthene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Fluorene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Indeno(1.2.3-cd)pyrene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Naphthalene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Phenanthrene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Pyrene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
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Duplicate

Heavy Metals Result 1 Result 2 RPD

Arsenic S21-My26157 NCP mg/kg 4.1 4.0 3.0 30% Pass

Cadmium S21-My26157 NCP mg/kg < 0.4 < 0.4 <1 30% Pass

Chromium S21-My26157 NCP mg/kg 15 9.6 41 30% Fail Q15

Copper S21-My26157 NCP mg/kg 24 14 54 30% Fail Q15

Lead S21-My26157 NCP mg/kg 13 8.7 37 30% Fail Q15

Mercury S21-My26157 NCP mg/kg < 0.1 < 0.1 <1 30% Pass

Nickel S21-My26157 NCP mg/kg 7.9 7.5 4.0 30% Pass

Zinc S21-My26157 NCP mg/kg 37 27 30 30% Pass

Duplicate

Result 1 Result 2 RPD

% Moisture S21-My26625 NCP % 12 12 1.0 30% Pass
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Appropriate sample containers have been used Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Qualifier Codes/Comments

Code Description

N07
Please note:- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ)  apply specifically to
the total of the two co-eluting PAHs

Q15 The RPD reported passes Eurofins Environment Testing's QC - Acceptance Criteria as defined in the Internal Quality Control Review and Glossary page of this report.

Authorised by:

Andrew Sullivan Senior Analyst-Organic (NSW)

John Nguyen Senior Analyst-Metal (NSW)

Glenn Jackson

General Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Measurement uncertainty of test data is available on request or please click here.

Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this
report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This
document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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Sydney Laboratory - NATA Site # 18217 X X X

Brisbane Laboratory - NATA Site # 20794

Perth Laboratory - NATA Site # 23736

Mayfield Laboratory - NATA Site # 25079

External Laboratory

No Sample ID Sample Date Sampling
Time

Matrix LAB ID

1 DUP F May 12, 2021 Soil S21-My26456 X X X

Test Counts 1 1 1
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Mayfield East NSW 2304
PO Box 60 Wickham 2293
Phone : +61 2 4968 8448
NATA # 1261 Site # 25079

Auckland
35 O'Rorke Road
Penrose, Auckland 1061
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Sample Receipt Advice

Company name: Jacobs Group (Australia) P/L NSW
Contact name: Michael Stacey
Project name: 1A216715
Project ID: Not provided
Turnaround time: 1 Day
Date/Time received May 14, 2021 8:10 AM
Eurofins reference 795091

Sample Information

✓ A detailed list of analytes logged into our LIMS, is included in the attached summary table.

✓ All samples have been received as described on the above COC.

✓ COC has been completed correctly.

✓ Attempt to chill was evident.

✓ Appropriately preserved sample containers have been used.

✓ All samples were received in good condition.

✓
Samples have been provided with adequate time to commence analysis in accordance with the relevant
holding times.

✓ Appropriate sample containers have been used.

✓ Sample containers for volatile analysis received with zero headspace.

✕ Split sample sent to requested external lab.

✕ Some samples have been subcontracted.

N/A Custody Seals intact (if used).

Notes

Contact

If you have any questions with respect to these samples, please contact your Analytical Services Manager:

Andrew Black on phone : (+61) 2 9900 8490 or by email: AndrewBlack@eurofins.com

Results will be delivered electronically via email to Michael Stacey - michael.stacey@jacobs.com.
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Important note about your report 
The purpose of this report is to present the findings of a site investigation carried out by the SPA 
contamination team for the Sydney Program Alliance (SPA) associated with Stage 1A Works at 
Cammeray Golf Course, Cammeray NSW, as part of the Early Works Program (WP12) in preparation for 
the Warringah Freeway Upgrade project. 

All reports and conclusions that deal with sub-surface conditions are based on interpretation and 
judgement and as a result have uncertainty attached to them. You should be aware that this report 
contains interpretations and conclusions which are uncertain, due to the nature of the investigations. No 
study can investigate every risk, and even a rigorous assessment and/or sampling programme may not 
detect all problem areas within a site. 

This report is based on assumptions that the site conditions as revealed through sampling and information 
provided by SPA are indicative of conditions within the investigation area(s) (i.e. the proposed construction 
support site areas associated with the Early Works Program). The findings are the result of standard 
assessment techniques used in accordance with normal practices and standards, and (to the best of the 
SPA contamination teams knowledge) they represent a reasonable interpretation of the current conditions 
within the investigation area and as limited by the scope of assessment. 

Sampling techniques, by definition, cannot determine the conditions between the sample points and so 
this report cannot be taken to be a full representation of the sub-surface conditions. This report only 
provides an indication of the likely sub surface conditions. 

Conditions encountered when site work commences (i.e. Early Works Program) may be different from 
those inferred in this report, for the reasons explained in this limitation statement. If site conditions 
encountered during site works are different from those encountered during the SPA contamination teams 
site investigation, the SPA contamination team reserves the right to revise any of the findings, 
observations and conclusions expressed in this report. 

The passage of time, manifestation of latent conditions or impacts of future events may require further 
examination of the project and subsequent data analysis, and re-evaluation of the data, findings, 
observations and conclusions expressed in this report. 

In preparing this report, the SPA contamination team has relied upon, and presumed accurate, information 
provided by the SPA and from other sources. Except as otherwise stated in the report, the SPA 
contamination team has not attempted to verify the accuracy or completeness of any such information. 
The reliance on provided information is governed by the specific limitations as detailed in the respective 
information sources. If the information is subsequently determined to be false, inaccurate or incomplete 
then it is possible that our observations and conclusions as expressed in this report may change. 

The SPA contamination team has prepared this report in accordance with the usual care and 
thoroughness of the consulting profession, for the sole purpose described above and by reference to 
applicable standards, guidelines, procedures and practices at the date of issue of this report. For the 
reasons outlined above, however, no other warranty or guarantee, whether expressed or implied, is made 
as to the data, observations and findings expressed in this report, to the extent permitted by law. 

This report should be read in full and no excerpts are to be taken as representative of the findings. No 
responsibility is accepted by Jacobs for use of any part of this report in any other context. 

This report has been prepared on behalf of, and for the exclusive use of, SPA, and is subject to, and 
issued in accordance with, the provisions of the contract between Jacobs and SPA. Jacobs/SPA 
accepts no liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, this 
report by any third party. 
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Executive summary 

This executive summary should be read with consideration of the ‘Important note about your 
report’ (provided above) and the scope and limitations of this investigation provided throughout 
this report and specifically in Sections 1 to 4.  

Further to the above please note: 

 This investigation was limited to the Stage 1A works associated with the Early Works 
Program within the larger Warringah Freeway Upgrade (WFU) project area. Hence, was not 
inclusive of the larger project area beyond the specific ‘sub areas’ nominated within this 
report. 

 The investigation work described within this report was conducted in May 2021, prior to the 
commencement of any works on site related to the Early Works Program. 

 Where required, the investigation provided advice on the contamination status of the area(s) and 
the need for further assessment/management in the context of the of the Stage 1A Works and 
the protection of construction workers undertaking the Early Works Program. 

 The investigation evaluated compliance with Western Harbour Tunnel and Warringah Freeway 
Upgrade (SSI-8863) conditions of approval. 

 This investigation was designed to be an independent assessment of ‘known contamination’ (i.e. 
PAH contamination and asbestos) and potential contamination (heavy metals) identified by the 
Environmental Impact Statement (EIS, January 2020). The assessment incorporates some of 
data previously collected by SMEC (as specified in Section 4.2 of this report), that was relevant 
to the assessment of PAH contamination and asbestos.  

 Further, the conclusions of the SPA investigation are not intended to represent a ‘suitability’ 
assessment for the proposed use and occupation of the investigation areas during the Early 
Works Program. 

This specific report refers to the sub portions (i.e. proposed support areas) of the Cammeray Golf Course 
(CGC), Cammeray, located within the WFU project area. This executive summary should be read with 
consideration of the discussion provided in Section 1 of this report. 

Purpose/objective 

Provide advice on the contamination status of the area(s) and the need for further 
assessment/management in the context of the Stage 1A Works and the protection of construction workers 
undertaking the Early Works Program. 

The following conclusions and recommendations were made based on the scope/limitations of the 
assessment: 

Conclusions 

1) Condition E117(i) requires a Detailed Site Investigation report that concludes “whether the land 
is suitable (for the intended final land use) or can be made suitable through remediation.”  

Based on the available information presented within this report, SPA conclude that the 
investigation areas are not likely to be suitable for all potential unrestricted final land 
use(s) at this time. This conclusion is based on (but not limited to) the following  reasons: 
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 This initial Detailed Site Investigation (DSI) is only for the early works. In the next stages of 
the Warrnigah Freeway Upgrade (WFU) project, there is likely to be a range of construction 
activities that will involve bulk excavation of material, remediation of contaminated soil (if 
present), reforming the land, construction of paved surfaces, basements and placement of 
clean spoil on the respective construction areas. This work is expected to significantly reform 
the soil profile and therefore change potential exposure scenarios under a potential 
unrestricted final land use. 

 The next stages of construction activities present a risk of potential contamination (e.g.  
hydrocarbon/fuel spills by the contractor that may increase the level of contamination within 
the soil). 

 The EIS indicates that the final land use of the CGC will be for a Motorway Control Facilities 
and a re-configured golf course. However, there is currently no detailed design available for 
the final land use arrangements and there are many unknown design parameters that makes 
it impossible to accurately determine whether the site is or is not suitable for its intended land 
use until Final Design is achieved by the Main Works Contractor in 2022.  

The investigation areas could be made suitable through remediation/management; however, any 
such suitability determination is likely to require confirmation of the following (as a minimum). 

 The proposed final land use(s).  

 Clear designation of the land area requiring a suitability statement. Typically, this would 
either be a Title boundary or a survey area. 

 The final design/layout of the freeway (post construction). This would need to include areas 
proposed to be excavated/filled, final design levels and proposed finished paving materials. 

 Soil contamination data representative of the soils where such future soils will be exposed 
to future occupants. With respect to this point we note that many areas of the proposed 
alignment will be excavated, reshaped and/or filled. With the final soil quality of these areas 
unknown at this time. 

 Assessment of groundwater quality and potential groundwater future extraction and use(s). 

 Assessment of soil vapour quality and the potential for soil vapour to affect any future 
structure built on-site (including basements). 

 Evaluation of potential off-site sources of contamination and the potential for any off-site 
source of contamination to affect the potential future on-site land uses. 

 Where residual contamination remains on-site (post freeway construction), documentation 
and management of residual contamination.  

2) Condition E118 – “Should remediation be required to make land suitable for the final intended 
land use, a Remediation Action Plan must be prepared or reviewed and approved…” 

Remediation is not required to make the investigation area ‘suitable’ for the Early Works Program, 
as potential interaction with soil contamination and/or asbestos will be managed by the 
Construction Environmental Management Plan (CEMP) for the works. 

Determination of the need for remediation (and Remediation Action Plan) to make the site/s 
suitable for a future use can only be assessed once additional information is provided (i.e. the 
proposed land use, final development design, etc,) and further assessment is conducted (i.e. soil, 
groundwater conditions) over the whole WFU project area.  

This conclusion also addresses Conditions E119 and E120. 
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3) Fill (including building waste/debris) and contaminated soils were identified within the 
investigation areas. This fill and soil will require management during the Early Works Program. It 
is proposed that this management will occur via the implementation of the CEMP. 

4) Although the SPA assessment was focused on the areas proposed to be used for the Early 
Works Program, the results and conclusions of this assessment (with respect to PAH soil 
contamination and asbestos) are likely to be applicable to all areas of the CGC where fill is 
present. 

5) Odorous and contaminated soil (B(a)P TEQ) was reported at one location (BH15_D_CGC) at 
1.0m depth below a layer of asphalt. However, statistical analysis of the data set (as per National 
Environment Protection (Assessment of Site Contamination) Measure 1999, as revised 2013 - 
NEPM) showed that reported contamination levels were (on average) below the guideline values 
for the proposed construction use of the site and that use of the average concentration met the 
statistical criteria defined in the NEPM. 

6) Reported concentrations for all other contaminant compounds in soil were below the adopted 
guideline values (for all individual sample results).  

7) Asbestos was not identified by the laboratory in any of the samples submitted for asbestos 
identification and asbestos containing materials were not observed by the SPA contamination 
team (Jacobs) while collecting the soil samples. 

8) The report of ‘distinct asphalt odours’ at BH15 may also be indicative of a larger area of 
contamination within or adjacent to the investigation area. The observation of similar fill across 
the investigation area combined with the heterogenous nature of fill suggests that there is the 
potential for unexpected contamination to be encountered in other areas of the site.  

9) The SMEC samples collected from the deeper fill (i.e. greater than 1.2m below ground surface, 
as noted in Section 4.2 and 7.5) was reviewed for inclusion in the overall data set. Note that this 
data gave an indication of the contamination status of deeper fill at the site. The results of the 
samples from 0-1.0m below ground surface and the deeper samples indicated a similar 
contaminant profile. Therefore, fill across the soil profile was expected to be similarly 
contaminated and require similar management under the CEMP.   

10) The SMEC analysis (for TRH, BTEX, pesticides and PCBs) did not indicate contamination that 
would present a risk to the proposed occupation and use of the site associated with the Early 
Works Program and therefore further evaluation of these contaminants was considered not to be 
warranted. 

11) As noted in Section 2.3 (viii), this assessment was not designed to provide in-situ classification 
of soils for off-site disposal. In the event that off-site disposal of soils is required, EPA guidelines 
with respect to off-site soil classification/disposal will need to be considered. 

Recommendations for the Construction Environmental Management Plan (CEMP) 

A CEMP has been prepared and is being implemented for the CGC works. The CEMP includes 
management protocols for soil and water and unexpected contamination finds. This CEMP has been 
communicated to all on-site staff during induction and tool- box meetings. Compliance with the CEMP 
and specialist protocols is managed through regular site environmental inspections by the Independent 
Environmental Representative and the SPA environmental management team. Transport for NSW have 
also appointed an experienced erosion and sediment control specialist to review soil and water plans and 
inspect the works as they progress to ensure the risk of migration of any contaminated soil off site is 
minimised to acceptable levels.  The unexpected contamination finds protocol triggers a ‘stop work’ and 
assessment (with consultation of a suitably qualified/experience environmental professional). This 
assessment will evaluate the potential for contamination associated with the ‘unexpected find’ and the 
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need for implementation of additional management controls to eliminated/reduce any exposure to the 
identified contamination/material. 

These measures have been incorporated into the CEMP (including the use of PPE) to ensure that all 
fill/soils encountered are treated as potentially contaminated and managed accordingly. These controls 
should be sufficiently robust to minimise/eliminate any on-site exposure to site workers and/or offsite 
migration of potentially contaminated materials by various pathways including air and water. The following 
recommendations are made specifically for consideration within the CEMP. 

The following recommendations are made specifically for consideration within the CEMP for CGC. For 
areas in the vicinity of BH15, no sub-surface works are to be undertaken until either of the following 
options are implemented:  

a) Further investigations to assess the extent and degree of odorous materials at and in the vicinity 
of location BH15; or  

b) The CEMP should clearly identify the area around BH15 as a ‘known area of contamination’ with 
strict restrictions on subsurface excavation in this area without approval and supervision of an 
environmental consultant. 

For all other areas of the site (i.e. areas within the footprint of the proposed construction support site 
exclusive of areas in the vicinity of BH15), the following is recommended: 

c) Given the presence of other building waste/debris (including asphalt), there is a potential for 
undiscovered soil contamination and/or asbestos containing materials to also be present within 
fill. The potential for undiscovered soil contamination and/or asbestos containing materials to be 
present within the subsurface should be noted within the CEMP (including an unexpected finds 
procedure). 

d) The CEMP should also give consideration for the potential to odours soil to be encountered during 
any subsurface excavation works and appropriate procedures developed/implemented to 
minimise odour generation and/or exposure. 

e) The CEMP should also ensure that any disturbance of the site surface is managed appropriately 
(this includes scrapping of the surface and vehicle movements). For example, minimise dust 
generation, surface water/sediment runoff from the site, etc.). In the event that off-site disposal of 
soils is required, EPA guidelines with respect to off-site soil appropriate classification/disposal will 
need to be considered. 

Recommendations relevant to Planning Approval Conditions  

f) Approval Condition E115 - As noted in Section 1 of this report, it is recommended that further 
consideration be given to the definition of ‘disturbance’ in relation to the Early Works Program 
and subsequent Main Works contract.  

g) Approval Condition E117(i) - “whether the land is suitable (for the intended final land use) or 
can be made suitable through remediation.” As noted in Conclusion (1) of this report, any such 
suitability statement is likely to require additional assessment/information.  

Further, it is not practical to provide a suitability statement prior to the completion of the freeway 
construction works as there is the potential for further excavation and removal of soil as well as 
re-profiling the land and the construction of permanent hard stand surfaces.  

In order to make this assessment, detailed final design plans are required. It is also possible that 
further contamination may be caused at the site during the main works construction phase (e.g. 
fuel and oil spills) which may affect the contamination levels within the existing work areas. 

h) Approval Condition E121 and E122 – Provision of Audit Reports/Statements regarding the 
suitability of the site(s) for a future use. 
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Considering the staged and dynamic nature of planned construction activities, SPA recommends 
that further DSI’s are undertaken for all forthcoming stages with the final assessment of suitability 
made at the completion the final stage of the project and when full detailed design for the 
proposed golf course, Motorway Control Centres and other permanent infrastructure such as 
pathways, Golf Course Maintenance facilities (e.g. sheds/ material stockpile areas) are known. 

Our recommendation is that compliance with this condition is applied at the completion of the 
construction program (i.e. post demobilisation of construction equipment/structures) to ensure 
that surplus land is suitable for use by future occupants. 

  



 Detailed Site Investigation Report – Cammeray 
Golf Course (WP12) 

 
Revision No: 05 Document Number: SPA-JGA-REP-ENV-WP12-1-0007 Page 10 of 72 
 

PROTECTED 
This document is the property of Sydney Program Alliance and may not be copied, distributed or used without the express written consent of Sydney Program Alliance 

PROTECTED 

1 Introduction 
The Sydney Program Alliance (SPA) contamination team undertook an assessment of potential 
contamination with respect to the construction support site for Early Works Program of the Western 
Harbour Tunnel and Warringah Freeway Upgrade project. 

Key points for this assessment are noted below: 

 The investigation work described within this report was conducted in May 2021, prior to the 
commencement of any works on site related to the Early Works Program. 

 This assessment was limited to the proposed temporary construction support areas including 
utility works within these construction support areas (associated with the Early Works 
Program) within the larger Warringah Freeway Upgrade (WFU) project area (subject to the 
Main Works Program). Hence, was not inclusive of the larger WFU project area beyond the 
specific ‘sub areas’ nominated within this report.  

 The proposed extent of the six separate construction support areas is presented on Figure 1-1 
(north western portion of Cammeray Golf Course (CGC)) and Figure 1-2 (south western portion 
of Cammeray Golf Course (CGC)).   

 This assessment was designed to be an independent assessment of ‘known contamination’ (i.e. 
PAH contamination and asbestos) and potential contamination (heavy metals) identified in 
Appendix M of the Environmental Impact Statement, January 2020 (EIS).  

 The SPA assessment was not intended to be a comprehensive assessment of the larger WFU 
project area (inclusive of the specified investigation areas), for a broad range of potential 
contaminants and media, with the goal of providing a suitability statement (or similar) for any 
future land use. 

 Further, the conclusions of the SPA assessment are not intended to represent a ‘suitability’ 
assessment for the proposed use and occupation of the investigation areas during the Early 
Works Program. 

 The assessment incorporates a limited amount of data previously collected by SMEC (as 
specified in Section 4.2 of this report).  

This assessment was designed so that appropriate soil management measures could be adopted during 
the Early Works Program to manage identified and potential contamination associated with the Early 
Works Program only (also refer to Section 2 for background, assumptions, and limitations). 

The investigations undertaken by SPA at the site have been undertaken in general accordance with 
guidance endorsed under Section 105 of the Contaminated Land Management Act 1997 and other 
relevant guidelines and provided to DPIE to meet the requirements of the Early Program scope of works 
(refer to Section 2.1 below).  
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Figure 1-1: Proposed construction support site extent (north western portion of CGC) 

   

 

 

 

 

 

 

 

 

 

 

 

Figure 1-2: Proposed construction support site extent (south western portion of CGC) 
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2 Background 

This assessment report was prepared in relation to the Western Harbour Tunnel and Warringah Freeway 
Upgrade project. Key considerations relevant to the development of this report are noted below: 

 Environmental Impact Statement (EIS, January 2020) – Predominantly a ‘desktop’ assessment 
of potential contamination. The EIS attributed a ‘risk ranking’ to sub areas of the alignment.  

The evaluation criteria used to determine the ‘risk ranking’ as detailed in the EIS was based on 
the potential for contamination to be present and the likelihood of excavation occurring (with such 
areas where both of these events area likely to occur, given a medium to high risk ranking).  

Importantly, the ‘risk ranking’ in the EIS does not appear to be based on the likelihood of a human 
health or environmental risk. The “risk ranking” detailed in the EIS was used to identify 
construction limitations/constraints and management options within the project area with respect 
to contamination. 

Therefore, the inference that areas classified as medium/high risk also represent a medium/high 
risk to human health and the environment under a prescribed land use is potentially misleading. 

 The planning approval for the project Western Harbour Tunnel and Warringah Freeway Upgrade 
(SSI-8863) includes several conditions related to contamination (namely E115 to E124). 

With respect to these conditions the following comments are noted: 

1) Appraisal of ‘risk’ - Several conditions infer that high levels of contamination are 
present within the alignment that present a potential a risk to human health and that 
extensive assessment and potential remediation is required to assess and ameliorate 
the risk to human health. 

This interpretation of ‘risk’ does not appear to be aligned with the definition of ‘risk’ 
adopted by the EIS. 

Also, there does not appear to be provision of an intermediary step(s) where further 
site-specific assessment and consideration of likely human health risks to construction 
workers can be undertaken and that the outcomes of such an assessment could results 
in a revision to the classification of a ‘moderate/high risk rating’ to a lower risk ranking.  

2) Type/Timing of construction works - Condition 115(a) states “Prior to the 
commencement of any work that would result in the disturbance of moderate to high risk 
contaminated sites as identified in the documented listed in Condition A1, a Detailed Site 
Investigations must be undertaken”. 

 ‘‘Disturbance” is not defined in the condition (e.g. soil sampling, bulk 
excavations) and it is uncertain as to how this relates to the Stage 1A work.  

 Recommendation (f): the definition of ‘disturbance’ be clarified with Transport 
for NSW (TfNSW) and the Department of Planning, Industry and Environment 
(DPIE). 

 The exclusion of ‘low’ risk contaminated sites implies that a DSI is not required 
for ‘low risk’ contaminated sites. Therefore, further augmenting the need to 
clarify the definition of ‘risk’ and revision of the risk ranking (as discussed above). 

3) Scope/timing of contamination assessment - Condition E117(i) requires a Detailed 
Site Investigation report that conclude “whether the land is suitable (for the intended final 
land use) or can be made suitable through remediation.” 

Any such conclusion regarding ‘suitability’ would likely require conformation of the 
following: 

a) The proposed final land use(s).  



 Detailed Site Investigation Report – Cammeray 
Golf Course (WP12) 

 
Revision No: 05 Document Number: SPA-JGA-REP-ENV-WP12-1-0007 Page 13 of 72 
 

PROTECTED 
This document is the property of Sydney Program Alliance and may not be copied, distributed or used without the express written consent of Sydney Program Alliance 

PROTECTED 

b) Clear designation of the land area requiring a suitability statement. Typically, this 
would either be a Title boundary or a survey area. 

c) The final design/layout of the freeway (post construction). This would need to 
include areas proposed to be excavated/filled, final design levels and proposed 
finished paving materials. 

d) Soil contamination data representative of the soils where such future soils will 
be exposed to future occupants. With respect to this point we note that many 
areas of the proposed alignment will be excavated, reshaped and/or filled. With 
the final soil quality of these areas unknown at this time. 

e) Assessment of groundwater quality and potential groundwater future use(s). 

f) Assessment of soil vapour quality and the potential for soil vapour to affect any 
future structure built on-site (including basements). 

g) Evaluation of potential off-site sources of contamination and the potential for any 
off-site source of contamination to affect the potential on-site land uses. 

h) Where residual contamination remains on-site (post freeway construction), 
documentation and management of residual contamination.  

Given the above points, it is not practical to estimate the scope of work and time required 
to satisfy this Condition of approval. Further, the need to undertake a Statutory 
Contaminated Land audit to make a suitability statement remains a possibility. In the 
event that a Statutory audit was required to satisfy this condition, the time required to 
collect the required information and complete the audit is estimated to be 6-12 months. 

It should also be noted that any such ‘suitability statement’ with respect to the final land 
use made prior to the commencement of the Main Works contract would likely be 
negated by the construction work required to deliver the Main Works contract and a new 
suitability statement would need to be provided at the completion of the Main Works 
contract. 

Hence, any such ‘statement of suitability’ is most likely best made at the completion of 
the construction works. 

Recommendation (g) and (h): Our recommendation is that compliance with this 
condition is applied at the completion of the construction program (i.e. post 
demobilisation of construction equipment/structures) to ensure that surplus land is 
suitable for use by future occupants. 

2.1 Current stage of the construction program  

The Warringah Freeway Upgrade and Western Harbour Tunnel Project is divided into the following 
stages: 

 Stage 1A- Critical Utilities Installation, Relocation and Protection (CUT). 

 Stage 1B- Cammeray Golf Course Adjustment Works. 

 Stage 2A- Warringah Freeway Upgrade Early Works. 

 Stage 2B- Warringah Freeway Upgrade Main Works. 

 Stage 3- Western Harbour Tunnel Project. 
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The SPA scope, applicable to this DSI is Stage 1A CUT of the WFU with the Stage 2 Main Works to 
commence in 2022. The Stage 2 scope will inform the final design and layout of the Warringah Freeway 
and ancillary facilities. It is noted that each of the Stages are required to manage areas of moderate/high 
potential contamination in accordance with Conditions E115-E118 and accordingly will require each 
contractor to prepare Detailed Site Investigations (DSI’s) for their relevant scope of works. In line with the 
Stage 1A scope, SPA have prepared a DSI for CGC based on the temporary construction support areas 
and utility relocations and installations that triggered these works. 

Currently the EIS provides a reference design for the following final land uses associated with the CGC 
area which is associated with this DSI: 

 Freeway (Commercial/ Industrial) 

 Motorway Ancillary Facilities (Commercial/ Industrial) 

 Parklands (Recreational/Public Open Space) 

 Golf Course (Recreational/Public Open Space). 

As noted above, there are a number of construction activities to be undertaken onsite that will involve 
further excavation, construction of temporary works/ancillary facilities, access roads, haulage roads, 
oil/fuel storage facilities and maintenance operations. These activities and the CGC site will all be 
managed by other contractors after SPA completes the Stage 1A scope in 2022. These activities and the 
layout, disturbance footprint and final landform/use are all currently being determined by the Stage 2B 
contractor (CPB/Downer) and TfNSW. 

It is noted that SPA will hand these areas over to CPB/Downer in 2022 and the entire site will be developed 
as a construction support site (WFU8 & WHT10). Final land use will be determined for this broader area 
once the final design is determined for the areas discussed above. 

The current phase (Stage 1A) of the construction program is related to the ‘Early Works Program’ and 
includes various site establishment activities related to the preparation of the site for the Main Works 
contractor. These works are understood to include: 

 Establishment of temporary site construction facilities and equipment storage areas. These 
area(s) were to be used primarily for construction support activities (e.g. temporary site shed, 
vehicle parking, laydown areas for equipment/supplies, etc.). 

 Clearing surface vegetation. 

 Note that these areas were ‘sub-areas’ within the larger alignment corridor. 

 Oversite of assessment activities to support the future Main Works contractor. 

 Identification, management and relocation of underground services including: 

o Relocation of existing in-ground Ausgrid assets  

o Removal of existing disused in-ground Ausgrid assets 

o Relocation of existing in-ground Sydney Water assets 

o Relocation of existing in-ground communication provider assets. 

 Ancillary Facility establishment and operation (including) 

o Staff amenities 

o Off-street car parking  

o Laydown. 

 



 Detailed Site Investigation Report – Cammeray 
Golf Course (WP12) 

 
Revision No: 05 Document Number: SPA-JGA-REP-ENV-WP12-1-0007 Page 15 of 72 
 

PROTECTED 
This document is the property of Sydney Program Alliance and may not be copied, distributed or used without the express written consent of Sydney Program Alliance 

PROTECTED 

The above works are predominantly related to above ground construction works with disturbance of 
subsurface soils. Where subsurface soil removal is required (e.g. for soil sampling, utility installation), this 
work is covered by strict protocols to ensure any potentially contaminated soil is managed appropriately 
and risk to human health and the environment is negated.  

2.2 Acknowledgment of pre-existing contamination status 
of sites 

With respect to any known and/or potential contamination within the WFU project area, it should be 
acknowledged that any such contamination (as identified by the EIS) is likely to have been present for 
many years.  

Similarly, the current/previous site use is predominantly public open space and therefore access by the 
public to these areas has been relatively unrestricted. 

The history of contamination (identified by the EIS) and use appears to be incongruous with Conditions 
E117(i) and E118 to E122, unless it is concluded that these conditions are intended to apply to areas 
where: 

a) significant levels of contamination have recently been identified that present a human health risk 
to construction workers and/or future users of the site; and/or 

b) the exposure scenario applied to a site is changed by the proposed freeway construction (e.g. 
soil contamination that was buried becomes exposed at the surface by excavation). 

2.3 Key assumptions and limitations for this assessment 

With respect to the scope of this assessment, the following assumptions and limitations are relevant:  

i. Assessment of potential contaminants was limited to the potential contaminants of concern 
identified in the EIS relevant to this investigation area. 

ii. The SPA contamination team field assessment (and the SMEC field assessment) were 
conducted prior to the establishment/occupation of the site by the Early Works contractor. 
Therefore, the proposed ancillary support areas (i.e. the areas of investigation) were 
approximated from information provided by SPA. These areas were not located via survey. 

iii. Consideration of the potential impact to the health of construction workers was the primary focus 
of this assessment. 

iv. The investigation only targeted soils within the footprint of the proposed construction support site 
area associated with the Early Works Program. 

v. Soil data was the most relevant media for exposure by construction workers. Therefore, collection 
of near surface soils (i.e. up to 1m depth) soil data was the focus of the assessment. Other 
exposure pathways (e.g. contact/drinking groundwater, indoor vapour inhalation of soil vapour) 
were considered highly unlikely to occur given the proposed used of the site and the 
implementation of an environmental/soil management plan. The rationale for not targeting other 
media is provided below: 

o Should soil contamination be identified during the Stage 1A works that is materially 
different to that identified by this investigation, then assessment would be required as 
part the requirements of the CEMP. 

o Groundwater is not anticipated to be intersected (i.e. no contact with construction 
workers, no extraction to support construction) as part of the proposed works.  
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vi. The assessment of asbestos was primarily based on visual observation and laboratory analysis 
for asbestos presence/absence. Note that this investigation does not constitute full 
characterisation of the site for the potential presence of asbestos nor does the results of 
this investigation represent an ‘asbestos clearance’. 

vii. Where the magnitude and/or potential extent of contamination was unclear (following this 
assessment), the SPA contamination team have recommended conservative soil management 
measures as a precaution. 

viii. This assessment was not designed to provide in-situ classification of soils for off-site disposal. In 
the event that off-site disposal of soils is required, EPA guidelines with respect to off-site soil 
classification/disposal will need to be considered. 

ix. Ecological receptors were not relevant for the proposed occupation of the investigation areas for 
the purposes of construction activities (refer to information contained within Section 11.6). 
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3 Purpose/objective of this investigation 

Given the points raised in Sections 1 and 2, the purpose/objective of this investigation was to: 

 This evaluation was primarily framed by the scope of the Early Works Program (as described in 
Section 2.1 above) and the designated ‘sub-areas’ within the greater WFU project area.  

 Provide advice on the contamination status of the investigation area(s) and the need for further 
assessment/management in the context of the proposed Early Works Program and the protection 
of construction workers undertaking the Early Works Program (Stage 1A). 

 Comply with Western Harbour Tunnel and Warringah Freeway Upgrade (SSI-8863) conditions of 
approval. 

For the sake of clarity, the SPA assessment scope did not include the investigation of: 

 Any potential chemical contaminants or substance not specifically nominated for assessment by 
this report (including but not limited to chlorinated hydrocarbons, PFAS, fluoride, chlorobenzenes, 
phenols, dioxins/furans, phthalates, nutrients, PBDEs, phenols, 1,4-Dioxane, insecticides, micro 
plastics and potential acid sulphate soils). 

 Any area of the greater WFU project area (or greater golf course area), beyond the areas 
specifically nominated within this report. 

 Groundwater. 

 Soil vapour. 

 Off-site sources of contamination. 

 In-situ classification of soils for off-site disposal. 

SPA acknowledge that assessment of one (or more) of the above will be required as part of the 
future development stages and confirmation of the future suitability of the site (post construction), 
however, the SPA assessment was focused on the use of the investigation areas for Stage 1A. 

Key aspects used to frame this purpose/objective were: 

 A CEMP will be developed for all construction related activities (including the ancillary support 
areas) undertaken as part of the Early Works program. This plan will include soil management 
protocols and unexpected finds procedures. This CEMP will be communicated to all on-site staff 
during induction and tool box meetings. 

 The investigation area(s) were to be used for the activities described in Section 2.1 of the report. 

 Incidental excavation or soil movement (i.e. to install temporary services, level areas for vehicle 
access) maybe required, however, bulk soil excavation was not required. 

 Exposure scenario - Occupation/use of the site was to be consistent with a construction work site 
(e.g. 8 hours per day, 6 days per week). The duration of occupation for construction workers was 
likely to be less than 5 years. Note the duration of the Early Works Program is approximately 2 
years. 

 Commercial/industrial soil quality guidelines were the most relevant exposure scenario for the 
proposed site use (i.e. construction workers during the Early Works Program). However, we note 
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that the published reference guideline values are based on a much longer exposure period (i.e. 
30 years). Therefore, direct application of the published NEPC (2013) commercial/industrial 
guidelines to the proposed site exposure was conservative. 

 All workers occupying the site(s) will be inducted into the safety and environment procedures 
relevant to works involving contact with potentially contaminated soils. 

 No permanent occupiable structure would be built above or below ground within the investigation 
areas during the proposed use for construction support activities. 

 To facilitate the proposed use of the site most of the surface vegetation would be cleared (except 
for significant trees).   

 The general public will not have unrestricted access to the areas occupied for the Early Works 
Program for the duration of the construction program.  
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4 Summary of previous assessment work 

4.1 Environmental Impact Statement 

Appendix M of the EIS (2020) prepared for the Western Harbour Tunnel and Warringah Freeway Upgrade 
project detailed the following with respect to contamination at the proposed construction support site. 

Site Location 

relative to 

alignment 

Construction 

element and 

anticipated 

depth 

Potential 

contamination 

source 

Potential 

contamaination 

distribution 

Potential 

contaminants 

Risk ranking 

Unsealed 

areas next 

to 

Warringah 

Freeway – 

Ernest to 

Miller 

Street), 

Crows 

Nest  

Within 

footprint of 

surface 

works 

Warringah 

Freeway 

Upgrade 

surface work 

(surface) 

Deposition of 

particulate 

matter  

Surface 

(potentially 0-0.1 

m) 

Heavy metals 

(mainly lead), 

hydrocarbons 

(mainly PAH), 

asbestos 

High  

 Known contamination  

 Excavation activities within site 

footprint 

 Excavation activities within 

potential contamination 

distribution range (laterally and 

vertically)  

It is our  understanding that the statement of “Known contamination” for this area (from the EIS report) is 
based the ‘Western Harbour Tunnel and Beaches Link – Contamination Factual Report (CFR)’, (AECOM 
and Coffey, (AEC), 2018. The reported contamination was related to Polycyclic Aromatic Hydrocarbons 
(PAHs) (at two locations) and asbestos containing materials (at one location).  

With respect to the previous Coffey/AECOM report, please note the SPA Contamination team considered 
information relevant to ‘known contamination’ identified in the Coffey/AECOM report (i.e.  the likely 
presence of fill and that such fill was likely to contain ‘known contamination’ Polycyclic Aromatic 
Hydrocarbons (PAHs) (which includes Benzo(a)Pyrene (B(a)P)) and asbestos. Specifically, 

 The areas subject to our investigation were likely to contain fill including building demolition 
materials with the potential for asbestos containing materials also to be present. 

 Any fill present was likely to contain Polycyclic Aromatic Hydrocarbons (PAHs) (which includes 
Benzo(a)Pyrene (B(a)P)).  

 Given the likely nature of the fill deposition across the site, the distribution of PAH contamination 
(and asbestos) was likely to be heterogeneous and not equivalent to assessing a point source 
(i.e. ‘hot spot’ contamination).  

Therefore, the assessment of the nature and extent of PAH contamination and asbestos (within 
heterogenous fill) needed be developed and commensurate with a large data set that allowed statistical 
evaluation of contamination (i.e. in accordance with NEPM guidelines). 

The design of our sampling approach was to collect an independent data set to reduce reliance on historic 
data collected by third parties.  

Following review (by DPIE) of Revision 4 of this report (this is Revision 5), DPIE noted that one of 
Coffey/AECOM 2018 sample locations (B337_0.1-0.2) reported a Benzo(a)pyrene B(a)P TEQ 
concentration of (3.6 mg/kg). The SPA Contamination team noted that this reported B(a)P TEQ 
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concentration at B337 was consistent with the findings of our assessment (refer to Section 11) of this 
report and would not result in a material change to our conclusions/recommendations. 

4.2 SMEC 2020 

SMEC were commissioned by TfNSW to undertake a contamination investigation within and adjacent to 
the Warringah Freeway which also included areas to be occupied by the proposed construction support. 
The following summary should be read in conjunction with the SMEC (2020) report. 

The objective of the SMEC (2020) investigation was to collect and provide factual data to TfNSW for the 
purpose of informing prospective tenderers of the project of the contamination and geotechnical 
conditions along the proposed WFU alignment.  

Important notes with respect to the use of the SMEC report/data 

 The SMEC assessment was undertaken to assess the broader WFU alignment area and 
therefore the sample locations did not necessarily correlate with the proposed ‘sub-areas’ 
nominated for the Early Work Program. This is discussed further in Sections 6 and 7 of this report. 
Given the above, the discussion/conclusions of the SMEC (2020) report were not directly 
applicable to the SPA assessment. 

 Two of the SMEC investigation locations (WFU_BH081 and WFU_BH108) were located 
immediately adjacent to the western boundary of the south western construction support areas. 
These locations were representative of the general area being investigated for the Early Works 
Program and were therefore included in the data set.  

 The SMEC assessment included collection of samples from a depth greater than 1m, analysis for 
contaminants not identified by the EIS, and assessment of groundwater. This data was not 
aligned with the purpose and limitations of the SPA assessment (refer to Sections 1 to 4 of this 
report), did not indicate the presence of significant other contamination. 

 SPA contamination team only adopted soil data from the SMEC report where it met the following 
criteria: 

o Was collected from within one of the proposed investigation areas (i.e. Early Works area) 

o Was collected between 0 and 1.0m below ground surface (to align with the assessment 
strategy). However, where deeper samples of fill where available within the investigation 
areas, this data was also utilised. 

o The SMEC samples collected from the deeper fill (i.e. greater than 1.2m below ground 
surface (as noted in Section 7.5) was reviewed for inclusion in the overall data set. Given 
the consistency of the fill description and laboratory results with the SPA 
data/observations. The SMEC data was considered representative of deeper fill across 
the investigation area(s) and representative of soil/fill likely to be encountered where 
deeper excavations are required as part of the Early Works Program. 

o Was analysed for potential contaminants identified in Appendix M of the EIS (2020) (i.e. 
heavy metals, PAHs and asbestos). 

The following investigation works were undertaken by SMEC at the site:  

 Soil sampling from 13 investigation locations (WFU_BH074 to WFU_BH080, WFU_BH082, 
WFU_BH083, WFU_BH085, WFU_BH089, WFU_BH099 and WFU_BH100 within the proposed 
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construction footprint and two location immediately adjacent to the construction footprint 
(WFU_BH081 and WFU_ BH108).  

 All soil investigation were drilled to a maximum depth of 4.8 metres below ground level (mbgl) 
with WFU_BH079 drilled to 14.5 mbgl to facilitate the installation of a groundwater well. All 
locations were drilled to intersection with natural materials (maximum fill depth of 4.1 mbgl at 
location WFU_BH100).  

 Analysis of samples for heavy metals, PAHs and asbestos (consistent with the SPA assessment 
and contaminants identified by the EIS).   

 Analysis of samples for other chemical contaminants (Total Recoverable Hydrocarbons (TRH), 
Benzene, Toluene, Ethylbenzene, Xylenes (BTEX), pesticides, Polychlorinated Biphenyls (PCB)) 
was also conducted by SMEC. The SMEC analysis (for TRH, BTEX, pesticides and PCBs) did 
not indicate contamination that would present a risk to the proposed occupation and use of the 
site associated with the Early Works Program and therefore further evaluation of these 
contaminants was considered not to be warranted. For completeness, a summary table of this 
SMEC data is provided in Table 11-3. 

 Note the SMEC assessment included additional contaminant analysis not required by the EIS. 

 One groundwater well (WFU_BH079) was installed and sampled.  

No further discussion on groundwater quality is provided as groundwater is not anticipated to be 
intersected (i.e. no contact with construction workers, no extraction to support construction) as part of the 
proposed works (refer to the key exclusions detailed in Sections 1 to 4 of this report). 

Sample locations undertaken as part of the SMEC (2020) investigation are presented on Figure 4-1, 
Figure 4-2 and Figure 4-3. 
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Figure 4-1: SMEC (2020) investigation locations - CGC (figure sourced from the SMEC, 2020) 

 

Figure 4-2: SMEC (2020) investigation locations - CGC (figure sourced from the SMEC, 2020) 
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Figure 4-3: SMEC (2020) investigation locations - CGC (figure sourced from the SMEC, 2020) 
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5 Description of the Investigation Area(s) 

The investigation area(s) consists of six separate construction support areas (as defined by SPA) within 
the southern western and north western portions of the Cammeray Golf Course adjacent to the Warringah 
Freeway and Ernest Street, Cammeray NSW. The proposed construction support site areas comprise 
two main portions of land directly adjacent to the Warringah Freeway and four smaller, disconnected 
areas which will be temporarily used during installation of services. 

At the time of undertaking this assessment, the majority of the proposed construction support site areas 
comprised grass surfaces and scattered trees (tees, fairways, greens, landscaping) associated with the 
golf course.  

A maintenance area (buildings, parking, storage, wash bays) was present to the north of the main south 
western construction support area. Some drums, general wastes (e.g. wood, pipework, building materials) 
and vegetation wastes are present within and adjoining the maintenance area. Note: the maintenance 
area was not located within the proposed ancillary support area (for the Early Works program) that was 
the subject of this assessment. 

A skate park was present within the eastern portion of the main south western construction support area.  

The proposed construction support sites (as detailed in Section 1) were bound by residential areas to the 
north, the golf course and tennis courts to the east, Ernest Street to the south and the Warringah Freeway 
to the west. 

The general topography across the proposed construction support site areas is gently undulating and 
slopes generally down from the northern and southern boundaries of the golf course towards a low 
topographical point within the north eastern portion of the golf course.  

The combined ‘site investigation area’ is approximately 14,000 m2.  
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6 Data review and specific scope of field work 

As noted in the previous sections of this report, not all of the SMEC data was relevant to the sub area(s) 
of the Early Works Program. The SPA contamination team reviewed the SMEC (2020) investigation to 
assess potential data gaps and developed a scope of work to effectively ‘fill the gaps’ in order to bring the 
data set to a minimum standard to allow evaluation of the extent and nature of heavy metal, PAH 
contamination and asbestos. 

The SPA scope of work was focused on ‘known contamination’ (PAHs and asbestos) and potential 
contamination (heavy metals) identified by the EIS. 

Based on this review, the investigation strategy adopted to supplement the SMEC (2020) data are detailed 
in Table 6-1. 

Table 6-1: Information review and proposed investigation strategy   

Aspect Reference SMEC (2020) investigation Additional assessment 

undertaken (by SPA) to 

supplement the SMEC data 

Number and 

location of 

soil borehole 

locations (1) 

NSW EPA (1995) 

Sampling Design 

Guidelines recommends a 

minimum of 24 grid-based 

locations for the site size 

(approximate construction 

footprint of 14,000 m2). 

13 locations within and two locations directly 

adjacent to the construction footprint.  

15 additional locations. 

Total number of sample locations 
= 30 (including SMEC locations). 

 

Sample depth The EIS refers to ‘surface 

deposition’ as the likely 

source of contamination. 

 

All soil investigation (with the exception of one 

location) were drilled to intersection with natural 

materials. The maximum fill depth encountered 

was 4.1 mbgl.  

One borehole was drilled to a depth of 14.5 mbgl 

to facilitate the installation of a groundwater well. 

The depth of the SMEC (2020) investigation 

extended to intersection with the underlying 

natural materials (extending beyond the potential 

contamination distribution as detailed in the EIS 

and likely to extend beyond contamination at 

depth potentially associated with fill materials). 

Collection of near surface soils (to 

approximately 1 m depth). This is 

inclusive of surface soils. 

In accordance with Section 4 of 
this report, the depth of 
assessment was based on the 
likelihood of contact by site 
occupants during the early works 
program. 

Utilisation of existing SMEC data 
representing fill and natural has 
been used for materials at depth  

 

 

Sample 

analysis (2) 

Appendix M EIS (2020) 

identified the potential 

contaminants of concern 

for the site including heavy 

metals (mainly lead), 

hydrocarbons (i.e PAHs), 

asbestos 

Heavy metals, Total Recoverable Hydrocarbons 

(TRH), Benzene, Toluene, Ethylbenzene, 

Xylenes (BTEX), PAH, pesticides, 

Polychlorinated Biphenyls (PCB), asbestos.   

Note the SMEC assessment included additional 

contaminant analysis not required by the EIS. 

The analytical schedule included 

the potential contaminants of 

concern as identified in the EIS 

including heavy metals (including 

lead), PAH and asbestos. 

For completeness, data analysis 

by SPA also included relevant 

SMEC data. 
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Aspect Reference SMEC (2020) investigation Additional assessment 

undertaken (by SPA) to 

supplement the SMEC data 

Frequency of 

sample 

analysis 

Not applicable Two samples were analysed per borehole Two samples analysed per 

borehole. 

 

Notes: 

(1) - Since the investigation areas were physically separated it was necessary to distribute the proposed 
sample locations across the investigation areas. The sample pattern also had to be adjusted to account 
for the ongoing use of the site as a golf course (i.e. drilling or excavation into a golf green/fairway would 
have damaged the green/fairway for use and health and safety considerations associated with SPA staff 
being struck by golf balls) and/or several large trees. However, a greater sampling frequency than the 
minimum required was undertaken to compensate for this issue. For example, AS4482.1 recommends 
24 sample locations, sampling was undertaken at 30 locations (i.e. 25% more than recommended). 
Further 68 samples were analysed for metals and PAHs (almost three times more than the minimum 
recommended). 

It is also noted that the EPA sampling design guideline is based on AS4482.1 and the 95% confidence of 
detecting a hypothetical circular ‘hotspot’ of contamination from a point source of contamination. 
Systematic (grid based) sampling is recommended for site validation; however, alternate sampling 
patterns are acceptable for non-validation assessment. 

Given the site restrictions (noted above) and the heterogeneous nature of fill within the investigation areas 
(i.e. non-point source contamination), the sampling strategy undertaken was aligned with the purpose and 
limitations of this assessment (refer to Sections 1 to 4 of this report) and a judgmental sampling pattern 
was adopted (as allowed within AS4482.1). 

(2) – Sample analysis conducted by SPA contamination team (Jacobs) was based on the potential 
contaminants identified in Appendix M of the EIS (i.e. heavy metals, PAHs and asbestos). We note that 
a broader analysis suite was undertaken by SMEC (including TRH, BTEX, pesticides and PCB).  

The SMEC analysis (for TRH, BTEX, pesticides and PCBs) did not indicate contamination that would 
present a risk to the proposed occupation and use of the site associated with the Early Works Program 
and therefore further evaluation of these contaminants was considered not to be warranted. 

However, note that any future assessment of the site for post construction ‘suitability’ will need to consider 
a broad range of potential contaminants. 
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7 Site investigation 

The following information details the fieldworks undertaken during the SPA investigation.  

With respect to the purpose and limitations of this assessment, refer to Sections 1 to 4 of this report. 

7.1 General overview 

The fieldwork for the investigation was undertaken over three days between 28 April and 12 May 2021. 
The investigation was undertaken by a contaminated site consultant who was responsible for undertaking 
the work, site observations, excavation logging and sample collection. 

7.2 Potential sources of contamination 

Response to Condition 117(a) – Primary sources of contamination  

Imported Fill - Previous studies of the CGC identified that the general area had been filled with imported 
materials. The imported fill was likely to be heterogenous and contained building debris. Contaminants 
likely to be present included heavy metals, PAHs and asbestos. 

Sampling and analysis of surface soils was undertaken to address potential contamination type (heavy 
metals, PAH and asbestos) and distribution (surface deposition) detailed in the EIS for the CGC 
construction support site. 

Other potential sources of contamination were not identified (e.g. underground fuel tanks or historic 
manufacturing practices that could have resulted in point sources of contamination) within the 
investigation areas.  

7.3 Physical and chemical properties of contamination 

Response to Condition 117(b) - contaminant dispersal in air, hazardous ground gases, surface 
water, groundwater, soil vapour, separate phase contaminants, sediments, infrastructure (e.g. 
concrete), biota, soil and dust; 

Response to Condition 117(c) - contaminant characterisation and behaviour (volatility, 
leachability, speciation, degradation products and physical and chemical conditions on-site which 
may affect how contaminants behave); 

Potential 
Contaminant 

Comments  

PAHs 
(including 
(B(a)P TEQ) 

PAHs are commonly associated with gasworks waste and asphalt. The PAH group 
(of approximately 16 different PAHs) are generally classed as semi-volatile, however, 
B(a)P TEQ is non-volatile. 

Therefore, PAHs (and specifically (B(a)P TEQ)) is unlikely to partition into the soil 
vapour phase and impact ground gases or disperse into the air. 

PAHs (including (B(a)P TEQ)) also has a low solubility.  
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Potential 
Contaminant 

Comments  

Therefore, PAHs (and specifically (B(a)P TEQ)) is unlikely to leach when contacted 
with water under normal pH conditions. 

PAHs (including (B(a)P TEQ)) are not expected to have a detrimental effect on 
concrete (note that asphalt (contains high concentrations of PAHs) is commonly 
install adjacent to concrete structures).  

PAHs (including (B(a)P TEQ)) is stable when subject to the environment and not 
considered to be biodegradable.  

Site behaviour - Note that any soil contamination within the investigation area(s) and 
beyond, is likely to have been present for many years and is likely associated with 
the originally filling/levelling of the site. Therefore, any impact to the environment from 
this contamination would similarly have been occurring for many years. 

Left undisturbed this contamination is expected to have negligible impact on the 
proposed temporary construction use of the site as part of the Early Works program. 
However, where excavation of subsurface soils is required, any excavated material 
should be managed appropriately to minimise exposure to humans and the 
environment. 

Heavy metals Heavy metals are commonly associated with imported fill. Note the EIS also identified 
the potential for lead deposition from the adjacent freeway. 

Heavy metals are non-volatile. 

Therefore, heavy metals are unlikely to partition into the soil vapour phase and impact 
ground gases or disperse into the air. However, note concentrations of metals in soil 
would likely need to be greater than background concentrations for a measurable 
impact to water to be observed. 

Heavy metals are not expected to have a detrimental effect on concrete.  

Site behaviour - Note that any soil contamination within the investigation area(s) and 
beyond, is likely to have been present for many years and is likely associated with 
the originally filling/levelling of the site. Therefore, any impact to the environment from 
this contamination would similarly have been occurring for many years. 

Left undisturbed this contamination is expected to have negligible impact on the 
proposed temporary construction use of the site as part of the Early Works program. 
However, where excavation of subsurface soils is required, any excavated material 
should be managed appropriately to minimise exposure to humans and the 
environment. 

Asbestos Asbestos is commonly associated with imported fill containing building debris (as 
noted on site and the previous identification of a single piece of asbestos containing 
materials.  

Asbestos is non-volatile and non-leachable. 
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Potential 
Contaminant 

Comments  

Therefore, asbestos would not partition into the soil vapour phase and impact ground 
gases or disperse into groundwater. 

However, if disturbed asbestos containing materials may lose integrity (i.e. break up) 
releasing asbestos fibres to the air.  

Asbestos is not expected to have a detrimental effect on concrete.  

Site behaviour - Note that any asbestos within the investigation area(s) and beyond, 
is likely to have been present for many years and is likely associated with the 
originally filling/levelling of the site. Therefore, any impact to the environment from 
this contamination would similarly have been occurring for many years. 

Left undisturbed asbestos is expected to have negligible impact on the proposed 
temporary construction use of the site as part of the Early Works Program. However, 
where excavation of subsurface soils is required, any excavated material should be 
managed appropriately to minimise exposure to humans and the environment. 

7.4 Soil investigation 

Fifteen locations (BH06, BH07, BH08, BH09, BH10, BH11, BH12, BH13, BH14, BH15, BH16, BH17, 
BH18, BH19 and BH20) were excavated using decontaminated hand tools (hand auger and crowbar) to 
1.0 mbgl (or refusal).  

The approximate investigation locations undertaken by SMEC (2020) and SPA (2021) are presented on 
Figure 7-1.   

It is noted that current design for some utilities within the Golf Course (sewer north and south) have 
changed since the original investigations were undertaken in Rev 1 of this report). 

Where proposed ground disturbance is outside these investigation areas, SPA will be required to 
undertake further sampling to adjust these investigation areas and update the Conceptual Site Model and 
DSI accordingly. 
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7.5 Depth intervals of sampling 

SPA collected soil samples from the investigation areas at the surface (0.0 – 0.1 mbgl) and at depths of 
0.25 mbgl, 0.5 mbgl, and 1.0 mbgl or at discreet sampling depths where potential contamination was 
observed. 

Note that SMEC had collected deeper soil samples at eight locations (BH078 (2.0-2.1m and 3.0-3.1m), 
BH080 (2.0-2.1), BH082 (1.2-1.4), BH089 (2.0-2.1), BH099 (2.0-2.1) BH100 (3.65-3.85) and BH108 (2.8-
2.9)). 

7.6 Method of sample collection 

All soil samples were collected as grab samples from below the surface of the grass and from a 
decontaminated hand auger at depth. Samples were transferred to sample containers by the field staff by 
hand using disposable nitrile gloves. New nitrile gloves were used for the collection of each sample. 

Care was taken to ensure that representative samples were obtained from the depth required and that 
the integrity was maintained, which is particularly important when dealing with potentially volatile 
components. As the contaminants of concern (heavy metals, PAH and asbestos) tested for in the samples 
collected by SPA are not volatile, no PID screening was undertaken by SPA. 

SPA acknowledge that the sample collection method (hand auger) had the potential to lose entrainment 
of asbestos fragments during sampling and for this effect the identification of asbestos fragments. An 
alternate sampling method (test pits) was considered. This would have resulted in significant disturbance 
of the subsurface soils in order to provide a higher degree of confidence of the presence/absence of 
asbestos, however, even this intensive level of assessment would not guarantee all potential asbestos 
containing materials would be identified and located. Specific site restrictions (i.e. damage to operational 
golf course areas) would not have allowed for test pits to have been excavated. 

Given that the purpose of the SPA assessment aligned with the Stage 1A of the construction program 
and that a CEMP (with unexpected finds procedure) was to be implemented, further assessment to 
provide an asbestos clearance certificate (or equivalent level of assessment), was not warranted. 

SPA was satisfied that the level of asbestos assessment conducted was fit for purpose and aligned with 
the objectives stated within this report. 

7.7 Sample containers, method of sample storage and 
handling 

All soil samples were placed in jars provided by the primary laboratory Envirolab Services (Envirolab). 
The jars were completely filled with soil, labelled with the date, unique sampling point identification and 
sampler information. 

The soil jars, once filled with sample and sealed, were immediately placed in an esky / cool box in which 
ice had been added. At the end of the sampling program the samples in the esky / cool box were 
transported to the primary laboratory. Custody seals were placed on the esky / cool box for delivery to the 
laboratory.  

An inter-laboratory duplicate was sent to the secondary laboratory Eurofins Scientific (Eurofins). 
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7.8 Decontamination procedures 

The hand auger and crowbar were decontaminated between sample locations by washing with a solution 
of phosphate free, PFAS free, laboratory grade detergent (Liquinox) and potable water and rinsed with 
potable water. 

7.9 Sample logging 

Field staff completed soil logs for the excavation locations. The logs recorded the following data: 

 Sample number and depth. 

 Soil classification, colour, consistency or density, moisture content and obvious indications of 
contamination. 

 Depth of excavation. 

 Excavation refusal. 

 Method of excavation. 

7.10 Laboratory analysis  

Soil samples were selected for laboratory analysis based the potential contaminants for the site as 
detailed in the EIS Appendix M (2020). A summary of the laboratory testing undertaken is detailed in 
Table 7-1. 

Table 7-1: Laboratory testing  

Laboratory Test Quantity 

Heavy metals (As, Cd, Cr, Cu, Pb, Ni, Hg, Zn), 30 primary and 4 QAQC 

Hydrocarbon compounds (PAH) 30 primary and 4 QAQC 

Asbestos (presence/absence) 15 primary  

7.11 Analytical parameters and methods 

Envirolab and Eurofins were engaged as the primary and secondary laboratories, respectively. All 
laboratories are National Association of Testing Authorities (NATA) accredited for the testing undertaken.  

Where appropriate, the soil samples were analysed in accordance with NEPC National Environment 
Protection (Assessment of Site Contamination) Measure 1999, as amended 2013 (NEPC, 2013) 
guidelines using methods based on US Environment Protection Agency (US EPA) and American Public 
Health Association (APHA) approved analytical methods. 

Laboratory certificates from Envirolab indicate that asbestos testing was undertaken by analysing a sub-
sample from jars. The Envirolab reports state “we cannot guarantee that this sub-sample is indicative of 
the entire sample.”  

SPA note this qualification by the laboratory. However, SPA was satisfied that this qualification did not 
conflict with the qualitative asbestos assessment undertaken by SPA (as noted in Section 2.3 (vii)) of this 
report. 
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7.12 Conceptual Site Model 

It is noted that current design for some utilities within the Golf Course (sewer north and south) have 
changed since the original investigations were undertaken in Rev 1 of this report. 

Where proposed ground disturbance is outside these investigation areas, SPA will be required to 
undertake further sampling to adjust these investigation areas and update the Conceptual Site Model and 
DSI accordingly. 

Response to Condition 117(g) – the review and update of the conceptual site model from the preliminary 
and detailed site investigations. 

A conceptual site model involves consideration of contamination sources, pathways and receptors. 

Sources of contamination –  

 Previous investigations identified widespread historic fill (of unknown origin) present (or likely to 
be present across the greater golf course area (and potentially beyond). This fill is known to 
contain building debris and therefore potentially contain PAHs, heavy metals and asbestos 
containing materials. The EIS also identified the potential for lead, PAH and asbestos deposition 
from the adjacent freeway. 

 The SPA assessment confirmed the presence of fill at all investigation areas and did not identify 
any other potential point sources of contamination within the investigation areas. 

Pathways –  

Any PAHs, heavy metals and asbestos containing materials within the fill was likely to have been present 
for many years (i.e. site the area was originally filled). The investigation areas are unsealed or uncovered 
meaning that the underlying contamination has been exposed to environmental conditions for a long 
period of time. Therefore, contaminant migration/exposure pathways have been present/active for the 
same period of time. 

As discussed in Section 7.3, SPA evaluated the physical/chemical properties of the identified 
contamination related to contaminant migration pathways. The general properties of the contamination 
present are no to low solubility or volatility. Therefore, these contaminants are expected to be relatively 
stable in the environment (i.e. if they were soluble/volatile and exposed to the open environment (as soils 
at the site have been) then they would have already dissociated from the soil matrix. 

Left in-situ, the exposure pathways would not change from the pre-existing pathways present for many 
years. 

In the event that subsurface soils are excavated during the Early Works program the additional exposure 
pathways would need to be considered to ensure contaminated soil was managed appropriately. SPA 
considered these pathways (e.g. dermal contact, dust ingestion/inhalation, water runoff) within the soil 
management procedures of the CEMP.  

Receptors –  

The fill within the investigation area (and greater golf couse) has been subject to unrestricted access for 
many years. Exposed receptors where/are likely to include: 

 The general public (i.e. any one playing golf or attending the site for any other reason). 

 Employees of the Cammeray Golf (especially those involved in ‘ground keeping’ and any 
subsurface digging/excavation). 
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 Any subcontractors undertaking works at the site (especially those in contact with soil). 

 Any other workers undertaking subsurface works (e.g. utility providers). 

 Conversely all works undertaken by SPA will be controlled under the CEMP. The CEMP provides: 

 Establishment of work areas that exclude access by the general public and any unauthorised 
people. 

 A system for the management of any excavated soil. 

 Identification and notification of unexpected finds.  

 Use of PPE by site workers. 

Implementation of the CEMP will eliminate and/or control the exposure to receptors and is likely to be a 
significantly higher level of management than previously applied to any works at the Cammeray Golf 
Course.  

Conclusion  

SPA considered this ‘conceptual site understating’ sufficient for the development of site management 
measures related to the Early Works program (as detailed in the CEMP). 
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8 Quality control plan 

Field and laboratory QA/QC requirements compliant with NEPC (2013) requirements (where applicable) 
were undertaken as part of the fieldwork program as outlined below. 

8.1 Field QA/QC program 

8.1.1 Environmental samples 

Environmental samples or field samples were the representative soil samples collected for analysis to 
determine aspects of their chemical composition. 

8.1.2 Blind replicate sample 

A blind replicate sample was provided by the collection of two environmental samples from the same 
location. These samples were preserved, stored, transported, prepared and analysed in an identical 
manner. As a minimum, the results of analyses on the blind replicate sample pairs were assessed by 
calculating the Relative Percentage Differences (RPDs) between the results. The RPD was calculated as 
the difference between the results divided by their mean value and expressed as a percentage. If the 
RPD exceeded the value adopted for any analytes, additional investigation would be required, or 
justification provided for not conducting additional investigation. 

Blind replicate samples should be collected at a rate of one duplicate for every 20 environmental samples 
in accordance with AS 4482.1-2005 Guide to the sampling and investigation of potentially contaminated 
soil. Part 1: Non-volatile and semi-volatile compounds (AS 4482.1-2005). 

8.1.3 Blind triplicate sample 

A blind triplicate sample was provided by the collection of two environmental samples from the same 
location. These samples were preserved, stored, transported, prepared and analysed in an identical 
manner. One of the samples was transported to a secondary laboratory for analysis. As a minimum, the 
results of analyses on the blind triplicate sample pairs were assessed by calculating the Relative 
Percentage Differences (RPDs) between the results. The RPD was calculated as the difference between 
the results divided by their mean value and expressed as a percentage. If the RPD exceeded the value 
adopted for any analytes, additional investigation would be required, or justification provided for not 
conducting additional investigation. 

Blind triplicate samples should be collected at a rate of one duplicate for every 20 environmental samples 
in accordance with AS 4482.1-2005. 

8.2 Laboratory QA/QC programme 

The reliability of test results from the analytical laboratories was monitored according to the QA/QC 
procedures used by the NATA accredited laboratory. The QA/QC program employed by Envirolab (the 
primary laboratory) and Eurofins (the secondary laboratory) specified holding times, extraction dates, 
method descriptions, CoC requirements, analysis, laboratory levels of reporting (LORs) and acceptance 
criteria for the results.  Laboratory QA/QC requirements undertaken by Envirolab and Eurofins are based 
on NEPC (2013) requirements and are outlined below. 

8.2.1 Laboratory duplicate samples 

Laboratory duplicates provided data on analytical precision for each batch of samples.  
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Laboratory duplicates were performed at a rate of one duplicate for batches of 8-10 samples with an 
additional duplicate for each subsequent ten samples. 

8.2.2 Laboratory control samples 

Laboratory control samples consisted of a clean matrix (de-ionised water or clean sand) spiked with a 
known concentration of the analyte being measured. These samples monitored method recovery in clean 
samples and were used (where required) to evaluate matrix interference by comparison with matrix 
spikes.  

8.2.3 Surrogates 

For organic analyses, a surrogate was added at the extraction stage in order to verify method 
effectiveness. The surrogate was then analysed with the batch of samples and percentage recovery 
calculated. 

8.2.4 Matrix spike 

Matrix spikes consisted of samples spiked with a known concentration of the analyte being measured, in 
order to identify properties of the matrix that may hinder method effectiveness. Samples were spiked with 
concentrations equivalent to 5 to 10 times the LOR and percentage recovery calculated. 

8.2.5 Method blanks 

Method blanks (de-ionised water or clean sand) were carried through all stages of sample preparation 
and analysis at a rate of approximately 10%. Analyte concentrations in blanks should be less than the 
stated LOR. Reagent blanks were run if the method blank exceeded the LOR. The purpose of method 
blanks was to detect laboratory contamination. 

8.3 Data acceptance criteria 

The QA/QC was assessed against the Data Acceptance Criteria (DAC) provided in Table 8-1. 

Table 8-1: QA/QC compliance assessment  

QA/QC element DQI Objectives Acceptance criteria 

Field QA 

Standard 

procedures 

Precision 

Accuracy 

Representativeness 

Completeness 

All sampling undertaken by suitably qualified and 

experienced personnel. 

Adherence to the relevant work instructions 

including record keeping. 

No deviation from standard 

procedure 

All appropriate field records kept 

and maintained 

Sample collection, 

preservation, 

handling and 

analysis* 

Accurate 

Representativeness 

Analysis within holding times. 

Samples collected into appropriate containers for 

the analysis with suitable preservation upon 

collection. 

Samples received at the laboratory in good 

condition and appropriately chilled. 

Use of laboratory supplied sample 

containers including glass jars with 

Teflon lined lids for general 

contaminants. 

Preservation and storage of 

samples chilled in ice chests and 

transported to laboratories under 

chain of custody documentation. 

Attempt to appropriately chill 

samples (<5°C), with ice. Samples 
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QA/QC element DQI Objectives Acceptance criteria 

remain not waterlogged and in 

separate bags to ice. 

Samples extracted and analysed 

within holding times relevant for the 

sample matrix. 

Use of NATA accredited 

laboratories for the analysis 

undertaken. 

Decontamination 

 

Accuracy 

Representativeness 

Precision 

Comparability 

Prevention of cross-contamination between 

sampling locations. 

Decontamination using triple wash 

system for all reusable equipment 

 

Calibration Precision 

Representativeness 

Calibration of field measuring equipment as 

specified by the manufacturer and retaining of 

calibration records. 

Daily check of equipment against 

known standards 

Calibration of equipment if 

observed to be outside of 

acceptable range from standard 

Calibration of field measuring 

equipment at the rate specified by 

the manufacturer 

Calibration records for each event 

Data handling Comparability 

Completeness 

Appropriate labelling of sampling containers 

Central database of correct field and laboratory 

data. 

Labelling of sample containers to 

include a unique sample 

identification number, date of 

collection, samplers’ initials and 

project number. 

Field data and laboratory reports 

undergo review. 

Field QC 

Blind 

replicate/triplicate 

samples 

Precision 

Comparability 

To ensure the primary data is reliable and fit for 

purpose. 

The assessment of blind duplicate and split 

replicate samples is undertaken by calculating 

the Relative Percent Difference (RPD) of the 

replicate or split concentration compared with 

the original sample concentration.  The RPD is 

defined as: 

                        | X1 – X2 | 

RPD = 100 x   

           Average 

Where: X1 and X2 are the concentration of the 

original and blind or split samples. 

Analysed for the same chemicals 

as the primary sample. 

Typical RPDs are noted in AS 

4482.1-2005 as between 30 – 50%. 

RPDs exceeding the acceptable 

range may be considered 

acceptable for heterogeneous 

material or where: 

 No Limit (When the average 

concentration is < 10 times 

the LOR)  

 0 – 50% RPD (When the 

average concentration is 10 

to 20 times the LOR) 

Laboratory QA/QC 

Laboratory 

duplicates 

Precision To ensure precision of the analysis method and 

replicability of analysis due to potential sample 

heterogeneity. 

As per laboratory QC report 
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QA/QC element DQI Objectives Acceptance criteria 

Assessment as per blind replicates and split 

samples 

Matrix spike 

recoveries 

 

Laboratory Control 

Samples 

 

Surrogates 

Accuracy To assess the effect of the matrix, laboratory 

control samples and surrogates on the accuracy 

of the analytical method used. 

Assessment is undertaken by determining the 

percent recovery of the known spike or addition 

to the sample. 

                       C - A  

% Recovery = 100 x   

                         B 

Where: A = Concentration of analyte determined 

in the original sample; B = Added Concentration; 

C = Calculated Concentration. 

As per laboratory QC report 

 

Method blanks Accuracy To assess potential bias introduced by the 

laboratory analytical method for a relevant 

analyte. A method blank assesses the 

component of the analytical result introduced 

from laboratory equipment. 

Each blank is analysed as per the original 

samples. 

Analytical result < LOR 

8.4 Adequacy of the assessment and uncertainty 

Response to Condition 117(f) – the adequacy and completeness of all information available for 
use in the assessment of risk and for making decisions on management requirements, including 
an assessment of uncertainty; 

Clarification  

This report should be read with consideration of the ‘Important note about your report” (provided above) 
and the scope and limitations of this assessment provided thought this report and specifically in Section 
1 to 4.  

All reports and conclusions that deal with sub-surface conditions are based on interpretation and 
judgement and as a result have uncertainty attached to them. You should be aware that this report 
contains interpretations and conclusions which are uncertain, due to the nature of the investigations. No 
study can investigate every risk, and even a rigorous assessment and/or sampling programme may not 
detect all problem areas within a site. 

Scope of Work  

As noted in Section 3 of this report the purpose/objective of this assessment was to: 

 Provide advice on the contamination status of the area(s) and the need for further 
assessment/management in the context of the proposed Early Works Program and the protection 
of construction workers undertaking the Early Works Program. 

 Evaluate compliance with Western Harbour Tunnel and Warringah Freeway Upgrade (SSI-8863) 
conditions of approval. 
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 This initial DSI is only for the early works, in the next project stages there is likely to be a range 
of construction activities that will involve bulk excavation of material, removal off site of 
contaminated soil material, reforming the land, construction of paved surfaces, basements and 
placement of clean spoil on the site. This work is expected to significantly reform the soil profile 
and therefore change potential exposure scenarios. This work is beyond the control of SPA and 
not able to be assessed. 

Assessment of uncertainty  

SPA have acknowledged the inherent uncertainty of the assessment program undertaken and have 
considered this uncertainty with respect to the interpretation of the data, conclusions, recommendations 
and implementation of the CEMP. The assessment of certainty is provided below. 

Aspect Completeness/uncertainty 

Extent and magnitude of 
PAH (including B(a)P 
TEQ) and heavy metal 
contamination in soil 

Fill with a similar visual/aesthetic appearance was identified at all sample locations (including deeper 
soil samples), except for one location BH15 (discussed below). 

The observation of fill was consistent with the historic deposition of fill across the site and the 
broader golf course area. 

Such fill will often demonstrate heterogeneous distribution of contaminants, however, the sample 
results reported relatively consistent results (for fill) except for BH15. 

The evaluation of the laboratory data (discussed below) combined with field observations gave SPA 
a satisfactory level of understanding of PAH and metal contamination likely to be encountered with 
the investigation areas. 

B(a)P (TEQ) 
contamination reported at 
location BH15_D_CGC 

The B(a)P (TEQ) contamination reported was unique to this sample location. Field observations of 
an ‘asphalt layer’ indicated a variation to the fill composition. 

This result confirmed the SPA hypothesis that fill within the investigation areas (and across the 
greater area of the golf course) was likely to have heterogeneous inclusions. 

Further, identification of other similar heterogeneous inclusions would likely require extensive 
excavation/assessment of the investigation areas. However, even if extensive excavation was 
conducted SPA could not guarantee the identification of all similar heterogeneous inclusions. 

To address this uncertainty, SPA made special recommendations with respect to the contamination 
identified at BH15 and general recommendations applicable to all other investigation areas. 

Asbestos Asbestos (visual or verified) was not identified by the SAP assessment. However, SPA acknowledge 
that a single asbestos fragment had previously identified been identified on the Cammeray Golf 
Course. 

SPA acknowledge that the sample collection method (hand auger) had the potential to lose 
entrainment of asbestos fragments during sampling and for this effect the identification of asbestos 
fragments. An alternate sampling method (test pits) was considered. This would have resulted in 
significant disturbance of the subsurface soils in order to provide a higher degree of confidence of 
the presence/absence of asbestos, however, even this intensive level of assessment would not 
guarantee all potential asbestos containing materials would be identified and located. Specific site 
restrictions (i.e. damage to operational golf course areas) would not have allowed for test pits to have 
been excavated. 

Given that the purpose of the SPA assessment aligned with the Stage 1A of the construction 
program and that a CEMP (with unexpected finds procedure) was to be implemented, further 
assessment to provide an asbestos clearance and certificate (or equivalent level of assessment), 
was not warranted. 
 
SPA was satisfied that the level of asbestos assessment conducted was fit for purpose and aligned 
with the objectives stated within this report. 
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Aspect Completeness/uncertainty 

As noted above fill within the investigation areas likely to demonstrate heterogeneous distribution of 
contaminants (including asbestos). To address this uncertainty, SPA made conclusions with respect 
to the potential to encounter asbestos during any excavation works and recommendations aligned 
with this conclusion. 

Other contaminants Any potential chemical contaminants or substance not specifically nominated for assessment by this 
report (including but not limited to chlorinated hydrocarbons, PFAS, fluoride, chlorobenzenes, 
phenols, dioxins/furans, phthalates, nutrients, PBDEs, phenols, 1,4-Dioxane, insecticides, micro 
plastics and potential acid sulphate soils). 

Fill was assessed for the contaminants most likely to be present within fill and as identified by the 
previous SMEC assessment. The presence of these other contaminants are unlikely to be present at 
concentrations that would impact on the Stage 1A works (i.e. temporary occupation and use of the 
site as a construction work area). To address this uncertainty (albeit low), recommendations have 
been provided to assess oil for off-site disposal in accordance the EPA guidelines and management 
in accordance with the CEMP (and the unexpected finds protocol). 

Conclusion 

SPA believe the assessment undertaken was fit for the purpose for which it was intended. 
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9 Quality assurance / quality control 

For the purpose of assessing the quality of data presented in this report, SPA collected and analysed 
blind replicate samples, while the laboratory completed their own internal QC. The current section of this 
report is focused on the presentation of the results of these QC samples, adherence to Quality Assurance 
(QA) systems and discussion of deviations, if any from the DAC. 

9.1 Field quality assurance 

All samples were collected by experienced environmental scientists under established protocols.  

Specific assessment of the field QA is discussed below: 

 Standard procedures: Sampling was completed in accordance with standard procedures. Field 
records were kept and maintained. 

 Sample collection, preservation, handling and analysis: All analysis was undertaken within 
holding times, samples were collected into appropriate containers for the analysis with suitable 
preservation upon collection, samples were received at the laboratory in good condition and 
appropriately chilled and laboratories were NATA accredited. 

 Decontamination: All sampling equipment was decontaminated (triple washed) between 
investigation locations.  

 Calibration: No equipment requiring calibration was used as part of the soil sampling conducted 
by SPA.  

 Data handling: All samples were appropriately labelled. Laboratory data was reviewed and 
processed using ESDat. 

9.2 Field quality control 

The following QC samples were collected for laboratory analysis: 

 Blind replicate: DUP C (duplicate of primary soil sample BH09_C_CGC) 

 Blind replicate: DUP E (duplicate of primary sample BH16_D_CGC) 

 Blind triplicate: DUP D (triplicate of primary soil sample BH09_C_CGC) 

 Blind triplicate: DUP F (triplicate of primary soil sample BH16_D_CGC). 

Two blind replicate samples were analysed to assess the quality control during the field sampling program. 
This equates to 6.7% blind replicate analysis. This blind replicate analysis exceeds and therefore 
conforms to AS 4482.1-2005.  

The RPDs for all analytes for the soil blind replicate pairs conformed to the DAC with the exception of the 
RPDs between BH09_C_CGC and DUP C for total PAHs and lead. The sample collected for the blind 
replicate pair consisted of fill (sandy clay). It is inherently difficult to obtain representative duplicate 
samples from fill materials which cannot be homogenised in order to retain the integrity of volatile 
compounds (i.e. naphthalene). None of the analytes detected in either sample exceeded the adopted 
investigation levels for commercial / industrial land use. The RPD exceedances of lead and total PAHs 
between BH09_C _CGC and DUP C are unlikely to affect the usability of the data set.  
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Two blind triplicate samples were analysed to assess the quality control during the field sampling program. 
This equates to 6.7% blind triplicate analysis. This blind triplicate analysis exceeds and therefore conforms 
to AS 4482.1-2005. 

The RPDs for all analytes for the soil blind triplicate pairs conformed to the DAC with the exception of the 
RPDs between BH16_D_CGC and DUP F for selected heavy metals. The sample collected for the blind 
triplicate pair consisted of fill (sandy clay). It is inherently difficult to obtain representative duplicate 
samples from fill materials which cannot be homogenised in order to retain the integrity of volatile 
compounds (i.e. naphthalene). None of the analytes detected in either sample exceeded the adopted 
investigation levels for commercial / industrial land sue. The exceedances of selected heavy metals 
between BH16_D_CGC and DUP F are unlikely to affect the usability of the data set.  

RPD results for soil blind replicate and triplicate pairs are detailed in Table A presented in Appendix A.  

9.3 Laboratory quality assurance 

All analysis was undertaken by NATA accredited laboratories using NATA accredited analytical methods. 

9.4 Laboratory quality control 

Where undertaken, laboratory QC data is presented in full in the laboratory certificates in Appendix B. 

9.4.1 Laboratory duplicates 

Where undertaken, the RPDs for the laboratory samples conformed to the DAC. 

The QC reports for Eurofins laboratory batches (795091-S and 795087-S) reported failures of laboratory 
duplicate pass limits for Chromium, Copper and Lead. 

Table 8-1 of the DSI report details the Data Acceptance Criteria (DAC). For laboratory duplicates, the 
adopted assessment criteria was “As per laboratory QC report”. 

As per the qualifying code provided by Eurofins, “The RPD reported passes Eurofins Environment Testing 
QC – Acceptance Criteria”. 

Considering that the RPD met Eurofins Environment Testing QC – Acceptance Criteria, these laboratory 
duplicate results are considered acceptable in context of the DAC (i.e. as per laboratory QC report). 

9.4.2 Laboratory control samples 

Where undertaken, the recoveries for all laboratory control samples conformed to the DAC. 

9.4.3 Surrogates 

Where undertaken, the recoveries for all laboratory surrogate samples conformed to the DAC. 

9.4.4 Matrix spikes 

Recoveries for all matrix spike samples conformed to the DAC with the exception of the recoveries for 
selected PAH compounds and heavy metals in matrix spike sample 268815-36. Envirolab reported that 
percent recovery for the matrix spike was not possible to report as the high concentration of analytes in 
sample/s 268815-36 have caused interference. Percent recovery was not possible to report due to the 
inhomogeneous nature of the element/s in the sample/s. However, an acceptable recovery was obtained 
for the laboratory control sample.  
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These exceptions are not expected to compromise the integrity of the data. 

9.4.5 Method blanks 

Where undertaken, all method blanks reported analyte concentrations below the laboratory LOR and 
therefore conformed to the DAC. 

9.4.6 Sample holding times 

All soil samples were extracted and analysed within the specified holding times. 

9.4.7 Sample condition 

All samples were received by the analytical laboratory in correctly preserved and chilled containers with 
no reported breakages. The individual sample receipts are presented with the laboratory reports in 
Appendix B. 

Laboratory certificates from Envirolab indicate that asbestos testing was undertaken by analysing a sub-
sample from jars. The Envirolab reports state “we cannot guarantee that this sub-sample is indicative of 
the entire sample.”  

SPA note this qualification by the laboratory. However, SPA was satisfied that this qualification did not 
conflict with the qualitative asbestos assessment undertaken by SPA (as noted in Section 2.3 (vii)) of this 
report. 

9.5  QA/QC assessment 

It is concluded that the fieldwork program and laboratory data are of acceptable quality and are considered 
useable in making conclusions and recommendations regarding the condition of soils at the site. 
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10 Site assessment criteria 

10.1 Aesthetics 

The National Environment Protection (Assessment of Site Contamination) Measure 1999, revised 2013 
(NEPC, 2013) notes that there are no specific numeric aesthetic guidelines, however site assessments 
require a balanced consideration of the quantity, type and distribution of foreign material or odours in 
relation to the specific land use and its sensitivity. Consideration includes chemically discoloured soils, 
large quantities of various types of inert refuse and their depth etc. 

10.2 Health investigation levels 

To evaluate the significance of the reported soil concentrations with respect to the proposed use, SPA 
compared the analytical testing results against the soil quality guidelines published in the NEPC (2013) 
(i.e. health-based soil investigation (HIL) levels). 

The HILs for a commercial/industrial land use (HIL-Setting D), NEPC (2013) were used to evaluate the 
significance of contamination. 

The published guidelines adopted were based on a commercial/industrial land use as these were the 
most relevant exposure scenario for the proposed site use (i.e. construction site with no uncontrolled 
access by the public). However, we note that the published HIL guidelines are based on a much longer 
exposure period (i.e. 30 years). Therefore, direct application of the published HIL guidelines (for 
commercial/industrial) to the proposed site exposure (i.e. less than 5 years) was conservative. 

As per the guidance provided in the NEPM (2013), average concentrations in soil were used to assess 
contaminant concentrations with respect to the guidelines rather than individual results. The NEPM 
(Section 3.2.1) also provides guidance on the use of statistical analysis of the data and use of average 
concentration of a contaminant, including the following: 

 No single value should exceed 250% of the relevant investigation or screening level; and 

 The standard deviation of the results should be less than 50% of the relevant investigation or 
screening level’. 

Where the above criteria are not met, then the average concentration should not be used and the 
individual results must be directly compared to the guideline levels. 

Published guidelines are also available for the evaluation of soil vapour exposure resulting from soil 
contaminated with petroleum hydrocarbons (Health Screening Levels (HSLs)). SPA have included HSLs 
for comparison to the soil assessment results. However, adoption of HSL guideline values is conservative 
given the proposed (temporary) use/occupation of the site (e.g. no permanent structures for occupation). 

The HSLs defined within the NEPC (2013) relate only to the volatile fractions of the petroleum 
hydrocarbons range i.e. BTEX, naphthalene and TRH C6 – C10, TRH C10 – C16. Based on the presence 
of fill material across the site, HSLs for coarse grained sand to 0-1 m have been adopted. 

The SPA assessment also considered the potential presence of asbestos. However, this was limited to: 

 Field observations during the collection of soil samples (by the field staff), and  

 Testing of selected soil samples by the laboratory for the ‘presence or absence’ of asbestos. 

We note that this level of assessment does not constitute full characterisation of the site for the potential 
presence of asbestos nor is an ‘asbestos clearance’ provided by the SPA Contamination team. The 
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potential for asbestos to be discovered during the occupation of the site should be considered within the 
management plan for any works on site (e.g. unexpected finds protocols).  

The adopted soil quality guidelines are detailed in Table 10-1. 

Table 10-1: Adopted soil quality guidelines (mg/kg) 

Compounds / Fraction Soil Investigation Levels 

Commercial/Industrial 

Heavy Metals 

Arsenic (total) 3,000 1 

Cadmium 900 1 

Chromium (VI) 3,600 1 

Copper 240,000 1 

Lead 1,500 1 

Mercury (inorganic) 7301 

Nickel 6,000 1 

Zinc 400,000 1 

Cyanide (free) 1,500 1 

Polychlorinated Biphenyls (PCBs) 

PCBs 7 1 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Naphthalene 11,000 3  

BaP TEQ 40 1 

Total PAH 4,000 1 

Total Recoverable Hydrocarbons (TRH) 3 

C6-C10  26,000 

>C10-C16  20,000 

>C16-C34 27,000 

>C34-C40 38,000 

Organochlorine Pesticides (OCP)  

DDT+DDE+DDD 3,600 1 

Aldrin and dieldrin 45 1 

Chlordane 530 1 

Endosulfan 2,000 1 

Endrin 100 1 

Heptachlor 50 1 

HCB 80 1 

Methoxychlor 2,500 1 
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Compounds / Fraction Soil Investigation Levels 

Commercial/Industrial 

Mirex 100 1 

Toxaphene 160 1 

F1, F2 and BTEX (based on SAND soil type) # 

Depth (m) 0 – <1 

F1 (C6-C10 minus sum of BTEX concentrations) 260 2 

F2 (>C10-C16 minus naphthalene) NL 3 

Benzene 3 2 

Toluene 99,000 3 

Ethylbenzene 27,000 3 

Xylenes 81,000 3 

Naphthalene 11,000 3 

Asbestos 

All forms of asbestos No asbestos in any form present in soil samples 

analysed or observed on surface soils and in 

excavated materials 
1 NEPC (2013) Table 1 A(1) Health investigations levels for soil contaminants – Commercial / Industrial D. 
2 NEPC (2013) Table 1 A(3) Soil HSLs for vapour intrusion – Commercial / Industrial D, 0 to <1, SAND 
3 HSL-D Commercial / Industrial, Direct Contact detailed within Table A4, Friebel, E & Nadebaum, P 2011, Soil Health screening levels for direct contact, Technical Report 
10. 
NL – NL indicates the HSL is not limiting (see Footnote 5, Table 1A(3)). 
TEQ – Toxic Equivalent. 
# Soil Vapour as the primary Exposure Pathway to impact potential receptors. 
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11 Results and Discussion 

11.1 Site stratigraphy 

A summary of the sub-surface material excavated from the investigation locations is provided in Table 
11-1. 

Table 11-1: Summary of sub-surface materials 

BH06 

Co-ordinates: Lat: 33º49.634S; Long: 151º12.941’E 

Depth range (mbgl) Material description 

0.0 Grass 

0.0-0.25 
FILL: clayey silt with gravel (fine to medium grained, sub-angular), dark brown, fine grained, rootlets, 
loose, dry 

0.1 Brick fragments present 

0.2 Increased gravel content (coarse, angular) 

0.25-0.8 FILL: sandy CLAY with sandstone boulder, moist, fine to coarse, dark brown. 

0.3 Colour change to light brown. 

0.4 Blue metal inclusions, colour change to white/light brown 

0.5 As above with gravel (fine to medium, sub-rounded) 

0.7 As above with colour change to brown/dark grey, wet. 

0.8 Refusal on rock at 0.8mbgl. End of borehole. 

BH07 

Depth range (mbgl) Material description 

0.0 Grass 

0.0 - 0.5 FILL: clayey silt, dark brown, loose, fine grained, rootlets, dry 

0.2 as above with some gravel/sandstone, coarse, subrounded 

0.5 – 0.8 FILL: silty clay, dark brown, fine grained, moist 

0.7 Tree root fragment 

0.8 – 1.0 FILL: sandy clay, dark brown, fine to coarse grained, moist 

0.9 Asphalt inclusions and glass, and decreased sand content 

1.0 Excavation terminated at 1.0 mbgl (limit of investigation). 

BH08 

Co-ordinates: Lat: 33º49.639’S; Long: 151º12.913’E 

Depth range (mbgl) Material description 

0.0 Grass 

0.0-1.0 FILL: sandy clay with silt, dark brown, rootlets, loose, moist. 

0.1 Increased clay content 

0.25 Colour change to light brown, possibly natural. 

0.35 Increased moisture content. 

0.7 As above with wet soil. 

0.8 Sandstone inclusion (medium gravel), rootlets. 

1 Colour change to red. End of borehole at 1.0mbgl (limit of investigation). 
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BH09 

Depth range (mbgl) Material description 

0.0 Grass 

0.0-0.35 FILL: sandy silty clay, dark brown, fine to coarse grained, rootlets, moist 

0.2 As above with some gravel, medium to coarse, subrounded 

0.35 – 1.0 FILL: sandy clay, light brown, fine to coarse grained, moist 

0.75 Colour change to brown mottled dark brown, tree root fragment 

0.80 Colour change to dark brown mottled orange 

1.0 Excavation terminated at 1.0 mbgl (limit of investigation). 

BH10 

Depth range (mbgl) Material description 

0.0 Grass 

0.0 - 0.55 FILL: silt sandy clay with gravel, dark brown, fine to coarse grained, gravel coarse and rounded, 
rootlets, moist 

0.2 – 0.55 Sandstone fill/cobbles. Borehole relocated two additional locations within one metre of original 
location 

0.55 Glass fragments present 

0.55 Excavation terminated at 0.55 mbgl (refusal in fill material/sandstone cobbles). 

BH11 

Depth range (m) Material description 

0.0 Grass 

0.0 – 0.6 FILL: silty sandy clay, dark brown, rootlets, fine to coarse grained, moist 

0.2 Asphalt inclusions and partial tree root 

0.4 Sandstone layer, white 

0.6 – 1.0 FILL: clay with minor sand content, brown, fine to coarse grained, moist 

0.8 Colour change to dark brown. 

1.0 Colour change to brown, wet. Excavation terminated at 1.0 mbgl (limit of investigation). 

BH12 

Depth range (m) Material description 

0.0 Grass 

0.0 – 0.9 FILL: silty sandy clay, dark brown, rootlets, fine to coarse grained, moist 

0.3 Asphalt/charcoal layer with orange sandstone gravel and glass fragments 

0.6 Sandstone boulders, PVC, concrete fragments/boulders 

0.9 – 1.0 FILL: sandy clay, brown, fine to coarse grained 

1.0 Excavation terminated at 1.0 mbgl (limit of investigation). 

BH13 

Depth range (m) Material description 

0.0 Grass 

0.0 – 0.3 FILL: silty sandy clay, dark brown, rootlets, moist. 

0.2 As above with gravel, coarse, subangular 

0.3 – 1.0 FILL: sandy clay, light brown, rootlets, fine to coarse grained 

0.6 Becoming loose and dry 

0.7  Colour change to white 

1.0 Excavation terminated at 1.0 mbgl (limit of investigation). 
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BH14 

Depth range (m) Material description 

0.0 Grass 

0.0 – 0.5 FILL: sandy silty clay, brown, fine to coarse grained, rootlets, moist 

0.2 Sandstone gravel and asphalt 

0.25 Sandstone boulder 

0.5 – 0.95 FILL: sandy clay, light brown, fine to coarse grained, moist 

0.6 Sandstone gravel/rock fragments, medium to coarse 

0.75 Colour change to white/cream 

0.95 – 1.0 FILL: clay, white, fine grained 

1.0 Excavation terminated at 1.0 mbgl (limit of investigation). 

BH15 

Depth range (m) Material description 

0.0 Grass 

0.0 – 0.3 FILL: clayey silt, dark brown, fine to coarse grained, rootlets, dry 

0.15 As above with coarse gravel (sandstone), medium to coarse 

0.3 – 1.0 FILL: sandy clay with gravel, mottled red/brown/yellow, fine to coarse grained, medium to coarse 
gravel, subrounded, dry 

0.6 Colour change to red and stiff 

0.65 Colour change to brown/orange/dark brown, partial tree root 

0.85 Asphalt layer 

1.0 Distinct asphalt odour. Excavation terminated at 1.0 mbgl (limit of investigation). 

BH16 

Depth range (m) Material description 

0.0 Grass 

0.0 – 0.55 FILL: silty clay, dark brown, fine grained, rootlets, moist 

0.15 As above with gravel, medium to coarse, subangular 

0.4 Asphalt layer 

0.55 – 0.7 FILL: sandy clay with gravel, white/brown, fine to coarse grained, medium to coarse, subrounded 
gravel (sandstone), moist 

0.6 White sandstone layer 

0.7 – 1.0 FILL: sandy clay with few gravel, brown/red, fine to coarse grained, gravel angular and coarse, moist 

1.0 Becoming mottled white/brown/orange and moist. Excavation terminated at 1.0 mbgl (limit of 
investigation). 

BH17 

Depth range (m) Material description 

0.0 Grass 

0.0 – 0.6 FILL: sandy silty clay with few gravel, dark brown, rootlets, fine to coarse grained, medium to coarse 
gravel, angular, dry 

0.25 Tile fragment present 

0.6 – 1.0 FILL: sandy clay with some gravel, brown, fine to coarse grained, medium to coarse gravel, 
subangular, moist 

0.62 As above with large rock fragments (moved borehole 0.3 m east – refusal in fill) 

0.65 Clay pipe fragment 

0.7 Clay becoming stiffer 
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1.0 Excavation terminated at 1.0 mbgl (limit of investigation). 

BH18 

Depth range (m) Material description 

0.0 Grass 

0.0 – 0.25 FILL: silty clay with sand, dark brown, rootlets, fine to coarse grained, moist 

0.15 As above with some gravel, mottled light brown/dark brown 

0.25 – 0.9 FILL: sandy clay, brown mottled orange, fine to coarse grained, moist 

0.6 Clay pipe fragment 

0.9 Excavation terminated at 0.9 mbgl (refusal in fill). 

BH19 

Depth range (m) Material description 

0.0 Grass 

0.0 – 0.25 FILL: silty clay with sand, dark brown, rootlets, fine to coarse grained, moist 

0.1 Rock fragments present, coarse, angular 

0.25 FILL: sandy clay, brown, fine to coarse grained, moist 

0.5 Asphalt inclusions 

0.6 Increased gravel/rock fragments, coarse, subangular 

1.0 Concrete fragments and asphalt inclusions. Excavation terminated at 1.0 mbgl (limit of 
investigation). 

BH20 

Depth range (m) Material description 

0.0 Grass 

0.0 – 0.35 FILL: silty sandy clay, dark brown, rootlets, fine to coarse grained, moist 

0.15 Sandstone gravel/boulder present 

0.35 FILL: sandy clay: brown mottled red and white, fine to coarse grained, moist 

0.5 Increased sandstone and rock fragments/gravels, coarse 

0.7 Large rock fragment present 

0.9 Colour change to light brown 

1.0 Excavation terminated at 1.0 mbgl (limit of investigation). 

11.2 Site observations and aesthetics 

Fill was identified at all locations to the limit of the investigation (1.0 mbgl). The fill material comprised 
topsoil/fill overlying sandy clays, sandstone gravels, and occasional construction waste (asphalt, 
concrete, clay pipe, tile). The boreholes which were observed to contain asphalt materials had a distinct 
asphalt odour.  

The SMEC assessment also reported similar type of fill across the investigation area extending until the 
underlying natural surface was encountered. However, SMEC did not note the presence of odorous soils. 

Potential asbestos containing materials were not visually observed on the surface in there near vicinity of 
the investigation locations by the field scientist.. 

Given the presence of building waste/debris within the fill, there is a potential for asbestos containing 
materials to also be present. SPA do not recommend further assessment of the site for asbestos, 
however, the potential for asbestos containing materials to be present within the subsurface should be 
noted within the CEMP (including an unexpected finds procedure). 
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The report of ‘distinct asphalt odours’ at BH15 may also be indicative of a larger area of contamination 
within this area or adjacent to the investigation area. The observation of similar fill across the investigation 
area combined with the heterogenous nature of fill is an indication that other areas of odorous and/or 
contaminated fill may be present and remain ‘unidentified’. 

SPA have recommended application of conservative preventative exposure measures for the proposed 
construction use of the site. These measures are to be incorporated into the CEMP (including the use of 
PPE) to ensure that all fill/soils encountered are treated as potentially contaminated and managed 
accordingly. These controls should be sufficiently robust to minimise/eliminate any on-site exposure to 
site workers and/or offsite migration of potentially contaminated materials. 

In the event that the proposed preventative exposure measures are not practicable to implement during 
the proposed (construction) use of the site, then additional assessment is likely to be required. 

11.3 Soil analytical results 

Soil analytical results from samples collected by SMEC (relevant data, refer to Section 5.2) and SPA 
investigations were combined and compared to the adopted HIL/HSL are discussed below.  

Analytical results (SMEC and SPA combined) are provided in Table B presented in Appendix A. 
Laboratory certificates of analysis from the SPA investigation are presented in Appendix B. 

Reported concentrations of contaminant compounds were below the adopted HIL/HSL with the exception 
of the benzo(a)pyrene TEQ reported in sample BH15_D_CGC at a depth of 1mbgl in fill at concentrations 
exceeding the adopted HIL. This result was consistent with a distinct ‘asphalt’ odour and asphalt ‘layer’ 
was also encountered at this location. 

No other sample collected by SMEC or SPA reported contamination at concentrations above the adopted 
HIL/HSL.  

Asbestos was not identified by the laboratory in any of the samples submitted for asbestos identification. 

The SMEC samples collected from the deeper fill (i.e. greater than 1.2m below ground surface (as noted 
in Section 4.2 and 7.3) was reviewed for inclusion in the overall data set. Note that this data gave an 
indication of the contamination status of deeper fill at the site. The results of the samples from 0-1.0m 
below ground surfaces and the deeper samples indicated a similar contaminant profile. Therefore, fill 
across the soil profile was expected to be similarly contaminated and require similar management under 
the CEMP.   

As noted in Section 2.3 (viii), this assessment was not designed to provide in-situ classification of soils 
for off-site disposal. In the event that off-site disposal of soils is required, EPA guidelines with respect to 
off-site soil classification/disposal will need to be considered. 

11.4 Potential and actual migration routes 

Response to Condition 117(e) – potential and actual contaminant migration routes including 
potential preferential pathways;  
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Refer to the discussion of sources of contamination provided in Section 7.2 and the physical and chemical 
properties of contamination in Section 7.3. 

Actual migration routes - Note that any soil contamination and/or asbestos within the investigation 
area(s) and beyond, is likely to have been present for many years and is likely associated with the 
originally filling/levelling of the site. Therefore, any impact to the environment from this contamination 
would similarly have been occurring for many years. 

Left undisturbed soil contamination and/or asbestos is expected to have negligible impact on the proposed 
temporary construction use of the site as part of the Early Works Program.  

Potential migration routes – Uncontrolled excavation would potentially establish exposure scenarios 
(i.e. exposure routes) not available to in-situ soil contamination and asbestos. 

To manage this issue the CEMP implements soil management and control measures where soil 
excavation is required. 

Note that the average (B(a)P TEQ) concentrations on-site were below the guideline values for a 
commercial/industrial land use, and recommendations (a) and (b) specifically addressed special 
additional restrictions with respect to the location with the highest reported concentrations of (B(a)P TEQ). 

Furthermore, recommendations (c), (d) and (e), provide further guidance on the management of soils 
within the investigation areas to mitigate potential exposure scenarios. 

11.5 Statistical data analysis 

The following information provides a summary of the data obtained from the SMEC (2020) and the SPA 
investigations. 

The data summary assumes the following: 

 Only those contaminant compounds which have HIL/HSL have been subject to statistical analysis. 

 Where concentrations of contaminant compounds have been reported at less than the laboratory 
levels or reporting (LOR), these results have been reported as half the LOR to enable statistical 
analysis. 

 The data summary has been prepared for fill materials only. 

The data summary is detailed in Table 11-2 and Table 11-3.  

95% upper confidence limit (UCL) worksheets are provided in Appendix C. 

The benzo(a)pyrene TEQ reported in sample BH15_D_CGC (88mg/kg) from 1.0m below ground surface 
was the only individual sample with concentrations reported above the adopted guideline value (40 mg/kg) 
for commercial/industrial land use.   

A summary of the results from BH15 and BH14 (located approximately 10m to the south east of BH15) is 
provided below. 

Sample depth  BH14 BH15 

 B(a)P (TEQ) 
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Surface (0-0.1 m) 2.7 mg/kg 4.3 mg/kg 

Depth (0.5 m) 1.1 mg/kg - 

Depth (1.0 m) - Asphalt encountered at 0.85m 

88 mg/kg 

With respect to this individual result at BH15, it is important to note that: 

 Asphalt was encountered at this location at 0.85m depth and there is a potential that a fragment 
of asphalt was contained within the underlying soil sample analysed from 1.0m. Therefore, this 
result may be skewed (higher) than the true B(a)P concentration in soil at this location/depth. 

 The surface sample from BH15 (4.3 mg/kg) reported significantly lower concentrations of B(a)P 
TEQ than the deeper sample (88 mg/kg) from the same location. 

 BH14 located approximately 10m to the south east of BH15 reported significantly lower 
concentrations of B(a)P TEQ in a surface (2.7 mg/kg) and 0.5 m sample 91.1 mg/kg). 

The above points indicate that BH15_D_CGC (1.0 m) was potentially impacted by a fragment of asphalt 
from the overlying asphalt layer. However, a conservative approach was adopted to include this result 
within the final data set. 

Statistical analysis of the data set indicated the average soil concentration for B(a)P TEQ (4.35 mg/kg) 
was below the adopted soil quality guideline value and therefore application of the average concentration 
was acceptable based on the statistical analysis recommended by the NEPM. 

Although this data analysis indicated that in-situ B(a)P TEQ soil concentrations within the investigation 
areas do not present a risk to human health for unrestricted commercial industrial use, SPA have 
proposed conservative management measures be adopted during the proposed Early Works Program 
(refer to Section 12 of this report) and recommendations (a) to (e).  

11.6 Potential effects on human health and environment 

Response to Condition 117(d) –potential effects of contaminants on human health, including the 
health of occupants of built structures (for example arising from risks to service lines from 
hydrocarbons in groundwater, or risks to concrete from acid sulphate soils) and the environment; 

Potential effects on Human Health 

Note: exposure scenarios for site workers is discussed in Section 3 of this report. 

Contaminant Potential effect on human health  

PAHs 
(including 
(B(a)P TEQ)) 

As discussed in Section 11.5 (above) and Table 11-2 (below), in-situ total PAHs 
(including (B(a)P TEQ)) were considered not to present a risk to human health to the 
occupation of the investigation areas during the Early Works Program. 

Left undisturbed this contamination is expected to have negligible impact on the 
proposed temporary construction use of the site as part of the Early Works Program. 
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However, where excavation of subsurface soils is required, any excavated material 
(and residual in-situ material) should be managed appropriately to minimise exposure 
to humans and the environment (as per recommendations (a) to (e)). 

Heavy metals All individual soil results (68 for each heavy metal) were reported below the adopted 
commercial/industrial guideline value and therefore not considered to present a risk 
to human health to the occupation of the investigation areas during the early works 
program. 

Left undisturbed heavy metals are expected to have negligible impact on the 
proposed temporary construction use of the site as part of the Early Works Program. 
However, where excavation of subsurface soils is required, any excavated material 
(and residual in-situ material) should be managed appropriately to minimise exposure 
to humans and the environment (as per recommendations (a) to (e)). 

Asbestos The investigation did not report the presence of asbestos (by visual inspection or by 
laboratory analysis). 

However, given the presence of fill which does/may contain building debris within all 
investigation areas (and likely to be present across the greater CGC area), SPA 
concluded that there is a potential for undiscovered soil contamination and/or 
asbestos containing materials to also be present within fill.  

Consequently, SPA recommended the following, “The potential for undiscovered soil 
contamination and/or asbestos containing materials to be present within the 
subsurface should be noted within the CEMP (including an unexpected finds 
procedure).” Refer to recommendations (c), (d) and (e).  

 

Potential effects on environment 

SPA has undertaken an assessment of surrounding ecological environments that may be impacted by 
works involving excavation of potentially contaminated materials 

during construction activities at the Cammeray Golf Course. The assessment considered the proximity of 
aquatic and terrestrial Ecological Environments as well as Groundwater Dependent Ecosystems. 

Aquatic environments 

The construction site at Cammeray Golf Course Discharges into Willoughby Creek. Willoughby Creek is 
highly urbanised drain which transports urban runoff from the existing Cammeray Golf Course and 
Surrounding Urban areas into Sydney Harbour near Primrose Park 

As noted in the EIS, Willoughby Creek (Table 19.8) Willoughby Creek has not been classified as a 
sensitive receiving environment and any aquatic fish have been nominated as “Minimally Sensitive” – 
Class 3 (refer to Table 19.8 of the EIS). 

In any case, through the implementation the CEMP, Erosion and Sediment Control Plan, regular site 
inspections by the independent environmental representative and the experienced, SPA are confident 
that there will be negligible impact to any aquatic ecosystems as a result of works in Cammeray Golf 
Course.  

To date, there have not been any incidents that would result in discharge of site runoff to Willoughby 
Creek 

Groundwater dependent ecosystems 
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There are no Groundwater Dependent Ecosystems that would be impacted by the excavation and 
construction activities at Cammeray Golf Course. There was only one area identified in the EIS located 
at Flat rock creek to the North of the Work area. Willoughby Creek does not drain into Flat Rock Creek. 
Therefore, the work will not impact any Groundwater Dependent Ecosystems 

Terrestrial ecology 

The Cammeray Golf Course Site is a highly disturbed area where substantial clearing activities have 
previously been undertaken to construct the golf course, the original Warringah Freeway as well as nearby 
residential and commercial areas.  

As such there are no sensitive ecological communities or areas that would be impacted by the ground 
disturbance and contamination activities at Cammeray Golf Course. This has been confirmed by the 
Environmental Impact Statement. 

In any case, further clearing activities are being undertaken by SPA in the vicinity of the Cammeray Golf 
Course, with further clearing proposed by the Main Works Contractor. 

SPA considers that there will be no impacts to ecologically sensitive areas although if there is an 
unexpected potential contamination risk to ecological impacts, SPA will manage works in these areas in 
accordance with the CEMP with particular focus on the following procedures: 

 Soil & Water Management Procedure 

 Flora & Fauna Management Procedure. 

General site environmental management 

As part the requirements of the CEMP and protocols detailed above, the management measures and the 
scope of the Stage 1A works are prioritised to prevent air and water impacts, examples of these controls 
include: 

 Sealing all ancillary facilities with hardstand surface (including CGC). 

 Development and installation of ERSED controls in accordance with the Blue Book (endorsed by 
an independent Soil Conservationist). 

 Minimising disturbance footprint as much as possible (in line with the work areas required by the 
WFU Stage 1A scope). 
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Table 11-2: Data summary (Combined data from the SPA/SMEC assessment of metals and PAHs) 
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Naphthalene 68 11 0.599 0.33 1.3099 11,000 0 0 No ✓ ✓ 

Total PAH's 68 1900 91.52 44.70 229.7537 4,000 0 0 No ✓ ✓ 

B(a)P TEQ  68 88 6.68 4.35 11.4130 40 1 0 No ✓ ✓ 

Arsenic 68 36 5.341 4.38 4.7027 3,000 0 0 No ✓ ✓ 

Cadmium 68 3 0.541 0.45 0.4704 900 0 0 No ✓ ✓ 

Chromium 68 23 11.41 10.54 4.2441 3,600 0 0 No ✓ ✓ 

Copper 68 480 42.89 30.60 62.3196 240,000 0 0 No ✓ ✓ 

Lead 68 697 130.9 105.88 122.6795 1,500 0 0 No ✓ ✓ 

Mercury 68 3 0.503 0.39 0.5616 730 0 0 No ✓ ✓ 

Nickel 68 12 4.123 3.55 2.8038 6,000 0 0 No ✓ ✓ 

Zinc 68 533 101.7 83.40 89.8356 400,000 0 0 No ✓ ✓ 

✓ Arithmetic mean/individual concentration/maximum concentration/standard deviation soil concentration below soil quality guideline and/or acceptable statistical evaluation criteria. 
x   Arithmetic mean/individual concentration/maximum concentration/standard deviation soil concentration above soil quality guideline and/or unacceptable statistical evaluation criteria.   
NV – No variance 
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  Table 11-3: SMEC data for TRH, BTEX, pesticides and PCBs (included for reference) 
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Benzene 34 0.025 NV 0.03 0.00 3 0 0 No ✓ ✓ 

Toluene 34 0.025 NV 0.03 0.00 99,000 0 0 No ✓ ✓ 

Total Xylenes 34 0.025 NV 0.03 0.00 81,000 0 0 No ✓ ✓ 

Ethylbenzene 34 0.025 NV 0.03 0.00 27,000 0 0 No ✓ ✓ 

TRH C6 - C10 34 5 NV 5.00 0.00 26,000 0 0 No ✓ ✓ 

TPH C6 - C10 less 

BTEX (F1) 
34 5 NV 5.00 

0.00 
260 0 0 No ✓ ✓ 

TRH >C10-C16 34 25 NV 25.00 0.00 20,000 0 0 No ✓ ✓ 

TRH >C10 - C16 

less Naphthalene (F2) 
34 25 NV 25.00 

0.00 
20,000 0 0 No ✓ ✓ 

TRH >C16-C34 34 1200 194.8 134.12 206.11 27,000 0 0 No ✓ ✓ 

TRH >C34-C40  34 440 87.63 67.65 67.82 38,000 0 0 No ✓ ✓ 

HCB 34 0.025 NV 0.03 0.00 80 0 0 No ✓ ✓ 

Aldrin + Dieldrin 34 0.025 NV 0.03 0.00 45 0 0 No ✓ ✓ 

Chlordane 34 0.025 NV 0.03 0.00 530 0 0 No ✓ ✓ 
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DDD+DDT+DDE 34 0.025 NV 0.03 0.0000 100 0 0 No ✓ ✓ 

Endosulfan 34 0.025 NV 0.03 0.0000 2,000 0 0 No ✓ ✓ 

Heptachlor 34 0.025 NV 0.03 0.0000 50 0 0 No ✓ ✓ 

Methoxychlor 34 0.1 NV 0.10 0.0000 2,500 0 0 No ✓ ✓ 

Total PCBs 34 0.05 NV 0.05 0.0000 7 0 0 No ✓ ✓ 

✓ Arithmetic mean/individual concentration/maximum concentration/standard deviation soil concentration below soil quality guideline and/or acceptable statistical evaluation criteria. 
x   Arithmetic mean/individual concentration/maximum concentration/standard deviation soil concentration above soil quality guideline and/or unacceptable statistical evaluation criteria.   
NV – No variance 
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11.7 Summary  

Based on the results of this assessment the following is noted: 

 The primary contaminant reported PAHs (specifically B(a)P TEQ) is associated with heterogeneous 
fill that is distributed throughout the investigation areas and likely across the surrounding areas and 
between the investigation area. 

 B(a)P TEQ has a low vapour pressure and is generally considered non-volatile. B(a)P TEQ is also 
noted to have a low solubility. 

 The observation of similar fill across the investigation area(s) combined with the heterogenous 
nature of fill suggests that there is the potential for unexpected contamination to be encountered in 
other areas of the site.  

 Fill present within the investigation areas (and across the greater golf course) is likely to have been 
present for many years (i.e. since the original filling of the area). 

 If left undisturbed this contamination is expected to have negligible impact on the proposed 
temporary construction use of the site. Since the most likely exposure pathways for site workers 
would be ingestion and/or dermal adsorption.  

Note that the average (B(a)P TEQ) concentrations on-site were below the guideline values for a 
commercial/industrial land use, and recommendations (1) and (2) (provided in Section 12 below) 
specifically addressed special additional restrictions with respect to the location (BH15) with the 
highest reported concentrations of (B(a)P TEQ). Potential exposure to contamination within the 
investigation area is addressed in Section 11 and recommendations 1 to 5 of the report. 

 Despite the absence of a positive asbestos identification by the SPA sampling program, the 
presence of building waste/debris (including asphalt) indicates there is a potential for undiscovered 
soil contamination and/or asbestos containing materials to also be present within fill within and 
between the investigation areas. 

 Similarly, presence of building waste/debris indicates there is a potential for undiscovered soil 
contamination to also be present within fill within and between the investigation areas. 
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12 Conclusions and recommendations 

The following conclusions and recommendations were made based on the scope/limitations of the SPA 
assessment data. 

Conclusions 

1) Condition E117(i) requires a Detailed Site Investigation report that conclude “whether the land is 
suitable (for the intended final land use) or can be made suitable through remediation.”  

Based on the available information presented within this report, SPA conclude that the 
investigation areas are not likely to be suitable for all potential unrestricted final land use(s) 
at this time. This conclusion is based on the following (but not limited to) reasons: 

 This initial DSI is only for the Early Works Program, in the next project stages there is likely to 
be a range of construction activities that will involve bulk excavation of material, removal off site 
of contaminated soil material (if present), reforming the land, construction of paved surfaces 
and basements and placement of clean spoil on the site. This work is expected to significantly 
reform the soil profile and therefore change potential exposure scenarios. 

 The next stages of construction activities present a risk of potential contamination (e.g.  
hydrocarbon/fuel spills that may increase the level of contamination within the soil). 

 The EIS indicates that the final land use of the CGC will be for a Motorway Control Facilities 
and a re-configured golf course. However, there is currently no detailed design available for the 
final land use arrangements and there are many unknown design parameters that makes it 
impossible to accurately determine whether or not the site is suitable for its intended land use 
until Final Design is achieved by the Main Works Contractor in 2022.  

The investigation areas could be made suitable through remediation/management; however, any 
such suitability determination is likely to require confirmation of the following (as a minimum). 

 The proposed final land use(s).  

 Clear designation of the land area requiring a suitability statement. Typically, this would either 
be a Title boundary or a survey area. 

 The final design/layout of the freeway (post construction). This would need to include areas 
proposed to be excavated/filled, final design levels and proposed finished paving materials. 

 Soil contamination data representative of the soils where such future soils will be exposed to 
future occupants. With respect to this point we note that many areas of the proposed WFU 
project will be excavated, reshaped and/or filled. With the final soil quality of these areas 
unknown at this time. 

 Assessment of groundwater quality and potential groundwater future extraction and use(s). 

 Assessment of soil vapour quality and the potential for soil vapour to affect any future structure 
built on-site (including basements). 

 Evaluation of potential off-site sources of contamination and the potential for any off-site source 
of contamination to affect the potential future on-site land uses 

 Where residual contamination remains on-site (post freeway construction), documentation and 
management of residual contamination.  

2) Condition E118 – “Should remediation be required to make land suitable for the final intended land 
use, a Remediation Action Plan must be prepared or reviewed and approved…” 



 Detailed Site Investigation Report – Cammeray 
Golf Course (WP12) 

 
 Revision No: 05 Document Number: SPA-JGA-REP-ENV-WP12-1-0007 Page 61 of 72 
 

PROTECTED 

PROTECTED 
This document is the property of Sydney Program Alliance and may not be copied, distributed or used without the express written consent of Sydney Program Alliance 

Remediation is not required to make the investigation area ‘suitable’ for the Early Works Program, 
as potential interaction with soil contamination and/or asbestos was managed by the CEMP for the 
works. 

Determination of the need for remediation (and Remediation Action Plan) to make the site(s) 
suitable for a future use can only be assessed once additional information is provided (i.e. the 
proposed land use, final development design, etc,) and further assessment is conducted (i.e. soil, 
groundwater conditions) over the whole WFU project area.  

This conclusion also addresses Conditions E118, E119 and E120. 

3) Fill (including building waste/debris) and contaminated soils were identified within the investigation 
areas. This soil will require management during the Early Works Program. It is proposed that this 
management will occur via the implementation of a CEMP (refer to recommendations detailed 
below). 

4) Although the SPA assessment was focused on the areas proposed to be used for the Early Works 
Program, the results and conclusions of this assessment (with respect to PAH soil contamination 
and asbestos) are likely to be applicable to all areas of the CGC where fill is present. 

5) Odorous and contaminated soil (B(a)P TEQ) was reported at one location (BH15_D_CGC) at 1.0m 
depth below a layer of asphalt. However, statistical analysis of the data set (as per NEPM guidance) 
showed that reported contamination levels were (on average) below the guideline values for the 
proposed construction use of the site and that use of the average concentration met the statistical 
criteria defined in the NEPM. 

6) Reported concentrations for all other contaminant compounds in soil were below the adopted 
guideline values (for all individual sample results).  

7) Asbestos was not identified by the laboratory in any of the samples submitted for asbestos 
identification and asbestos containing materials were not observed by SPA contamination team 
(Jacobs) while collecting the soil samples. 

8) The report of ‘distinct asphalt odours’ at BH15 may also be indicative of a larger area of 
contamination within or adjacent to the investigation area. The observation of similar fill across the 
investigation area combined with the heterogenous nature of fill suggests that there is the potential 
for unexpected contamination to be encountered in other areas of the site.  

9) The SMEC samples collected from the deeper fill (i.e. greater than 1.2m below ground surface (as 
noted in Section 4.2 and 7.3) was reviewed for inclusion in the overall data set. Note that this data 
gave an indication of the contamination status of deeper fill at the site. The results of the samples 
from 0-1.0m bgs and the deeper samples indicated a similar contaminant profile. Therefore, fill 
across the soil profile was expected to be similarly contaminated and require similar management 
under the CEMP.   

10) The SMEC analysis (for TRH, BTEX, pesticides and PCBs) did not indicate contamination that 
would present a risk to the proposed occupation and use of the site associated with the Early Works 
Program and therefore further evaluation of these contaminants was considered not to be 
warranted. 

11) As noted in Section 2.3 (viii), this assessment was not designed to provide in-situ classification of 
soils for off-site disposal. In the event that off-site disposal of soils is required, EPA guidelines with 
respect to off-site soil classification/disposal will need to be considered. 

Recommendations for the Construction Environmental Management Plan (CEMP) 
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A CEMP has been prepared and is being implemented for the CGC works. The CEMP includes 
management protocols for soil and water and unexpected contamination finds. This CEMP has been 
communicated to all on-site staff during induction and tool- box meetings. Compliance with the CEMP and 
specialist protocols is managed through regular site environmental inspections by the Independent 
Environmental Representative and the SPA environmental management team. Transport for NSW have 
also appointed an experienced erosion and sediment control specialist to review soil and water plans and 
inspect the works as they progress to ensure the risk of migration of any contaminated soil off site is 
minimised to acceptable levels.  The unexpected contamination finds protocol triggers a ‘stop work’ and 
assessment (with consultation of a suitably qualified/experience environmental professional). This 
assessment will evaluate the potential for contamination associated with the ‘unexpected find’ and the need 
for implementation of additional management controls to eliminated/reduce any exposure to the identified 
contamination/material. 

These measures have been incorporated into the CEMP (including the use of PPE) to ensure that all fill/soils 
encountered are treated as potentially contaminated and managed accordingly. These controls should be 
sufficiently robust to minimise/eliminate any on-site exposure to site workers and/or offsite migration of 
potentially contaminated materials by various pathways including air and waterThe following 
recommendations are made specifically for consideration within the CEMP. 

The following recommendations are made specifically for consideration within the CEMP for CGC. For areas 
in the vicinity of BH15, no sub-surface works are to be undertaken until either of the following options are 
implemented:  

a) Further investigations to assess the extent and degree of odorous materials at and in the vicinity of 
location BH15; or  

b) The CEMP should clearly identify the area around BH15 as a ‘known area of contamination’ with 
strict restrictions on subsurface excavation in this area without approval and supervision of an 
environmental consultant. 

For all other areas of the site (i.e. areas within the footprint of the proposed construction support site 
exclusive of areas in the vicinity of BH15), the following is recommended: 

c) Given the presence of other building waste/debris (including asphalt), there is a potential for 
undiscovered soil contamination and/or asbestos containing materials to also be present within fill. 
The potential for undiscovered soil contamination and/or asbestos containing materials to be 
present within the subsurface should be noted within the CEMP (including an unexpected finds 
procedure). 

d) The CEMP should also give consideration for the potential to odours soil to be encountered during 
any subsurface excavation works and appropriate procedures developed/implemented to minimise 
odour generation and/or exposure. 

e) The CEMP should also ensure that any disturbance of the site surface is managed appropriately 
(this includes scrapping of the surface and vehicle movements). For example, minimise dust 
generation, surface water/sediment runoff from the site, etc.). In the event that off-site disposal of 
soils is required, EPA guidelines with respect to off-site soil appropriate classification/disposal will 
need to be considered. 

Recommendations relevant to Planning Approval Conditions  

f) Approval Condition E115 - As noted in Section 1 of this report, it is recommended that further 
consideration be given to the definition of ‘disturbance’ in relation to the Early Works Program and 
subsequent Main Works contract.  

g) Approval Condition E117(i) - “whether the land is suitable (for the intended final land use) or can 
be made suitable through remediation.” As noted in Conclusion 1 of this report, any such suitability 
statement is likely to require additional assessment/information.  
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Further, it is not practical to provide a suitability statement prior to the completion of the freeway 
construction works as there is the potential for further excavation and removal of soil as well as re-
profiling the land and the construction of permanent hard stand surfaces.  

In order to make this assessment detailed final design plans are required. It is also possible that 
further contamination may be caused at the site during the main works construction phase (e.g fuel 
and oil spills) which may affect the contamination levels within the existing work areas). 

h) Approval Condition E121 and E122 – Provision of Audit Reports/Statements regarding the 
suitability of the site(s) for a future use. 

Considering the staged and dynamic nature of planned construction activities, SPA recommends 
that further DSI’s are undertaken for all forthcoming stages with the final assessment of suitability 
made at the completion the final stage of the project and when full detailed design for the proposed 
golf course, Motorway Control Centres and other permanent infrastructure such as pathways, Golf 
Course Maintenance facilities (e.g sheds/ material stockpile areas) are known. 

Our recommendation is that compliance with this condition is applied at the completion of the 
construction program (i.e. post demobilisation of construction equipment/structures) to ensure that 
surplus land is suitable for use by future occupants. 
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13 Approval response 

The following section must be read in context with the scope and associated limitations discussed 
throughout this report.  

The results of the SMEC (2020) and SPA investigations in context of the risk management strategy as 
detailed in the EIS Appendix M (2020) and the draft conditions of approval are presented in Table 13-1 and 
Table 13-2.  

Note that these responses apply only to the construction support site for the Early Works Program. 

Table 13-1: Responses to risk management strategy  

Risk management strategy (EIS Appendix M, 2020) Response 

Based on the information reviewed, a number of moderate to 

high risk potential AEIs have been identified. Where extensive 

investigations have not been carried out (all high to moderate 

risk sites with the exception of the Rozelle Rail Yards site), 

potentially contaminated areas directly affected by the project 

will be investigated and managed in accordance with the 

requirements of guidance endorsed under section 105 of the 

Contaminated Land Management Act 1997. 

Refer to Section 2 of this report, we recommend consideration be 

given to the definition of ‘risk’ used by the EIS (and how sites were 

classified), and how this differs from the interpretation of ‘risk’ 

implied by the approval conditions. Consequently, the potential for 

additional site data to support a ‘lower risk rating’ should also be 

considered. 

This assessment was limited to the proposed temporary 

construction support areas (associated with the Early Works 

program) within the larger freeway alignment area (subject to the 

Major Works program). Hence, was not inclusive of the larger 

alignment beyond the specific ‘sub areas’ nominated within this 

report. 

This assessment was designed to assess soil contamination within 

the Early Works Program areas (for contaminants identified by the 

EIS) so that appropriate soil management measures could be 

adopted during the Early Works Program (also refer to Section 2 

for background, assumptions, and limitations). 

Although the concentration of benzo(a)pyrene TEQ in one sample 

exceeded the HIL/HSL, the data summary indicated that the 

standard deviation, arithmetic mean and 95% upper confidence 

limit of benzo(a)pyrene TEQ were below the soil quality guideline 

and/or acceptable statistical evaluation criteria. Reported 

concentrations for all other contaminant compounds in soil were 

below the adopted HIL/HSL for a commercial / industrial use of the 

site (for all individual sample results). SPA did not observe 

potential asbestos containing materials in the vicinity of the 

investigation locations or within materials excavated as part of the 

investigation. 

Given the presence of fill at all sample location (containing building 

waste/debris (including asphalt), there is a potential for 

undiscovered soil contamination and/or asbestos containing 

materials to also be present within fill.  

This contamination could be encountered during activities 

associated with eh Early Works Program. 

Hence, SPA adopted a conservative position and recommended 

the potential for undiscovered soil contamination and/or asbestos 

containing materials to be present within the subsurface be noted 

within the CEMP (including an unexpected finds procedure).  



 Detailed Site Investigation Report – Cammeray 
Golf Course (WP12) 

 
 Revision No: 05 Document Number: SPA-JGA-REP-ENV-WP12-1-0007 Page 65 of 72 
 

PROTECTED 

PROTECTED 
This document is the property of Sydney Program Alliance and may not be copied, distributed or used without the express written consent of Sydney Program Alliance 

 

Table 13-2: Responses to condition of approvals 

Number Condition of approval Response 

E115 Prior to the commencement of any work that 

would result in the disturbance of moderate to 

high risk contaminated sites as identified in the 

documented listed in Condition A1, a Detailed 

Site Investigations must be undertaken by a 

Contaminated Land Consultant certified under 

either the Environment Institute of Australia or 

New Zealand’s “Certified Environmental 

Practitioner” (Site Contamination) scheme 

(CEnvP(SC)) or the Soil Science Australia 

“Certified Professional Soil Scientist 

Contaminated Site Assessment and 

Management (CPSS CSAM) scheme 

The EIS identified CGC as a moderate to high potential AEI. 

The assessment work subject to this report was conducted in early 

May 2021, prior to occupation of the site for the Early Works 

Program. 

This DSI was undertaken under the guidance of a Contaminated 

Land Consultant certified under either the Environment Institute of 

Australia or New Zealand’s “Certified Environmental Practitioner” 

(Site Contamination) scheme (CEnvP(SC)) or the Soil Science 

Australia “Certified Professional Soil Scientist Contaminated Site 

Assessment and Management (CPSS CSAM) scheme. 

Also refer to Section 1 to 4 of this report for description of the 

scope of work and limitations associated with this report. 

E116 A Detailed Site Investigation Report must be 

prepared and submitted to the Planning 

Secretary for information following the 

completion of Detailed Site Investigations 

required by Condition E115.  

The report must be prepared in accordance 

with relevant guidelines made or approved by 

the EPA under section 105 of the 

Contaminated Land Management Act 1997 

(NSW) and prepared by a Contaminated Land 

Consultant certified under either the 

Environment Institute of Australia or New 

Zealand’s “Certified Environmental 

Practitioner” (Site Contamination) scheme 

(CEnvP(SC)) or the Soil Science Australia 

“Certified Professional Soil Scientist 

Contaminated Site Assessment and 

Management (CPSS CSAM) scheme.  

Nothing in this condition prevents the 

Proponent from preparing individual Site 

Contamination Reports for separate sites 

The investigations (by SMEC and SPA) undertaken at the site 

have been undertaken in general accordance with guidelines 

endorsed under Section 105 of the Contaminated Land 

Management Act 1997 and other relevant guidelines and provided 

to DPIE. 

This assessment report was prepared by a Contaminated Land 

Consultant certified under either the Environment Institute of 

Australia or New Zealand’s “Certified Environmental Practitioner” 

(Site Contamination) scheme (CEnvP(SC)) or the Soil Science 

Australia “Certified Professional Soil Scientist Contaminated Site 

Assessment and Management (CPSS CSAM) scheme. 

E117 The Detailed Site Investigation Report must provide details on: 

 (a) primary sources of contamination, for 

example potentially contaminating 

activities, infrastructure (such as 

underground storage tanks, fuel line, 

sumps or sewer lines) or site practices; 

Refer to Section 7.2 of this report. 

 

 (b) contaminant dispersal in air, hazardous 

ground gases, surface water, 

groundwater, soil vapour, separate phase 

Refer to Section 7.3 of this report. 
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Number Condition of approval Response 

contaminants, sediments, infrastructure 

(e.g. concrete), biota, soil and dust; 

 (c) contaminant characterisation and 

behaviour (volatility, leachability, 

speciation, degradation products and 

physical and chemical conditions on-site 

which may affect how contaminants 

behave); 

Refer to Section 7.3 of this report. 

 

 

 (d) potential effects of contaminants on 

human health, including the health of 

occupants of built structures (for example 

arising from risks to service lines from 

hydrocarbons in groundwater, or risks to 

concrete from acid sulphate soils) and the 

environment; 

Refer to Section 11.6 of this report. 

 

 

 (e) potential and actual contaminant 

migration routes including potential 

preferential pathways; 

Refer to Section 11.4 of this report. 

 

 (f) the adequacy and completeness of all 

information available for use in the 

assessment of risk and for making 

decisions on management requirements, 

including an assessment of uncertainty; 

Refer to Section 8.4 of this report. 

 

 (g) the review and update of the conceptual 

site model from the preliminary and 

detailed site investigations; 

Refer to Section 7.12, 7.2, 7.3 and 11.4 of this report. 

 

 (h) nature and extent of any existing 

remediation (such as impervious surface 

cappings);  

No existing remediation infrastructure was observed or 

documented at the site. 
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Number Condition of approval Response 

 (i) whether the land is suitable (for the 

intended final land use) or can be made 

suitable through remediation. 

Refer to Conclusion (1) of this report. 

“SPA conclude that the investigation areas are not likely to be 

suitable for all potential unrestricted final land use(s) at this 

time.” 

The investigation areas could be made suitable through 

remediation/management; however, any such suitability 

determination is likely to require confirmation of the following 

(as a minimum). 

 The proposed final land use(s).  

 Clear designation of the land area requiring a suitability 

statement. Typically, this would either be a Title 

boundary or a survey area. 

 The final design/layout of the freeway (post 

construction). This would need to include areas 

proposed to be excavated/filled, final design levels and 

proposed finished paving materials. 

 Soil contamination data representative of the soils 

where such future soils will be exposed to future 

occupants. With respect to this point we note that many 

areas of the proposed alignment will be excavated, 

reshaped and/or filled. With the final soil quality of 

these areas unknown at this time. 

 Assessment of groundwater quality and potential 

groundwater future extraction and use(s). 

 Assessment of soil vapour quality and the potential for 

soil vapour to affect any future structure built on-site 

(including basements). 

 Evaluation of potential off-site sources of contamination 

and the potential for any off-site source of 

contamination to affect the potential future on-site land 

uses 

 Where residual contamination remains on-site (post 

freeway construction), documentation and management 

of residual contamination.  

 

E118 Should remediation be required to make land 

suitable for the final intended land use, a 

Remediation Action Plan must be prepared or 

reviewed and approved, by consultants 

certified under either the Environment Institute 

of Australia and New Zealand’s Certified 

Environmental Practitioner (Site 

Contamination) scheme (CEnvP(SC)) or the 

Soil Science Australia Certified Professional 

Soil Scientist Contaminated Site Assessment 

and Management (CPSS CSAM) scheme.  

Refer to Conclusion (2) of this report. 

Remediation is not required to make the investigation area 

‘suitable’ for the Early Works program, as potential interaction with 

soil contamination and/or asbestos was managed by the CEMP for 

the works. 

Determination of the need for remediation (and Remediation 

Action Plan) can only be assessed once additional information is 

provided (i.e. the proposed land use, final development design, 

etc,) and further assessment is conducted (i.e. soil, groundwater 

conditions) over the whole WFU project area.  
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Number Condition of approval Response 

The Remedial Action Plan must be prepared in 

accordance with relevant guidelines made or 

approved by the EPA under section 105 of the 

Contaminated Land Management Act 1997 

and must include measures to remediate the 

contamination at the site to ensure the site will 

be suitable for the proposed use when the 

Remedial Action Plan is implemented. The 

Remedial Action Plan must be submitted to the 

Planning Secretary for information prior to 

undertaking remediation. 

 

 

E119 The Remediation Action Plan must include 

measures to remediate the contamination at 

the site to ensure the site will be suitable for 

the proposed use and detail how the 

environmental and human health risks will be 

managed during the disturbance, remediation 

and/or removal of contaminated soil/sediment 

or groundwater.  

Nothing in this condition prevents the 

preparation of individual Remediation Action 

Plans for separate sites. 

Refer to Conclusion (2) of this report. 

Remediation is not required to make the investigation area 

‘suitable’ for the Early Works program, as potential interaction with 

soil contamination and/or asbestos was managed by the CEMP for 

the works. 

Determination of the need for remediation (and Remediation 

Action Plan) can only be assessed once additional information is 

provided (i.e. the proposed land use, final development design, 

etc,) and further assessment is conducted (i.e. soil, groundwater 

conditions) over the whole WFU project area.  

 

E120 Prior to commencing remediation, a Section B 

Site Audit Statement(s) must be prepared by a 

NSW EPA-accredited Site Auditor that certifies 

that the Remediation Action Plan is 

appropriate and that the site can be made 

suitable for the proposed use. The Remedial 

Action Plan must be implemented and any 

changes to the Remedial Action Plan must be 

approved in writing by the NSW EPA 

accredited Site Auditor.  

Nothing in this condition prevents the 

Proponent from engaging the Site Auditor to 

prepare Site Audit Statements for separate 

sites. 

Refer to Conclusion (2) of this report. 

 

Not applicable to the Early Works program 

However, further evaluation of the need for a Site Audit Statement 

with respect to site suitable for a future land use (post 

construction) will be determined following clarification of Condition 

E117(i). 

E121 A Section A1 or A2 Site Audit Statement 

(accompanied by an Environmental 

Management Plan) and its accompanying Site 

Audit Report, which state that the 

contaminated land disturbed by the work has 

been made suitable for the intended land use, 

must be submitted to the Planning Secretary 

and Council after remediation and no later 

than prior to the commencement of operation 

of the CSSI. 

Nothing in this condition prevents the 

Proponent from obtaining Section A Site Audit 

Refer to Recommendation (h) of this report. 
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Number Condition of approval Response 

Statements for individual parcels of 

remediated land. 

E122 Contaminated land must not be used for the 

purpose approved under the terms of this 

approval until a Section A1 or A2 Site Audit 

Statement is obtained which states that the 

land is suitable for that purpose and any 

conditions on the Section A Site Audit 

Statement have been complied with. 

Refer to Recommendation (h) of this report. 

 

E123 An Unexpected Finds Procedure for 

Contamination must be prepared before the 

commencement of work and must be followed 

should unexpected contamination or asbestos 

(or suspected contamination) be excavated or 

otherwise discovered. The procedure must 

include details of who will be responsible for 

implementing the unexpected finds procedure 

and the roles and responsibilities of all parties 

involved. The procedure must be submitted to 

the Planning Secretary for information. 

An Unexpected Finds Procedure for contamination (is included in 

the Construction Environmental Management Plan)  

E124 The Unexpected Finds Procedure for 

Contamination must be implemented 

throughout construction. 

An Unexpected Finds Procedure for contamination (is included in 

the Construction Environmental Management Plan) 
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Table A: RPD Results
Sample ID BH09_C_CGC DUP C RPD (%) BH09_C_CGC DUP D RPD (%) BH16_D_CGC DUP E RPD (%) BH16_D_CGC DUP F RPD (%)
Depth (m) 0.5 - 0.5 - 1 - 1 -

Date 11/05/2021 11/05/2021 11/05/2021 11/05/2021 12/05/2021 12/05/2021 12/05/2021 12/05/2021
LOR

Benzo(a)pyrene TEQ calc (zero) mg/kg 0.5 <0.5 <0.5 0 <0.5 <0.5 0 <0.5 <0.5 0 <0.5 <0.5 0
Benzo(a)pyrene TEQ calc(half) mg/kg 0.5 <0.5 <0.5 0 <0.5 0.6 82 <0.5 <0.5 0 <0.5 0.6 82
Benzo(a)pyrene TEQ calc(PQL) mg/kg 0.5 <0.5 <0.5 0 <0.5 1.2 131 <0.5 <0.5 0 <0.5 1.2 131
Benzo[b+j]fluoranthene mg/kg 0.5 - - - - <0.5 - - - - - <0.5 -
Acenaphthene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Acenaphthylene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Anthracene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Benzo(a)anthracene mg/kg 0.1 <0.1 0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 0.5 164
Benzo(a) pyrene mg/kg 0.05 <0.05 0.3 143 <0.05 <0.5 0 0.1 0.1 0 0.1 <0.5 86

Benzo(b+j) & Benzo(k)fluoranthene mg/kg 0.2 <0.2 <0.2 0 <0.2 - - <0.2 <0.2 0 <0.2 - -
Benzo(g,h,i)perylene mg/kg 0.1 <0.1 0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Benzo(k)fluoranthene mg/kg 0.5 - - - - <0.5 - - - - - <0.5 -
Chrysene mg/kg 0.1 <0.1 0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 0.5 164
Dibenz(a,h)anthracene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Fluoranthene mg/kg 0.1 <0.1 0.3 100 <0.1 <0.5 0 0.2 0.1 - 0.2 0.7 111
Fluorene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Naphthalene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Phenanthrene mg/kg 0.1 <0.1 0.1 0 <0.1 <0.5 0 <0.1 <0.1 0 <0.1 <0.5 0
Pyrene mg/kg 0.1 <0.1 0.2 67 <0.1 <0.5 0 0.1 0.1 0 0.1 0.8 156
PAHs (Sum of total) mg/kg 0.5 - - - - <0.5 - - - - - 2.5 -
Total +ve PAHs mg/kg 0.05 <0.05 1.3 185 <0.05 - - 0.4 0.4 0 0.4 - -
Arsenic mg/kg 2 <4 <4 0 <4 2.2 10 <4 <4 0 <4 3.8 62
Cadmium mg/kg 0.4 <0.4 <0.4 0 <0.4 <0.4 0 <0.4 <0.4 0 <0.4 <0.4 0
Chromium (III+VI) mg/kg 1 20 19 5 20 13 42 18 19 5 18 23 24
Copper mg/kg 1 2 3 40 2 <5 22 4 2 67 4 <5 46
Lead mg/kg 1 10 17 52 10 7.7 26 5 3 50 5 5.3 6
Mercury mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0 <0.1 <0.1 0
Nickel mg/kg 1 2 2 0 2 <5 22 <1 <1 0 <1 <5 0
Zinc mg/kg 1 6 14 80 6 6.9 14 8 4 67 8 <5 105
Moisture Content % 0.1 9.6 10 4 9.6 11 14 11 10 10 11 11 0
Moisture Content (dried @ 103°C) % 1 - - - - - - - - - - - -

Compounds Units



Table B: Analytical Results
Sample ID BH06_A_CGC BH06_C_CGC BH07_A_CGC BH07_D_CGC BH08_A_CGC BH08_D_CGC BH10_A_CGC BH10_B_CGC BH09_A_CGC BH09_C_CGC DUP C DUP D BH11_B_CGC BH11_D_CGC BH12_A_CGC BH12_B_CGC BH13_A_CGC
Depth (m) 0 0.5 0 1 0 1 0 0.25 0 0.5 - - 0.25 1 0 0.25 0

Date 28/04/2021 28/04/2021 28/04/2021 28/04/2021 28/04/2021 28/04/2021 11/05/2021 11/05/2021 11/05/2021 11/05/2021 11/05/2021 11/05/2021 11/05/2021 11/05/2021 11/05/2021 11/05/2021 11/05/2021
LOR

Naphthalene 11,000 mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 0.3 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg 0.1 0.1 0.2 0.2 1.1 <0.1 <0.1 0.4 0.4 0.2 <0.1 <0.1 <0.5 1.5 <0.1 0.1 0.2 0.4
Acenaphthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 0.1 <0.1 <0.1 <0.1 <0.1
Fluorene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.5 0.4 <0.1 <0.1 <0.1 <0.1
Phenanthrene mg/kg 0.1 0.4 0.2 0.4 2.5 0.1 <0.1 0.4 1.4 0.7 <0.1 0.1 <0.5 5.4 <0.1 0.3 0.7 0.6
Anthracene mg/kg 0.1 0.2 0.1 0.1 0.8 <0.1 <0.1 0.2 0.5 0.2 <0.1 <0.1 <0.5 5.8 <0.1 0.1 0.3 0.3
Fluoranthene mg/kg 0.1 1.1 0.8 1 7 0.6 <0.1 1.3 3 2 <0.1 0.3 <0.5 13 <0.1 1 1.9 2.3
Pyrene mg/kg 0.1 1.2 0.9 1.1 7.4 0.6 <0.1 1.2 2.6 1.7 <0.1 0.2 <0.5 11 <0.1 0.9 1.6 2.3
Benzo(a)anthracene mg/kg 0.1 0.7 0.7 0.7 5.3 0.4 <0.1 0.8 1.7 1.1 <0.1 0.1 <0.5 6.6 <0.1 0.5 1 1.6
Chrysene mg/kg 0.1 0.6 0.5 0.5 3.8 0.3 <0.1 0.6 1.4 0.9 <0.1 0.1 <0.5 5.2 <0.1 0.5 0.8 1.4
Benzo(b+j)fluoranthene mg/kg 0.2 - - - - - - - - - - - - - - - -
Benzo(k)fluoranthene mg/kg 0.2 - - - - - - - - - - - - - - - -
Benzo(b,j+k)fluoranthene mg/kg 0.2 1 1 1 7.3 0.7 <0.2 1 1 0.9 <0.2 <0.2 <0.5 5.3 <0.2 0.5 0.8 2.7
Benzo(a)pyrene mg/kg 0.05 0.74 1 0.76 5.4 0.4 <0.05 0.85 3.4 2.1 <0.05 0.3 <0.5 13 <0.05 1.1 2 1.7
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 0.4 0.6 0.5 2.7 0.2 <0.1 0.5 0.9 0.6 <0.1 <0.1 <0.5 3.5 <0.1 0.4 0.6 1
Dibenzo(a,h)anthracene mg/kg 0.1 <0.1 0.2 <0.1 0.8 <0.1 <0.1 0.1 0.2 0.2 <0.1 <0.1 <0.5 0.9 <0.1 0.1 0.2 0.2
Benzo(g,h,i)perylene mg/kg 0.1 0.5 0.8 0.6 3.5 0.3 <0.1 0.7 1.3 0.8 <0.1 0.1 <0.5 4.9 <0.1 0.5 0.8 1.3
Total +vePAH's 4,000 mg/kg 0.05 7 7.4 7.1 48 3.7 <0.05 8.4 18 11 <0.05 1.3 <0.5 76 <0.05 6.2 11 16
Benzo(a)pyrene TEQ calc (zero) 40 mg/kg 0.5 1 1.5 1 7.7 0.6 <0.5 1.3 4.1 2.5 <0.5 <0.5 <0.5 15 <0.5 1.4 2.4 2.5
Benzo(a)pyrene TEQ calc(half) 40 mg/kg 0.5 1 1.5 1.1 7.7 0.6 <0.5 1.3 4.1 2.5 <0.5 <0.5 0.6 15 <0.5 1.4 2.4 2.5
Benzo(a)pyrene TEQ calc(PQL) 40 mg/kg 0.5 1.1 1.5 1.1 7.7 0.7 <0.5 1.3 4.1 2.5 <0.5 <0.5 1.2 15 <0.5 1.4 2.4 2.5

Arsenic 3,000 mg/kg 4 <4 <4 4 8 <4 <4 7 12 <4 <4 <4 2.2 13 <4 <4 <4 36
Cadmium 900 mg/kg 0.4 <0.4 <0.4 <0.4 <0.4 0.6 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 0.7 <0.4 <0.4 <0.4 <0.4
Chromium 3,600 mg/kg 1 8 6 9 23 5 11 11 10 10 20 19 13 17 9 7 11 9
Copper 240,000 mg/kg 1 13 3 24 90 12 <1 28 19 20 2 3 <5 79 3 15 32 18
Lead 1,500 mg/kg 1 100 19 130 510 53 2 150 160 150 10 17 7.7 530 8 72 200 220
Mercury 730 mg/kg 0.1 0.1 <0.1 0.4 1.9 0.7 <0.1 1.2 2.3 0.5 <0.1 <0.1 <0.1 0.9 <0.1 0.3 1 0.3
Nickel 6,000 mg/kg 1 2 2 5 9 3 <1 11 3 3 2 2 <5 10 1 3 3 5
Zinc 400,000 mg/kg 1 59 9 150 200 57 5 150 140 84 6 14 6.9 300 21 59 88 62

Moisture Content % 0.1 17 8.6 16 18 21 18 30 17 23 9.6 10 11 20 13 23 17 20

Sample mass tested g Approx. 35g Approx. 25g Approx. 35g Approx. 35g Approx. 35g Approx. 35g Approx. 35g Approx. 40g

Sample Description -

Brown fine-
grained soil &

rocks

Brown fine-
grained soil &

rocks

Brown fine-
grained soil &

rocks

Brown fine-
grained soil &

rocks

Brown fine-
grained soil &

rocks

Brown fine-
grained soil &

rocks

Brown fine-
grained soil &

rocks

Brown fine-
grained soil &

rocks

Asbestos ID in soil ND -

No asbestos
detected at

reporting limit of
0.1g/kg: Organic
fibres detected

No asbestos
detected at

reporting limit of
0.1g/kg: Organic
fibres detected

No asbestos
detected at

reporting limit of
0.1g/kg: Organic
fibres detected

No asbestos
detected at

reporting limit of
0.1g/kg: Organic
fibres detected

No asbestos
detected at

reporting limit of
0.1g/kg: Organic
fibres detected

No asbestos
detected at

reporting limit of
0.1g/kg:

Organic fibres
detected

No asbestos
detected at

reporting limit of
0.1g/kg: Organic
fibres detected

No asbestos
detected at

reporting limit of
0.1g/kg: Organic
fibres detected

Trace Analysis ND -
No asbestos

detected
No asbestos

detected
No asbestos

detected
No asbestos

detected
No asbestos

detected
No asbestos

detected
No asbestos

detected
No asbestos

detected

Benzene 3 mg/kg - - - - - - - - - - - - - - -
Toluene 99,000 mg/kg - - - - - - - - - - - - - - -
Xylene (m & p) mg/kg - - - - - - - - - - - - - - -
Xylene (o) mg/kg - - - - - - - - - - - - - - -
Xylene (total) 81,000 mg/kg - - - - - - - - - - - - - - -
Ethylbenzene 27,000 mg/kg - - - - - - - - - - - - - - -
Total BTEX mg/kg - - - - - - - - - - - - - - -

C6-C10 26,000 mg/kg - - - - - - - - - - - - - - -
C6-C10 (F1 minus BTEX) mg/kg - - - - - - - - - - - - - - -
C10-C16 20,000 mg/kg - - - - - - - - - - - - - - -
C10-C16 (F2 minus Naphthalene) mg/kg - - - - - - - - - - - - - - -
C16-C34 27,000 mg/kg - - - - - - - - - - - - - - -
C34-C40 38,000 mg/kg - - - - - - - - - - - - - - -
C10-C40 (Sum of total) mg/kg - - - - - - - - - - - - - - -
C10-C14 mg/kg - - - - - - - - - - - - - - -
C15-C28 mg/kg - - - - - - - - - - - - - - -
C6-C9 mg/kg - - - - - - - - - - - - - - -
C29-C36 mg/kg - - - - - - - - - - - - - - -
C10-C36 (Sum of total) mg/kg - - - - - - - - - - - - - - -

Hexachlorobenzene 80 mg/kg - - - - - - - - - - - - - - -

4,4-DDE mg/kg - - - - - - - - - - - - - - -
a-BHC mg/kg - - - - - - - - - - - - - - -
Aldrin mg/kg - - - - - - - - - - - - - - -
Aldrin + Dieldrin 45 mg/kg - - - - - - - - - - - - - - -
b-BHC mg/kg - - - - - - - - - - - - - - -
Chlordane 530 mg/kg - - - - - - - - - - - - - - -
Chlordane (cis) mg/kg - - - - - - - - - - - - - - -
Chlordane (trans) mg/kg - - - - - - - - - - - - - - -
d-BHC mg/kg - - - - - - - - - - - - - - -
DDD mg/kg - - - - - - - - - - - - - - -
DDT mg/kg - - - - - - - - - - - - - - -
DDT+DDE+DDD 3,600 mg/kg - - - - - - - - - - - - - - -
Dieldrin mg/kg - - - - - - - - - - - - - - -
Endosulfan 2,000 mg/kg - - - - - - - - - - - - - - -
Endosulfan I mg/kg - - - - - - - - - - - - - - -
Endosulfan II mg/kg - - - - - - - - - - - - - - -
Endosulfan sulphate mg/kg - - - - - - - - - - - - - - -
Endrin 100 mg/kg - - - - - - - - - - - - - - -
Endrin aldehyde mg/kg - - - - - - - - - - - - - - -
Endrin ketone mg/kg - - - - - - - - - - - - - - -
g-BHC (Lindane) mg/kg - - - - - - - - - - - - - - -
Heptachlor 50 mg/kg - - - - - - - - - - - - - - -
Heptachlor epoxide mg/kg - - - - - - - - - - - - - - -
Methoxychlor 2,500 mg/kg - - - - - - - - - - - - - - -

Azinophos methyl mg/kg - - - - - - - - - - - - - - -
Bromophos-ethyl mg/kg - - - - - - - - - - - - - - -
Carbophenothion mg/kg - - - - - - - - - - - - - - -
Chlorfenvinphos mg/kg - - - - - - - - - - - - - - -
Chlorpyrifos mg/kg - - - - - - - - - - - - - - -
Chlorpyrifos-methyl mg/kg - - - - - - - - - - - - - - -
Diazinon mg/kg - - - - - - - - - - - - - - -
Dichlorvos mg/kg - - - - - - - - - - - - - - -
Dimethoate mg/kg - - - - - - - - - - - - - - -
Ethion mg/kg - - - - - - - - - - - - - - -
Fenthion mg/kg - - - - - - - - - - - - - - -
Malathion mg/kg - - - - - - - - - - - - - - -
Methyl parathion mg/kg - - - - - - - - - - - - - - -
Monocrotophos mg/kg - - - - - - - - - - - - - - -
Prothiofos mg/kg - - - - - - - - - - - - - - -

PCBs 7 mg/kg - - - - - - - - - - - - - - -

Demeton-S-methyl mg/kg - - - - - - - - - - - - - - -
Fenamiphos mg/kg - - - - - - - - - - - - - - -
Parathion mg/kg - - - - - - - - - - - - - - -
Pirimphos-ethyl mg/kg - - - - - - - - - - - - - - -
Notes

Bold Exceeds human health investigation levels for commercial/industrial land use

Halogenated Benzenes

SPA 2021

Pesticides

Polychlorinated Biphenyls

Organophosphorus Resticides

Organochlorine Pesticides

Polycyclic Aromatic Hydrocarbons
Compounds Commercial/Industrial Units

Total Recoverable Hydrocarbons

Benzene Toluene Ethylbenezene Xylenes

Asbestos

Inorganics

Heavy Metals



Table B: Analytical Results
Sample ID BH13_D_CGC BH14_A_CGC BH14_C_CGC BH15_A_CGC BH15_D_CGC BH16_A_CGC BH16_D_CGC DUP E DUP F BH17_A_CGC BH17_C_CGC BH18_A_CGC BH18_C_CGC BH19_A_CGC BH19_B_CGC BH20_A_CGC BH20_D_CGC
Depth (m) 1 0 0.5 0 1 0 1 - - 0 0.5 0 0.5 0 0.25 0 1

Date 11/05/2021 11/05/2021 11/05/2021 11/05/2021 11/05/2021 12/05/2021 12/05/2021 12/05/2021 12/05/2021 12/05/2021 12/05/2021 12/05/2021 12/05/2021 12/05/2021 12/05/2021 12/05/2021 12/05/2021
LOR

Naphthalene 11,000 mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 11 0.2 <0.1 <0.1 <0.5 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg 0.1 <0.1 0.2 0.1 0.4 6.9 0.7 <0.1 <0.1 <0.5 0.2 0.9 0.2 0.7 0.2 0.6 0.4 <0.1
Acenaphthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 18 0.1 <0.1 <0.1 <0.5 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1
Fluorene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 29 0.2 <0.1 <0.1 <0.5 <0.1 0.1 <0.1 0.3 <0.1 0.3 0.1 <0.1
Phenanthrene mg/kg 0.1 <0.1 0.6 0.3 1.2 300 2.7 <0.1 <0.1 <0.5 0.6 1.8 0.5 3.1 0.4 2.6 1.5 <0.1
Anthracene mg/kg 0.1 <0.1 0.2 <0.1 0.4 93 1 <0.1 <0.1 <0.5 0.2 0.8 0.2 1.1 0.2 0.8 0.5 <0.1
Fluoranthene mg/kg 0.1 <0.1 2 0.8 3.6 460 10 0.2 0.1 0.7 1.5 7.1 1.4 6.5 1.5 4.8 3.9 0.2
Pyrene mg/kg 0.1 <0.1 1.7 0.7 3.1 340 8.5 0.1 0.1 0.8 1.3 6.7 1.2 5.4 1.4 4 3.5 0.2
Benzo(a)anthracene mg/kg 0.1 <0.1 1.1 0.4 1.8 200 5.8 <0.1 <0.1 0.5 0.8 5.1 0.7 3.4 0.9 2.5 2.1 0.1
Chrysene mg/kg 0.1 <0.1 0.9 0.4 1.6 170 4.4 <0.1 <0.1 0.5 0.6 4.1 0.6 2.6 0.7 1.9 1.8 0.1
Benzo(b+j)fluoranthene mg/kg 0.2 - - - - - - - - - - - - - - - -
Benzo(k)fluoranthene mg/kg 0.2 - - - - - - - - - - - - - - - -
Benzo(b,j+k)fluoranthene mg/kg 0.2 <0.2 0.9 0.4 2 110 4.4 <0.2 <0.2 <0.5 1 4 0.6 2.4 0.8 2 2 <0.2
Benzo(a)pyrene mg/kg 0.05 <0.05 2.2 0.96 3.6 28 11 0.1 0.1 <0.5 0.78 11 1.4 6.1 1.9 4.3 4 0.2
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 <0.1 0.6 0.3 1 66 3 <0.1 <0.1 <0.5 0.4 2.8 0.4 1.6 0.5 1.1 1.1 <0.1
Dibenzo(a,h)anthracene mg/kg 0.1 <0.1 0.2 <0.1 0.3 20 0.8 <0.1 <0.1 <0.5 0.1 0.8 <0.1 0.4 0.1 0.3 0.3 <0.1
Benzo(g,h,i)perylene mg/kg 0.1 <0.1 0.9 0.4 1.5 83 3.9 <0.1 <0.1 <0.5 0.6 4.2 0.6 2.1 0.8 1.5 1.6 <0.1
Total +vePAH's 4,000 mg/kg 0.05 <0.05 12 4.8 20 1900 57 0.4 0.4 2.5 8.4 50 7.7 36 9.4 26 22 0.78
Benzo(a)pyrene TEQ calc (zero) 40 mg/kg 0.5 <0.5 2.7 1.1 4.3 88 13 <0.5 <0.5 <0.5 1.2 13 1.6 7.3 2.3 5.2 4.9 <0.5
Benzo(a)pyrene TEQ calc(half) 40 mg/kg 0.5 <0.5 2.7 1.1 4.3 88 13 <0.5 <0.5 0.6 1.2 13 1.7 7.3 2.3 5.2 4.9 <0.5
Benzo(a)pyrene TEQ calc(PQL) 40 mg/kg 0.5 <0.5 2.7 1.2 4.3 88 13 <0.5 <0.5 1.2 1.2 13 1.7 7.3 2.3 5.2 4.9 <0.5

Arsenic 3,000 mg/kg 4 <4 5 <4 4 <4 5 <4 <4 3.8 <4 6 4 <4 <4 <4 5 <4
Cadmium 900 mg/kg 0.4 <0.4 <0.4 <0.4 3 0.5 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Chromium 3,600 mg/kg 1 12 8 13 15 16 12 18 19 23 6 11 11 6 9 14 10 7
Copper 240,000 mg/kg 1 1 11 7 16 69 57 4 2 <5 18 19 21 11 20 23 23 4
Lead 1,500 mg/kg 1 32 64 7 85 140 150 5 3 5.3 56 110 110 110 110 110 130 9
Mercury 730 mg/kg 0.1 <0.1 <0.1 <0.1 0.5 0.2 0.5 <0.1 <0.1 <0.1 0.2 1 0.2 0.1 0.2 0.2 0.2 <0.1
Nickel 6,000 mg/kg 1 3 4 2 4 10 4 <1 <1 <5 6 3 7 2 4 4 3 1
Zinc 400,000 mg/kg 1 <1 55 4 62 140 110 8 4 <5 61 73 97 84 90 82 84 6

Moisture Content % 0.1 17 18 8.8 11 4.2 27 11 10 11 23 12 31 12 23 12 23 8.2

Sample mass tested g Approx. 35g Approx. 45g Approx. 35g Approx. 35g Approx. 35g Approx. 35g Approx. 35g

Sample Description -

Brown fine-
grained soil &

rocks

Brown fine-
grained soil &

rocks

Brown fine-
grained soil &

rocks

Brown fine-
grained soil &

rocks

Brown fine-
grained soil &

rocks

Brown fine-
grained soil &

rocks

Brown fine-
grained soil &

rocks

Asbestos ID in soil ND -

No asbestos
detected at

reporting limit of
0.1g/kg: Organic
fibres detected

No asbestos
detected at

reporting limit of
0.1g/kg:

Organic fibres
detected

No asbestos
detected at

reporting limit of
0.1g/kg: Organic
fibres detected

No asbestos
detected at

reporting limit of
0.1g/kg:

Organic fibres
detected

No asbestos
detected at

reporting limit of
0.1g/kg: Organic
fibres detected

No asbestos
detected at

reporting limit of
0.1g/kg: Organic
fibres detected

No asbestos
detected at

reporting limit of
0.1g/kg: Organic
fibres detected

Trace Analysis ND -
No asbestos

detected
No asbestos

detected
No asbestos

detected
No asbestos

detected
No asbestos

detected
No asbestos

detected
No asbestos

detected

Benzene 3 mg/kg - - - - - - - - - - - - - - -
Toluene 99,000 mg/kg - - - - - - - - - - - - - - -
Xylene (m & p) mg/kg - - - - - - - - - - - - - - -
Xylene (o) mg/kg - - - - - - - - - - - - - - -
Xylene (total) 81,000 mg/kg - - - - - - - - - - - - - - -
Ethylbenzene 27,000 mg/kg - - - - - - - - - - - - - - -
Total BTEX mg/kg - - - - - - - - - - - - - - -

C6-C10 26,000 mg/kg - - - - - - - - - - - - - - -
C6-C10 (F1 minus BTEX) mg/kg - - - - - - - - - - - - - - -
C10-C16 20,000 mg/kg - - - - - - - - - - - - - - -
C10-C16 (F2 minus Naphthalene) mg/kg - - - - - - - - - - - - - - -
C16-C34 27,000 mg/kg - - - - - - - - - - - - - - -
C34-C40 38,000 mg/kg - - - - - - - - - - - - - - -
C10-C40 (Sum of total) mg/kg - - - - - - - - - - - - - - -
C10-C14 mg/kg - - - - - - - - - - - - - - -
C15-C28 mg/kg - - - - - - - - - - - - - - -
C6-C9 mg/kg - - - - - - - - - - - - - - -
C29-C36 mg/kg - - - - - - - - - - - - - - -
C10-C36 (Sum of total) mg/kg - - - - - - - - - - - - - - -

Hexachlorobenzene 80 mg/kg - - - - - - - - - - - - - - -

4,4-DDE mg/kg - - - - - - - - - - - - - - -
a-BHC mg/kg - - - - - - - - - - - - - - -
Aldrin mg/kg - - - - - - - - - - - - - - -
Aldrin + Dieldrin 45 mg/kg - - - - - - - - - - - - - - -
b-BHC mg/kg - - - - - - - - - - - - - - -
Chlordane 530 mg/kg - - - - - - - - - - - - - - -
Chlordane (cis) mg/kg - - - - - - - - - - - - - - -
Chlordane (trans) mg/kg - - - - - - - - - - - - - - -
d-BHC mg/kg - - - - - - - - - - - - - - -
DDD mg/kg - - - - - - - - - - - - - - -
DDT mg/kg - - - - - - - - - - - - - - -
DDT+DDE+DDD 3,600 mg/kg - - - - - - - - - - - - - - -
Dieldrin mg/kg - - - - - - - - - - - - - - -
Endosulfan 2,000 mg/kg - - - - - - - - - - - - - - -
Endosulfan I mg/kg - - - - - - - - - - - - - - -
Endosulfan II mg/kg - - - - - - - - - - - - - - -
Endosulfan sulphate mg/kg - - - - - - - - - - - - - - -
Endrin 100 mg/kg - - - - - - - - - - - - - - -
Endrin aldehyde mg/kg - - - - - - - - - - - - - - -
Endrin ketone mg/kg - - - - - - - - - - - - - - -
g-BHC (Lindane) mg/kg - - - - - - - - - - - - - - -
Heptachlor 50 mg/kg - - - - - - - - - - - - - - -
Heptachlor epoxide mg/kg - - - - - - - - - - - - - - -
Methoxychlor 2,500 mg/kg - - - - - - - - - - - - - - -

Azinophos methyl mg/kg - - - - - - - - - - - - - - -
Bromophos-ethyl mg/kg - - - - - - - - - - - - - - -
Carbophenothion mg/kg - - - - - - - - - - - - - - -
Chlorfenvinphos mg/kg - - - - - - - - - - - - - - -
Chlorpyrifos mg/kg - - - - - - - - - - - - - - -
Chlorpyrifos-methyl mg/kg - - - - - - - - - - - - - - -
Diazinon mg/kg - - - - - - - - - - - - - - -
Dichlorvos mg/kg - - - - - - - - - - - - - - -
Dimethoate mg/kg - - - - - - - - - - - - - - -
Ethion mg/kg - - - - - - - - - - - - - - -
Fenthion mg/kg - - - - - - - - - - - - - - -
Malathion mg/kg - - - - - - - - - - - - - - -
Methyl parathion mg/kg - - - - - - - - - - - - - - -
Monocrotophos mg/kg - - - - - - - - - - - - - - -
Prothiofos mg/kg - - - - - - - - - - - - - - -

PCBs 7 mg/kg - - - - - - - - - - - - - - -

Demeton-S-methyl mg/kg - - - - - - - - - - - - - - -
Fenamiphos mg/kg - - - - - - - - - - - - - - -
Parathion mg/kg - - - - - - - - - - - - - - -
Pirimphos-ethyl mg/kg - - - - - - - - - - - - - - -
Notes

Bold Exceeds human health investigation levels for commercial/industrial land use

Organophosphorus Resticides

Polychlorinated Biphenyls

Pesticides

SPA 2021

Inorganics

Asbestos

Benzene Toluene Ethylbenezene Xylenes

Total Recoverable Hydrocarbons

Halogenated Benzenes

Organochlorine Pesticides

Compounds Commercial/Industrial Units
Polycyclic Aromatic Hydrocarbons

Heavy Metals



Table B: Analytical Results
Sample ID WFU_BH074 WFU_BH074 WFU_BH074 WFU_BH075 WFU_BH075 WFU_BH076 WFU_BH076 WFU_BH076 WFU_BH077 WFU_BH077 WFU_BH078 WFU_BH078 WFU_BH078 WFU_BH079 WFU_BH079 WFU_BH079 WFU_BH080 WFU_BH080 WFU_BH080 WFU_BH081 WFU_BH081
Depth (m) 0.0-0.1 0.4-0.5 1.0-1.1 0.0-0.1 0.4-0.5 0.0-0.1 0.4-0.5 1.0-1.1 0.0-0.1 0.4-0.5 0.4-0.5 2.0-2.1 3.0-3.1 0.0-0.1 0.4-0.5 1.0-1.1 0.4-0.5 1.0-1.1 2.0-2.1 0.0-0.05 0.35-0.4

Date 7/07/2020 7/07/2020 7/07/2020 7/07/2020 7/07/2020 7/07/2020 7/07/2020 7/07/2020 7/07/2020 7/07/2020 7/07/2020 7/07/2020 7/07/2020 8/07/2020 8/07/2020 8/07/2020 7/07/2020 7/07/2020 7/07/2020 30/07/2020 30/07/2020
LOR

Naphthalene 11,000 mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Acenaphthylene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.2 <0.5 <0.5 <0.5
Acenaphthene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Fluorene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Phenanthrene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.2 1.2 2.3 <0.5 1.1 <0.5 <0.5 <0.5 2 6.7 <0.5 <0.5 <0.5
Anthracene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 0.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.4 <0.5 <0.5 <0.5
Fluoranthene mg/kg 0.1 <0.5 <0.5 <0.5 0.9 <0.5 <0.5 <0.5 <0.5 2.2 3.6 7 <0.5 1.9 <0.5 0.6 <0.5 4.3 6.8 <0.5 0.8 1.1
Pyrene mg/kg 0.1 <0.5 <0.5 <0.5 0.9 <0.5 0.5 <0.5 <0.5 2.1 3.6 7.6 <0.5 2 <0.5 0.6 <0.5 4.2 5.9 <0.5 0.8 1.1
Benzo(a)anthracene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1 1.8 3.9 <0.5 0.8 <0.5 <0.5 <0.5 1.7 2.4 <0.5 <0.5 0.5
Chrysene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.8 1.6 4.2 <0.5 0.7 <0.5 <0.5 <0.5 1.7 2.3 <0.5 <0.5 <0.5
Benzo(b+j)fluoranthene mg/kg 0.2 <0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5 <0.5 1.2 2.4 4.8 <0.5 0.7 <0.5 <0.5 <0.5 2.1 2.8 <0.5 <0.5 0.7
Benzo(k)fluoranthene mg/kg 0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1 2.1 <0.5 <0.5 <0.5 <0.5 <0.5 1.1 1.2 <0.5 <0.5 <0.5
Benzo(b,j+k)fluoranthene mg/kg 0.2 - - - - - - - - - - - - - - - - - - - - -
Benzo(a)pyrene mg/kg 0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1 1.9 3.9 <0.5 0.6 <0.5 <0.5 <0.5 1.8 2.1 <0.5 <0.5 0.6
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1 2.3 <0.5 <0.5 <0.5 <0.5 <0.5 1.2 1.3 <0.5 <0.5 <0.5
Dibenzo(a,h)anthracene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(g,h,i)perylene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 1.3 2.9 <0.5 <0.5 <0.5 <0.5 <0.5 1.6 1.6 <0.5 <0.5 <0.5
Total +vePAH's 4,000 mg/kg 0.05 <0.5 <0.5 <0.5 2.4 <0.5 0.5 <0.5 <0.5 11.4 19.9 43.1 <0.5 7.8 <0.5 1.2 <0.5 21.7 35.7 <0.5 1.6 4
Benzo(a)pyrene TEQ calc (zero) 40 mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.4 2.5 6 <0.5 0.8 <0.5 <0.5 <0.5 2.4 2.9 <0.5 <0.5 0.7
Benzo(a)pyrene TEQ calc(half) 40 mg/kg 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 1.6 2.8 6 0.6 1 0.6 0.6 0.6 2.7 3.2 0.6 0.6 1
Benzo(a)pyrene TEQ calc(PQL) 40 mg/kg 0.5 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.8 3 6 1.2 1.4 1.2 1.2 1.2 2.9 3.4 1.2 1.2 1.3

Arsenic 3,000 mg/kg 4 <5 6 <5 <5 6 6 <5 <5 6 11 <5 <5 <5 <5 6 <5 <5 <5 <5 <5 <5
Cadmium 900 mg/kg 0.4 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chromium 3,600 mg/kg 1 6 8 6 11 8 11 9 12 10 10 8 3 7 6 7 6 10 9 24 11 10
Copper 240,000 mg/kg 1 9 14 <5 33 <5 18 <5 <5 26 26 480 <5 <5 13 6 <5 71 40 <5 18 20
Lead 1,500 mg/kg 1 35 39 <5 153 16 69 5 13 170 171 72 8 12 79 32 <5 293 216 6 163 81
Mercury 730 mg/kg 0.1 <0.1 0.2 <0.1 0.5 <0.1 0.2 <0.1 <0.1 0.5 0.7 0.1 <0.1 <0.1 0.2 0.1 <0.1 0.7 1.5 <0.1 0.1 0.2
Nickel 6,000 mg/kg 1 2 4 <2 6 <2 4 <2 <2 5 5 4 <2 <2 2 <2 <2 5 3 <2 7 12
Zinc 400,000 mg/kg 1 32 40 <5 93 9 170 <5 <5 115 108 44 <5 8 66 47 <5 144 115 6 78 287

Moisture Content % 0.1 10.4 13 10.3 6.3 4.9 32.8 16.2 13.7 21 15.1 10.9 12.3 9.3 28.7 17.4 17.5 13.6 13.3 12.8 16.6 13.1

Sample mass tested g
Sample Description -
Asbestos ID in soil ND - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Trace Analysis ND - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Benzene 3 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Toluene 99,000 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Xylene (m & p) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Xylene (o) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Xylene (total) 81,000 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene 27,000 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Total BTEX mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

C6-C10 26,000 mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
C6-C10 (F1 minus BTEX) mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
C10-C16 20,000 mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C10-C16 (F2 minus Naphthalene) mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C16-C34 27,000 mg/kg <100 <100 <100 180 <100 <100 <100 <100 <100 160 340 <100 <100 <100 <100 <100 100 210 <100 <100 <100
C34-C40 38,000 mg/kg <100 <100 <100 130 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
C10-C40 (Sum of total) mg/kg <50 <50 <50 310 <50 <50 <50 <50 <50 160 340 <50 <50 <50 <50 <50 100 210 <50 <50 <50
C10-C14 mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C15-C28 mg/kg <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 220 <100 <100 <100 <100 <100 <100 150 <100 <100 <100
C6-C9 mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
C29-C36 mg/kg <100 <100 <100 150 <100 <100 <100 <100 <100 <100 170 <100 <100 <100 <100 <100 <100 100 <100 <100 <100
C10-C36 (Sum of total) mg/kg <50 <50 <50 150 <50 <50 <50 <50 <50 <50 390 <50 <50 <50 <50 <50 <50 250 <50 <50 <50

Hexachlorobenzene 80 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

4,4-DDE mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
a-BHC mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Aldrin mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Aldrin + Dieldrin 45 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
b-BHC mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlordane 530 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlordane (cis) mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlordane (trans) mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
d-BHC mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
DDD mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
DDT mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
DDT+DDE+DDD 3,600 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Dieldrin mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Endosulfan 2,000 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Endosulfan I mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Endosulfan II mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Endosulfan sulphate mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Endrin 100 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Endrin aldehyde mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Endrin ketone mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
g-BHC (Lindane) mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Heptachlor 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Heptachlor epoxide mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Methoxychlor 2,500 mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Azinophos methyl mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Bromophos-ethyl mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Carbophenothion mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlorfenvinphos mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlorpyrifos mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlorpyrifos-methyl mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Diazinon mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Dichlorvos mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Dimethoate mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ethion mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Fenthion mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Malathion mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Methyl parathion mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Monocrotophos mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Prothiofos mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

PCBs 7 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Demeton-S-methyl mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Fenamiphos mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Parathion mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Pirimphos-ethyl mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Notes

Bold Exceeds human health investigation levels for commercial/industrial land use
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SMEC 2020

Compounds Commercial/Industrial Units
Polycyclic Aromatic Hydrocarbons



Table B: Analytical Results
Sample ID WFU_BH082 WFU_BH082 WFU_BH082 WFU_BH083 WFU_BH083 WFU_BH083 WFU_BH085 WFU_BH085 WFU_BH085 WFU_BH089 WFU_BH089 WFU_BH089 WFU_BH099 WFU_BH099 WFU_BH099 WFU_BH100 WFU_BH100 WFU_BH100 WFU_BH108 WFU_BH108 WFU_BH108
Depth (m) 0.0-0.1 0.4-0.5 1.2-1.4 0.0-0.1 0.4-0.5 1.0-1.1 0.0-0.1 0.4-0.5 1.0-1.1 0.0-0.1 1.0-1.1 2.0-2.1 0.0-0.1 1.0-1.1 2.0-2.1 0.0-0.1 1.0-1.1 3.65-3.85 0.0-0.1 0.4-0.5 2.8-2.9

Date 9/07/2020 9/07/2020 9/07/2020 6/07/2020 6/07/2020 6/07/2020 6/07/2020 6/07/2020 6/07/2020 6/07/2020 6/07/2020 6/07/2020 6/07/2020 6/07/2020 6/07/2020 9/07/2020 9/07/2020 9/07/2020 28/07/2020 28/07/2020 28/07/2020
LOR

Naphthalene 11,000 mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 0.8 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Acenaphthylene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 0.9 <0.5 <0.5 <0.5 <0.5 <0.5 7.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.3 <0.5 <0.5 <0.5
Acenaphthene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Fluorene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.1 <0.5 <0.5 <0.5
Phenanthrene mg/kg 0.1 0.7 0.7 <0.5 0.9 5 <0.5 <0.5 <0.5 <0.5 <0.5 23.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 17.3 0.7 1.7 <0.5
Anthracene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 1.2 <0.5 <0.5 <0.5 <0.5 <0.5 7.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 4.1 <0.5 0.6 <0.5
Fluoranthene mg/kg 0.1 2 1.9 <0.5 2 10.4 <0.5 0.8 <0.5 <0.5 1.4 50.1 <0.5 0.8 <0.5 <0.5 <0.5 <0.5 21.0 1.7 4.4 <0.5
Pyrene mg/kg 0.1 2 1.8 <0.5 2 9.1 <0.5 0.9 <0.5 <0.5 1.4 46.2 <0.5 0.8 <0.5 <0.5 <0.5 <0.5 18.4 1.7 4.3 <0.5
Benzo(a)anthracene mg/kg 0.1 1 1 <0.5 0.9 4.4 <0.5 <0.5 <0.5 <0.5 0.7 23.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 7 0.8 1.9 <0.5
Chrysene mg/kg 0.1 0.9 0.9 <0.5 0.9 4 <0.5 <0.5 <0.5 <0.5 0.6 20.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 6.6 0.7 1.8 <0.5
Benzo(b+j)fluoranthene mg/kg 0.2 1.5 1.4 <0.5 1.1 5.3 <0.5 0.6 <0.5 <0.5 1.2 29.7 <0.5 0.5 <0.5 <0.5 <0.5 <0.5 6.3 0.9 2.7 <0.5
Benzo(k)fluoranthene mg/kg 0.2 0.6 <0.5 <0.5 <0.5 2.6 <0.5 <0.5 <0.5 <0.5 <0.5 10.4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2.6 <0.5 1.0 <0.5
Benzo(b,j+k)fluoranthene mg/kg 0.2 - - - - - - - - - - - - - - - - - - - - -
Benzo(a)pyrene mg/kg 0.05 1.2 1.1 <0.5 0.9 4.3 <0.5 <0.5 <0.5 <0.5 0.9 25.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 5.9 0.7 2.5 <0.5
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 0.8 0.6 <0.5 0.5 2.6 <0.5 <0.5 <0.5 <0.5 0.6 14.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2.4 <0.5 1.3 <0.5
Dibenzo(a,h)anthracene mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 3.4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 <0.5 <0.5 <0.5
Benzo(g,h,i)perylene mg/kg 0.1 1 0.8 <0.5 0.7 3.1 <0.5 <0.5 <0.5 <0.5 0.7 17.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 3.1 0.6 1.6 <0.5
Total +vePAH's 4,000 mg/kg 0.05 11.7 10.2 <0.5 9.9 53.7 <0.5 2.3 <0.5 <0.5 7.5 282 <0.5 2.1 <0.5 <0.5 <0.5 <0.5 97.6 7.8 23.8 <0.5
Benzo(a)pyrene TEQ calc (zero) 40 mg/kg 0.5 1.6 1.4 <0.5 1.2 5.9 <0.5 <0.5 <0.5 <0.5 1.2 36.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 8.3 0.9 3.2 <0.5
Benzo(a)pyrene TEQ calc(half) 40 mg/kg 0.5 1.8 1.7 0.6 1.4 6.1 0.6 0.6 0.6 0.6 1.4 36.8 0.6 0.6 0.6 0.6 0.6 0.6 8.3 1.2 3.5 0.6
Benzo(a)pyrene TEQ calc(PQL) 40 mg/kg 0.5 2.1 2 1.2 1.7 6.4 1.2 1.2 1.2 1.2 1.7 36.8 1.2 1.2 1.2 1.2 1.2 1.2 8.3 1.5 3.7 1.2

Arsenic 3,000 mg/kg 4 <5 <5 <5 <5 7 <5 11 <5 <5 <5 7 <5 6 6 <5 <5 6 10 <5 <5 <5
Cadmium 900 mg/kg 0.4 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 3 <1 <1 <1 <1 <1
Chromium 3,600 mg/kg 1 8 8 <2 8 14 8 8 8 3 5 16 16 12 10 13 4 7 11 9 10 5
Copper 240,000 mg/kg 1 37 51 <5 16 125 9 17 <5 <5 14 171 <5 25 <5 <5 13 <5 55 41 19 <5
Lead 1,500 mg/kg 1 143 117 <5 74 697 30 73 <5 <5 89 222 8 128 22 36 67 44 65 83 154 <5
Mercury 730 mg/kg 0.1 0.4 0.4 <0.1 0.1 1.6 <0.1 0.2 <0.1 <0.1 0.1 0.7 <0.1 0.1 <0.1 <0.1 0.5 <0.1 <0.1 0.2 3 <0.1
Nickel 6,000 mg/kg 1 6 3 <2 <2 4 <2 2 <2 <2 <2 8 <2 10 <2 <2 <2 <2 <2 7 3 <2
Zinc 400,000 mg/kg 1 164 198 <5 61 318 53 94 <5 <5 56 533 5 129 14 15 54 9 88 97 105 <5

Moisture Content % 0.1 26.5 11.8 23.3 12 11.2 12.6 18.3 10.8 12.7 14.6 13.8 15.6 35 7.5 10.2 28.3 16.3 16.4 25.3 10 25.6

Sample mass tested g
Sample Description -
Asbestos ID in soil ND - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Trace Analysis ND - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Benzene 3 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Toluene 99,000 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Xylene (m & p) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Xylene (o) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Xylene (total) 81,000 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene 27,000 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Total BTEX mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

C6-C10 26,000 mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
C6-C10 (F1 minus BTEX) mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
C10-C16 20,000 mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C10-C16 (F2 minus Naphthalene) mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C16-C34 27,000 mg/kg 180 120 <100 <100 300 <100 <100 <100 <100 130 1200 <100 <100 <100 <100 <100 <100 400 <100 140 <100
C34-C40 38,000 mg/kg 120 <100 <100 <100 110 <100 <100 <100 <100 <100 440 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
C10-C40 (Sum of total) mg/kg 300 120 <50 <50 410 <50 <50 <50 <50 130 1640 <50 <50 <50 <50 <50 <50 400 <50 140 <50
C10-C14 mg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C15-C28 mg/kg <100 <100 <100 <100 190 <100 <100 <100 <100 <100 750 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
C6-C9 mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
C29-C36 mg/kg 130 <100 <100 <100 180 <100 <100 <100 <100 <100 660 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
C10-C36 (Sum of total) mg/kg 130 <50 <50 <50 370 <50 <50 <50 <50 <50 1410 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Hexachlorobenzene 80 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

4,4-DDE mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
a-BHC mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Aldrin mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Aldrin + Dieldrin 45 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.37 <0.05
b-BHC mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlordane 530 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlordane (cis) mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlordane (trans) mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
d-BHC mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
DDD mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
DDT mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
DDT+DDE+DDD 3,600 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Dieldrin mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.37 <0.05
Endosulfan 2,000 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Endosulfan I mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Endosulfan II mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Endosulfan sulphate mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Endrin 100 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Endrin aldehyde mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Endrin ketone mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
g-BHC (Lindane) mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Heptachlor 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Heptachlor epoxide mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Methoxychlor 2,500 mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Azinophos methyl mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Bromophos-ethyl mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Carbophenothion mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlorfenvinphos mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlorpyrifos mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlorpyrifos-methyl mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Diazinon mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Dichlorvos mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Dimethoate mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ethion mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Fenthion mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Malathion mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Methyl parathion mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Monocrotophos mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Prothiofos mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

PCBs 7 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Demeton-S-methyl mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Fenamiphos mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Parathion mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Pirimphos-ethyl mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Notes

Bold Exceeds human health investigation levels for commercial/industrial land use

Organophosphorus Resticides

Polychlorinated Biphenyls

Pesticides

SMEC 2020

Inorganics

Asbestos

Benzene Toluene Ethylbenezene Xylenes

Total Recoverable Hydrocarbons

Halogenated Benzenes

Organochlorine Pesticides

Compounds Commercial/Industrial Units
Polycyclic Aromatic Hydrocarbons

Heavy Metals
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Jacobs Group (Australia) Pty LtdClient

Client Details

28/04/2021Date completed instructions received

28/04/2021Date samples received

11 SoilsNumber of Samples

IA216715Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.
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Client Reference: IA216715

120114118122119%Surrogate p-Terphenyl-d14

0.77.71.11.51.1mg/kgBenzo(a)pyrene TEQ calc(PQL)

0.67.71.11.51.0mg/kgBenzo(a)pyrene TEQ calc(half)

0.67.71.01.51mg/kgBenzo(a)pyrene TEQ calc (zero)

3.7487.17.47.0mg/kgTotal +ve PAH's

0.33.50.60.80.5mg/kgBenzo(g,h,i)perylene

<0.10.8<0.10.2<0.1mg/kgDibenzo(a,h)anthracene

0.22.70.50.60.4mg/kgIndeno(1,2,3-c,d)pyrene

0.45.40.761.00.74mg/kgBenzo(a)pyrene

0.77.3111mg/kgBenzo(b,j+k)fluoranthene

0.33.80.50.50.6mg/kgChrysene

0.45.30.70.70.7mg/kgBenzo(a)anthracene

0.67.41.10.91.2mg/kgPyrene

0.67.01.00.81.1mg/kgFluoranthene

<0.10.80.10.10.2mg/kgAnthracene

0.12.50.40.20.4mg/kgPhenanthrene

<0.1<0.1<0.1<0.1<0.1mg/kgFluorene

<0.1<0.1<0.1<0.1<0.1mg/kgAcenaphthene

<0.11.10.20.20.1mg/kgAcenaphthylene

<0.1<0.1<0.1<0.1<0.1mg/kgNaphthalene

28/04/202128/04/202128/04/202128/04/202128/04/2021-Date analysed

28/04/202128/04/202128/04/202128/04/202128/04/2021-Date extracted

SoilSoilSoilSoilSoilType of sample

28/04/202128/04/202128/04/202128/04/202128/04/2021Date Sampled

0.01.00.00.50.0Depth

BH08_A_CGCBH07_D_CGCBH07_A_CGCBH06_C_CGCBH06_A_CGCUNITSYour Reference

267823-A-28267823-A-27267823-A-24267823-A-23267823-A-21Our Reference

PAHs in Soil

Envirolab Reference: 267823-A

R00Revision No:
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Client Reference: IA216715

116%Surrogate p-Terphenyl-d14

<0.5mg/kgBenzo(a)pyrene TEQ calc(PQL)

<0.5mg/kgBenzo(a)pyrene TEQ calc(half)

<0.5mg/kgBenzo(a)pyrene TEQ calc (zero)

<0.05mg/kgTotal +ve PAH's

<0.1mg/kgBenzo(g,h,i)perylene

<0.1mg/kgDibenzo(a,h)anthracene

<0.1mg/kgIndeno(1,2,3-c,d)pyrene

<0.05mg/kgBenzo(a)pyrene

<0.2mg/kgBenzo(b,j+k)fluoranthene

<0.1mg/kgChrysene

<0.1mg/kgBenzo(a)anthracene

<0.1mg/kgPyrene

<0.1mg/kgFluoranthene

<0.1mg/kgAnthracene

<0.1mg/kgPhenanthrene

<0.1mg/kgFluorene

<0.1mg/kgAcenaphthene

<0.1mg/kgAcenaphthylene

<0.1mg/kgNaphthalene

28/04/2021-Date analysed

28/04/2021-Date extracted

SoilType of sample

28/04/2021Date Sampled

1.0Depth

BH08_D_CGCUNITSYour Reference

267823-A-31Our Reference

PAHs in Soil

Envirolab Reference: 267823-A

R00Revision No:
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Client Reference: IA216715

5mg/kgZinc

<1mg/kgNickel

<0.1mg/kgMercury

2mg/kgLead

<1mg/kgCopper

11mg/kgChromium

<0.4mg/kgCadmium

<4mg/kgArsenic

29/04/2021-Date analysed

29/04/2021-Date prepared

SoilType of sample

28/04/2021Date Sampled

1.0Depth

BH08_D_CGCUNITSYour Reference

267823-A-31Our Reference

Acid Extractable metals in soil

57200150959mg/kgZinc

39522mg/kgNickel

0.71.90.4<0.10.1mg/kgMercury

5351013019100mg/kgLead

129024313mg/kgCopper

523968mg/kgChromium

0.6<0.4<0.4<0.4<0.4mg/kgCadmium

<484<4<4mg/kgArsenic

29/04/202129/04/202129/04/202129/04/202129/04/2021-Date analysed

29/04/202129/04/202129/04/202129/04/202129/04/2021-Date prepared

SoilSoilSoilSoilSoilType of sample

28/04/202128/04/202128/04/202128/04/202128/04/2021Date Sampled

0.01.00.00.50.0Depth

BH08_A_CGCBH07_D_CGCBH07_A_CGCBH06_C_CGCBH06_A_CGCUNITSYour Reference

267823-A-28267823-A-27267823-A-24267823-A-23267823-A-21Our Reference

Acid Extractable metals in soil

Envirolab Reference: 267823-A

R00Revision No:
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Client Reference: IA216715

18%Moisture

29/04/2021-Date analysed

28/04/2021-Date prepared

SoilType of sample

28/04/2021Date Sampled

1.0Depth

BH08_D_CGCUNITSYour Reference

267823-A-31Our Reference

Moisture

2118168.617%Moisture

29/04/202129/04/202129/04/202129/04/202129/04/2021-Date analysed

28/04/202128/04/202128/04/202128/04/202128/04/2021-Date prepared

SoilSoilSoilSoilSoilType of sample

28/04/202128/04/202128/04/202128/04/202128/04/2021Date Sampled

0.01.00.00.50.0Depth

BH08_A_CGCBH07_D_CGCBH07_A_CGCBH06_C_CGCBH06_A_CGCUNITSYour Reference

267823-A-28267823-A-27267823-A-24267823-A-23267823-A-21Our Reference

Moisture

Envirolab Reference: 267823-A

R00Revision No:
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Client Reference: IA216715

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

-Trace Analysis

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

-Asbestos ID in soil

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

-Sample Description

Approx. 35gApprox. 25gApprox. 35ggSample mass tested

29/04/202129/04/202129/04/2021-Date analysed

SoilSoilSoilType of sample

28/04/202128/04/202128/04/2021Date Sampled

0.00.00.0Depth

BH08_A_CGCBH07_A_CGCBH06_A_CGCUNITSYour Reference

267823-A-28267823-A-24267823-A-21Our Reference

Asbestos ID - soils

Envirolab Reference: 267823-A

R00Revision No:
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Client Reference: IA216715

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS and/or 
GC-MS/MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.
 For soil results:-
 1. ‘EQ PQL’values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the most conservative 
approach and can give false positive TEQs given that PAHs that contribute to the TEQ calculation may not be present. 
 2. ‘EQ zero’values are assuming all contributing PAHs reported as <PQL are zero. This is the least conservative approach and 
is more susceptible to false negative TEQs when PAHs that contribute to the TEQ calculation are present but below PQL.
 3. ‘EQ half PQL’values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. Hence a mid-point 
between the most and least conservative approaches above.
 Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore "Total +ve PAHs" is simply a sum of 
the positive individual PAHs.

Org-022/025

Determination of Mercury by Cold Vapour AAS. Metals-021

Determination of various metals by ICP-AES. Metals-020

Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.
 

Inorg-008

Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and Dispersion Staining 
Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 4964-2004.

ASB-001

Methodology SummaryMethod ID

Envirolab Reference: 267823-A

R00Revision No:
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Client Reference: IA216715

[NT]128[NT][NT][NT][NT]124Org-022/025%Surrogate p-Terphenyl-d14

[NT][NT][NT][NT][NT][NT]<0.1Org-022/0250.1mg/kgBenzo(g,h,i)perylene

[NT][NT][NT][NT][NT][NT]<0.1Org-022/0250.1mg/kgDibenzo(a,h)anthracene

[NT][NT][NT][NT][NT][NT]<0.1Org-022/0250.1mg/kgIndeno(1,2,3-c,d)pyrene

[NT]88[NT][NT][NT][NT]<0.05Org-022/0250.05mg/kgBenzo(a)pyrene

[NT][NT][NT][NT][NT][NT]<0.2Org-022/0250.2mg/kgBenzo(b,j+k)fluoranthene

[NT]67[NT][NT][NT][NT]<0.1Org-022/0250.1mg/kgChrysene

[NT][NT][NT][NT][NT][NT]<0.1Org-022/0250.1mg/kgBenzo(a)anthracene

[NT]93[NT][NT][NT][NT]<0.1Org-022/0250.1mg/kgPyrene

[NT]91[NT][NT][NT][NT]<0.1Org-022/0250.1mg/kgFluoranthene

[NT][NT][NT][NT][NT][NT]<0.1Org-022/0250.1mg/kgAnthracene

[NT]99[NT][NT][NT][NT]<0.1Org-022/0250.1mg/kgPhenanthrene

[NT]84[NT][NT][NT][NT]<0.1Org-022/0250.1mg/kgFluorene

[NT]79[NT][NT][NT][NT]<0.1Org-022/0250.1mg/kgAcenaphthene

[NT][NT][NT][NT][NT][NT]<0.1Org-022/0250.1mg/kgAcenaphthylene

[NT]108[NT][NT][NT][NT]<0.1Org-022/0250.1mg/kgNaphthalene

[NT]28/04/2021[NT][NT][NT][NT]28/04/2021-Date analysed

[NT]28/04/2021[NT][NT][NT][NT]28/04/2021-Date extracted

[NT]LCS-8RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Soil

Envirolab Reference: 267823-A

R00Revision No:
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Client Reference: IA216715

[NT]96[NT][NT][NT][NT]<1Metals-0201mg/kgZinc

[NT]98[NT][NT][NT][NT]<1Metals-0201mg/kgNickel

[NT]107[NT][NT][NT][NT]<0.1Metals-0210.1mg/kgMercury

[NT]96[NT][NT][NT][NT]<1Metals-0201mg/kgLead

[NT]99[NT][NT][NT][NT]<1Metals-0201mg/kgCopper

[NT]98[NT][NT][NT][NT]<1Metals-0201mg/kgChromium

[NT]96[NT][NT][NT][NT]<0.4Metals-0200.4mg/kgCadmium

[NT]105[NT][NT][NT][NT]<4Metals-0204mg/kgArsenic

[NT]29/04/2021[NT][NT][NT][NT]29/04/2021-Date analysed

[NT]29/04/2021[NT][NT][NT][NT]29/04/2021-Date prepared

[NT]LCS-8RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

Envirolab Reference: 267823-A

R00Revision No:
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Client Reference: IA216715

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Envirolab Reference: 267823-A

R00Revision No:
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Client Reference: IA216715

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

Envirolab Reference: 267823-A

R00Revision No:
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Client Reference: IA216715

Asbestos: A portion of the supplied sample was sub-sampled for asbestos analysis according to Envirolab procedures. 
 We cannot guarantee that this sub-sample is indicative of the entire sample. Envirolab recommends supplying 40-50g of sample in 
its own container. 
 Note: Samples were sub-sampled from jars provided by the client.

Report Comments

Envirolab Reference: 267823-A

R00Revision No:
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

SAMPLE RECEIPT ADVICE

Attention

Jacobs Group (Australia) Pty LtdClient

Client Details

29/04/2021Date Results Expected to be Reported

28/04/2021Date Instructions Received

28/04/2021Date Sample Received

267823-AEnvirolab Reference

IA216715Your reference

Sample Login Details

YESSampling Date Provided

Ice PackCooling Method

8Temperature on Receipt (°C)

1 dayTurnaround Time Requested

11 SoilsNo. of Samples Provided

YesSamples received in appropriate condition for analysis

Sample Condition

Nil

Comments

Please direct any queries to:

Email:   jhurst@envirolab.com.auEmail:   ahie@envirolab.com.au

Fax:      02 9910 6201Fax:      02 9910 6201

Phone: 02 9910 6200Phone: 02 9910 6200

Analysis Underway, details on the following page:
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

PPBH08_D_CGC-1.0

PBH08_C_CGC-0.5

PBH08_B_CGC-0.25

PPPBH08_A_CGC-0.0

PPBH07_D_CGC-1.0

PBH07_C_CGC-0.5

PBH07_B_CGC-0.25

PPPBH07_A_CGC-0.0

PPBH06_C_CGC-0.5

PBH06_B_CGC-0.25

PPPBH06_A_CGC-0.0

PBH05_C-0.5

PBH05_B-0.25

PBH05_A-0.0

PBH04_D-0.9

PBH04_C-0.5

PBH04_B-0.25

PBH04_A-0.0

PBH03_D-1.0

PBH03_C-0.5

PBH03_B-0.25

PBH03_A-0.0

PQAQC2

PQAQC1

PBH02_C-0.5

PBH02_B-0.25

PBH02_A-0.0

PBH01_D-0.8

PBH01_C-0.5

PBH01_B-0.25

PBH01_A-0.0
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Sample ID

The ' THIS IS NOT A REPORT OF THE RESULTS.P' indicates the testing you have requested.
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

TAT for Micro is dependent on incubation. This varies from 3 to 6 days.

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction
and/or analysis (exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, Total Recoverable
metals and PFAS analysis where solids are included by default.

Requests for longer term sample storage must be received in writing.

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

Additional Info

Page | 3 of 3









Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

CERTIFICATE OF ANALYSIS 268815

Level 7, 177 Pac fic Highway, North Sydney, NSW, 2060Address

Attention

Jacobs Group (Australia) Pty LtdClient

Client Details

12/05/2021Date completed instructions received

12/05/2021Date samples received

48 SoilNumber of Samples

IA216715Your Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

13/05/2021Date of Issue

13/05/2021Date results requested by

Report Details

 Laboratory Manager

Authorised By

 Chemist

Supervisor

up Technical Manager

nior Chemist

Results Approved By

Authorised by Asbestos Approved Signatory: 

Analysed by Asbestos Approved Identifier: 

Asbestos Approved By

Revision No: R00

268815Envirolab Reference: Page | 1 of 21



Client Reference: IA216715

110111108106119%Surrogate p-Terphenyl-d14

<0.5<0.52.54.11.3mg/kgBenzo(a)pyrene TEQ calc(PQL)

<0.5<0.52.54.11.3mg/kgBenzo(a)pyrene TEQ calc(half)

<0.5<0.52.54.11.3mg/kgBenzo(a)pyrene TEQ calc (zero)

1.3<0.0511188.4mg/kgTotal +ve PAH's

0.1<0.10.81.30.7mg/kgBenzo(g,h,i)perylene

<0.1<0.10.20.20.1mg/kgDibenzo(a,h)anthracene

<0.1<0.10.60.90.5mg/kgIndeno(1,2,3-c,d)pyrene

0.3<0.052.13.40.85mg/kgBenzo(a)pyrene

<0.2<0.20.911mg/kgBenzo(b,j+k)fluoranthene

0.1<0.10.91.40.6mg/kgChrysene

0.1<0.11.11.70.8mg/kgBenzo(a)anthracene

0.2<0.11.72.61.2mg/kgPyrene

0.3<0.12.03.01.3mg/kgFluoranthene

<0.1<0.10.20.50.2mg/kgAnthracene

0.1<0.10.71.40.4mg/kgPhenanthrene

<0.1<0.1<0.10.1<0.1mg/kgFluorene

<0.1<0.1<0.1<0.1<0.1mg/kgAcenaphthene

<0.1<0.10.20.40.4mg/kgAcenaphthylene

<0.1<0.1<0.1<0.1<0.1mg/kgNaphthalene

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date extracted

SoilSoilSoilSoilSoilType of sample

11/05/202111/05/202111/05/202111/05/202111/05/2021Date Sampled

-0.50.00.250.0Depth

DUP CBH09_C_CGCBH09_A_CGCBH10_B_CGCBH10_A_CGCUNITSYour Reference

268815-8268815-6268815-4268815-2268815-1Our Reference

PAHs in Soil

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

115107111108106%Surrogate p-Terphenyl-d14

2.52.41.4<0.515mg/kgBenzo(a)pyrene TEQ calc(PQL)

2.52.41.4<0.515mg/kgBenzo(a)pyrene TEQ calc(half)

2.52.41.4<0.515mg/kgBenzo(a)pyrene TEQ calc (zero)

16116.2<0.0576mg/kgTotal +ve PAH's

1.30.80.5<0.14.9mg/kgBenzo(g,h,i)perylene

0.20.20.1<0.10.9mg/kgDibenzo(a,h)anthracene

10.60.4<0.13.5mg/kgIndeno(1,2,3-c,d)pyrene

1.72.01.1<0.0513mg/kgBenzo(a)pyrene

2.70.80.5<0.25.3mg/kgBenzo(b,j+k)fluoranthene

1.40.80.5<0.15.2mg/kgChrysene

1.61.00.5<0.16.6mg/kgBenzo(a)anthracene

2.31.60.9<0.111mg/kgPyrene

2.31.91.0<0.113mg/kgFluoranthene

0.30.30.1<0.15.8mg/kgAnthracene

0.60.70.3<0.15.4mg/kgPhenanthrene

<0.1<0.1<0.1<0.10.4mg/kgFluorene

<0.1<0.1<0.1<0.10.1mg/kgAcenaphthene

0.40.20.1<0.11.5mg/kgAcenaphthylene

<0.1<0.1<0.1<0.10.3mg/kgNaphthalene

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date extracted

SoilSoilSoilSoilSoilType of sample

11/05/202111/05/202111/05/202111/05/202111/05/2021Date Sampled

0.00.250.01.00.25Depth

BH13_A_CGCBH12_B_CGCBH12_A_CGCBH11_D_CGCBH11_B_CGCUNITSYour Reference

268815-17268815-14268815-13268815-12268815-10Our Reference

PAHs in Soil

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

106104107110111%Surrogate p-Terphenyl-d14

884.31.22.7<0.5mg/kgBenzo(a)pyrene TEQ calc(PQL)

884.31.12.7<0.5mg/kgBenzo(a)pyrene TEQ calc(half)

884.31.12.7<0.5mg/kgBenzo(a)pyrene TEQ calc (zero)

1,900204.812<0.05mg/kgTotal +ve PAH's

831.50.40.9<0.1mg/kgBenzo(g,h,i)perylene

200.3<0.10.2<0.1mg/kgDibenzo(a,h)anthracene

661.00.30.6<0.1mg/kgIndeno(1,2,3-c,d)pyrene

283.60.962.2<0.05mg/kgBenzo(a)pyrene

11020.40.9<0.2mg/kgBenzo(b,j+k)fluoranthene

1701.60.40.9<0.1mg/kgChrysene

2001.80.41.1<0.1mg/kgBenzo(a)anthracene

3403.10.71.7<0.1mg/kgPyrene

4603.60.82.0<0.1mg/kgFluoranthene

930.4<0.10.2<0.1mg/kgAnthracene

3001.20.30.6<0.1mg/kgPhenanthrene

29<0.1<0.1<0.1<0.1mg/kgFluorene

18<0.1<0.1<0.1<0.1mg/kgAcenaphthene

6.90.40.10.2<0.1mg/kgAcenaphthylene

11<0.1<0.1<0.1<0.1mg/kgNaphthalene

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date extracted

SoilSoilSoilSoilSoilType of sample

11/05/202111/05/202111/05/202111/05/202111/05/2021Date Sampled

1.00.00.50.01.0Depth

BH15_D_CGCBH15_A_CGCBH14_C_CGCBH14_A_CGCBH13_D_CGCUNITSYour Reference

268815-28268815-25268815-23268815-21268815-20Our Reference

PAHs in Soil

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

106112109108108%Surrogate p-Terphenyl-d14

131.2<0.5<0.513mg/kgBenzo(a)pyrene TEQ calc(PQL)

131.2<0.5<0.513mg/kgBenzo(a)pyrene TEQ calc(half)

131.2<0.5<0.513mg/kgBenzo(a)pyrene TEQ calc (zero)

508.40.40.457mg/kgTotal +ve PAH's

4.20.6<0.1<0.13.9mg/kgBenzo(g,h,i)perylene

0.80.1<0.1<0.10.8mg/kgDibenzo(a,h)anthracene

2.80.4<0.1<0.13.0mg/kgIndeno(1,2,3-c,d)pyrene

110.780.10.111mg/kgBenzo(a)pyrene

4.01<0.2<0.24.4mg/kgBenzo(b,j+k)fluoranthene

4.10.6<0.1<0.14.4mg/kgChrysene

5.10.8<0.1<0.15.8mg/kgBenzo(a)anthracene

6.71.30.10.18.5mg/kgPyrene

7.11.50.10.210mg/kgFluoranthene

0.80.2<0.1<0.11.0mg/kgAnthracene

1.80.6<0.1<0.12.7mg/kgPhenanthrene

0.1<0.1<0.1<0.10.2mg/kgFluorene

<0.1<0.1<0.1<0.10.1mg/kgAcenaphthene

0.90.2<0.1<0.10.7mg/kgAcenaphthylene

0.1<0.1<0.1<0.10.2mg/kgNaphthalene

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date extracted

SoilSoilSoilSoilSoilType of sample

12/05/202112/05/202112/05/202112/05/202112/05/2021Date Sampled

0.50.0-1.00.0Depth

BH17_C_CGCBH17_A_CGCDUP EBH16_D_CGCBH16_A_CGCUNITSYour Reference

268815-36268815-34268815-33268815-32268815-29Our Reference

PAHs in Soil

Envirolab Reference: 268815

R00Revision No:

Page | 5 of 21



Client Reference: IA216715

108104112104112%Surrogate p-Terphenyl-d14

4.95.22.37.31.7mg/kgBenzo(a)pyrene TEQ calc(PQL)

4.95.22.37.31.7mg/kgBenzo(a)pyrene TEQ calc(half)

4.95.22.37.31.6mg/kgBenzo(a)pyrene TEQ calc (zero)

22269.4367.7mg/kgTotal +ve PAH's

1.61.50.82.10.6mg/kgBenzo(g,h,i)perylene

0.30.30.10.4<0.1mg/kgDibenzo(a,h)anthracene

1.11.10.51.60.4mg/kgIndeno(1,2,3-c,d)pyrene

4.04.31.96.11.4mg/kgBenzo(a)pyrene

220.82.40.6mg/kgBenzo(b,j+k)fluoranthene

1.81.90.72.60.6mg/kgChrysene

2.12.50.93.40.7mg/kgBenzo(a)anthracene

3.54.01.45.41.2mg/kgPyrene

3.94.81.56.51.4mg/kgFluoranthene

0.50.80.21.10.2mg/kgAnthracene

1.52.60.43.10.5mg/kgPhenanthrene

0.10.3<0.10.3<0.1mg/kgFluorene

<0.1<0.1<0.10.1<0.1mg/kgAcenaphthene

0.40.60.20.70.2mg/kgAcenaphthylene

<0.1<0.1<0.1<0.1<0.1mg/kgNaphthalene

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date extracted

SoilSoilSoilSoilSoilType of sample

12/05/202112/05/202112/05/202112/05/202112/05/2021Date Sampled

0.00.250.00.50.0Depth

BH20_A_CGCBH19_B_CGCBH19_A_CGCBH18_C_CGCBH18_A_CGCUNITSYour Reference

268815-45268815-42268815-41268815-40268815-38Our Reference

PAHs in Soil

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

107%Surrogate p-Terphenyl-d14

<0.5mg/kgBenzo(a)pyrene TEQ calc(PQL)

<0.5mg/kgBenzo(a)pyrene TEQ calc(half)

<0.5mg/kgBenzo(a)pyrene TEQ calc (zero)

0.78mg/kgTotal +ve PAH's

<0.1mg/kgBenzo(g,h,i)perylene

<0.1mg/kgDibenzo(a,h)anthracene

<0.1mg/kgIndeno(1,2,3-c,d)pyrene

0.2mg/kgBenzo(a)pyrene

<0.2mg/kgBenzo(b,j+k)fluoranthene

0.1mg/kgChrysene

0.1mg/kgBenzo(a)anthracene

0.2mg/kgPyrene

0.2mg/kgFluoranthene

<0.1mg/kgAnthracene

<0.1mg/kgPhenanthrene

<0.1mg/kgFluorene

<0.1mg/kgAcenaphthene

<0.1mg/kgAcenaphthylene

<0.1mg/kgNaphthalene

12/05/2021-Date analysed

12/05/2021-Date extracted

SoilType of sample

12/05/2021Date Sampled

1.0Depth

BH20_D_CGCUNITSYour Reference

268815-48Our Reference

PAHs in Soil

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

62885921300mg/kgZinc

533110mg/kgNickel

0.31.00.3<0.10.9mg/kgMercury

220200728530mg/kgLead

183215379mg/kgCopper

9117917mg/kgChromium

<0.4<0.4<0.4<0.40.7mg/kgCadmium

36<4<4<413mg/kgArsenic

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date prepared

SoilSoilSoilSoilSoilType of sample

11/05/202111/05/202111/05/202111/05/202111/05/2021Date Sampled

0.00.250.01.00.25Depth

BH13_A_CGCBH12_B_CGCBH12_A_CGCBH11_D_CGCBH11_B_CGCUNITSYour Reference

268815-17268815-14268815-13268815-12268815-10Our Reference

Acid Extractable metals in soil

14684140150mg/kgZinc

223311mg/kgNickel

<0.1<0.10.52.31.2mg/kgMercury

1710150160150mg/kgLead

32201928mg/kgCopper

1920101011mg/kgChromium

<0.4<0.4<0.4<0.4<0.4mg/kgCadmium

<4<4<4127mg/kgArsenic

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date prepared

SoilSoilSoilSoilSoilType of sample

11/05/202111/05/202111/05/202111/05/202111/05/2021Date Sampled

-0.50.00.250.0Depth

DUP CBH09_C_CGCBH09_A_CGCBH10_B_CGCBH10_A_CGCUNITSYour Reference

268815-8268815-6268815-4268815-2268815-1Our Reference

Acid Extractable metals in soil

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

736148110mg/kgZinc

36<1<14mg/kgNickel

10.2<0.1<0.10.5mg/kgMercury

1105635150mg/kgLead

19182457mg/kgCopper

116191812mg/kgChromium

<0.4<0.4<0.4<0.4<0.4mg/kgCadmium

6<4<4<45mg/kgArsenic

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date prepared

SoilSoilSoilSoilSoilType of sample

12/05/202112/05/202112/05/202112/05/202112/05/2021Date Sampled

0.50.0-1.00.0Depth

BH17_C_CGCBH17_A_CGCDUP EBH16_D_CGCBH16_A_CGCUNITSYour Reference

268815-36268815-34268815-33268815-32268815-29Our Reference

Acid Extractable metals in soil

14062455<1mg/kgZinc

104243mg/kgNickel

0.20.5<0.1<0.1<0.1mg/kgMercury

1408576432mg/kgLead

69167111mg/kgCopper

161513812mg/kgChromium

0.53<0.4<0.4<0.4mg/kgCadmium

<44<45<4mg/kgArsenic

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date prepared

SoilSoilSoilSoilSoilType of sample

11/05/202111/05/202111/05/202111/05/202111/05/2021Date Sampled

1.00.00.50.01.0Depth

BH15_D_CGCBH15_A_CGCBH14_C_CGCBH14_A_CGCBH13_D_CGCUNITSYour Reference

268815-28268815-25268815-23268815-21268815-20Our Reference

Acid Extractable metals in soil

Envirolab Reference: 268815

R00Revision No:

Page | 9 of 21



Client Reference: IA216715

6mg/kgZinc

1mg/kgNickel

<0.1mg/kgMercury

9mg/kgLead

4mg/kgCopper

7mg/kgChromium

<0.4mg/kgCadmium

<4mg/kgArsenic

12/05/2021-Date analysed

12/05/2021-Date prepared

SoilType of sample

12/05/2021Date Sampled

1.0Depth

BH20_D_CGCUNITSYour Reference

268815-48Our Reference

Acid Extractable metals in soil

8482908497mg/kgZinc

34427mg/kgNickel

0.20.20.20.10.2mg/kgMercury

130110110110110mg/kgLead

2323201121mg/kgCopper

10149611mg/kgChromium

<0.4<0.4<0.4<0.4<0.4mg/kgCadmium

5<4<4<44mg/kgArsenic

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date prepared

SoilSoilSoilSoilSoilType of sample

12/05/202112/05/202112/05/202112/05/202112/05/2021Date Sampled

0.00.250.00.50.0Depth

BH20_A_CGCBH19_B_CGCBH19_A_CGCBH18_C_CGCBH18_A_CGCUNITSYour Reference

268815-45268815-42268815-41268815-40268815-38Our Reference

Acid Extractable metals in soil

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

1223101127%Moisture

13/05/202113/05/202113/05/202113/05/202113/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date prepared

SoilSoilSoilSoilSoilType of sample

12/05/202112/05/202112/05/202112/05/202112/05/2021Date Sampled

0.50.0-1.00.0Depth

BH17_C_CGCBH17_A_CGCDUP EBH16_D_CGCBH16_A_CGCUNITSYour Reference

268815-36268815-34268815-33268815-32268815-29Our Reference

Moisture

4.2118.81817%Moisture

13/05/202113/05/202113/05/202113/05/202113/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date prepared

SoilSoilSoilSoilSoilType of sample

11/05/202111/05/202111/05/202111/05/202111/05/2021Date Sampled

1.00.00.50.01.0Depth

BH15_D_CGCBH15_A_CGCBH14_C_CGCBH14_A_CGCBH13_D_CGCUNITSYour Reference

268815-28268815-25268815-23268815-21268815-20Our Reference

Moisture

2017231320%Moisture

13/05/202113/05/202113/05/202113/05/202113/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date prepared

SoilSoilSoilSoilSoilType of sample

11/05/202111/05/202111/05/202111/05/202111/05/2021Date Sampled

0.00.250.01.00.25Depth

BH13_A_CGCBH12_B_CGCBH12_A_CGCBH11_D_CGCBH11_B_CGCUNITSYour Reference

268815-17268815-14268815-13268815-12268815-10Our Reference

Moisture

109.6231730%Moisture

13/05/202113/05/202113/05/202113/05/202113/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date prepared

SoilSoilSoilSoilSoilType of sample

11/05/202111/05/202111/05/202111/05/202111/05/2021Date Sampled

-0.50.00.250.0Depth

DUP CBH09_C_CGCBH09_A_CGCBH10_B_CGCBH10_A_CGCUNITSYour Reference

268815-8268815-6268815-4268815-2268815-1Our Reference

Moisture

Envirolab Reference: 268815

R00Revision No:

Page | 11 of 21



Client Reference: IA216715

8.2%Moisture

13/05/2021-Date analysed

12/05/2021-Date prepared

SoilType of sample

12/05/2021Date Sampled

1.0Depth

BH20_D_CGCUNITSYour Reference

268815-48Our Reference

Moisture

2312231231%Moisture

13/05/202113/05/202113/05/202113/05/202113/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/202112/05/2021-Date prepared

SoilSoilSoilSoilSoilType of sample

12/05/202112/05/202112/05/202112/05/202112/05/2021Date Sampled

0.00.250.00.50.0Depth

BH20_A_CGCBH19_B_CGCBH19_A_CGCBH18_C_CGCBH18_A_CGCUNITSYour Reference

268815-45268815-42268815-41268815-40268815-38Our Reference

Moisture

Envirolab Reference: 268815

R00Revision No:

Page | 12 of 21



Client Reference: IA216715

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

-Trace Analysis

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

-Asbestos ID in soil

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

-Sample Description

Approx. 35gApprox. 35gApprox. 35gApprox. 45gApprox. 35ggSample mass tested

13/05/202113/05/202113/05/202113/05/202113/05/2021-Date analysed

SoilSoilSoilSoilSoilType of sample

12/05/202112/05/202112/05/202111/05/202111/05/2021Date Sampled

0.00.00.00.00.0Depth

BH18_A_CGCBH17_A_CGCBH16_A_CGCBH15_A_CGCBH14_A_CGCUNITSYour Reference

268815-38268815-34268815-29268815-25268815-21Our Reference

Asbestos ID - soils

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

-Trace Analysis

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

-Asbestos ID in soil

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

-Sample Description

Approx. 40gApprox. 35gApprox. 35gApprox. 35gApprox. 35ggSample mass tested

13/05/202113/05/202113/05/202113/05/202113/05/2021-Date analysed

SoilSoilSoilSoilSoilType of sample

11/05/202111/05/202111/05/202111/05/202111/05/2021Date Sampled

0.00.00.250.00.0Depth

BH13_A_CGCBH12_A_CGCBH11_B_CGCBH09_A_CGCBH10_A_CGCUNITSYour Reference

268815-17268815-13268815-10268815-4268815-1Our Reference

Asbestos ID - soils

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

No asbestos 
detected

No asbestos 
detected

-Trace Analysis

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
 Organic fibres 

detected

-Asbestos ID in soil

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

-Sample Description

Approx. 35gApprox. 35ggSample mass tested

13/05/202113/05/2021-Date analysed

SoilSoilType of sample

12/05/202112/05/2021Date Sampled

0.00.0Depth

BH20_A_CGCBH19_A_CGCUNITSYour Reference

268815-45268815-41Our Reference

Asbestos ID - soils

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS and/or 
GC-MS/MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.
 For soil results:-
 1. ‘EQ PQL’values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the most conservative 
approach and can give false positive TEQs given that PAHs that contribute to the TEQ calculation may not be present. 
 2. ‘EQ zero’values are assuming all contributing PAHs reported as <PQL are zero. This is the least conservative approach and 
is more susceptible to false negative TEQs when PAHs that contribute to the TEQ calculation are present but below PQL.
 3. ‘EQ half PQL’values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. Hence a mid-point 
between the most and least conservative approaches above.
 Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore "Total +ve PAHs" is simply a sum of 
the positive individual PAHs.

Org-022/025

Determination of Mercury by Cold Vapour AAS. Metals-021

Determination of various metals by ICP-AES. Metals-020

Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.
 

Inorg-008

Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and Dispersion Staining 
Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 4964-2004.

ASB-001

Methodology SummaryMethod ID

Envirolab Reference: 268815

R00Revision No:

Page | 15 of 21



Client Reference: IA216715

102107211311517[NT]Org-022/025%Surrogate p-Terphenyl-d14

[NT][NT]01.31.317[NT]Org-022/0250.1mg/kgBenzo(g,h,i)perylene

[NT][NT]400.30.217[NT]Org-022/0250.1mg/kgDibenzo(a,h)anthracene

[NT][NT]110.9117[NT]Org-022/0250.1mg/kgIndeno(1,2,3-c,d)pyrene

#9061.61.717[NT]Org-022/0250.05mg/kgBenzo(a)pyrene

[NT][NT]42.62.717[NT]Org-022/0250.2mg/kgBenzo(b,j+k)fluoranthene

#8601.41.417[NT]Org-022/0250.1mg/kgChrysene

[NT][NT]01.61.617[NT]Org-022/0250.1mg/kgBenzo(a)anthracene

#9302.32.317[NT]Org-022/0250.1mg/kgPyrene

#10202.32.317[NT]Org-022/0250.1mg/kgFluoranthene

[NT][NT]400.20.317[NT]Org-022/0250.1mg/kgAnthracene

9910300.60.617[NT]Org-022/0250.1mg/kgPhenanthrene

87890<0.1<0.117[NT]Org-022/0250.1mg/kgFluorene

68710<0.1<0.117[NT]Org-022/0250.1mg/kgAcenaphthene

[NT][NT]00.40.417[NT]Org-022/0250.1mg/kgAcenaphthylene

1011080<0.1<0.117[NT]Org-022/0250.1mg/kgNaphthalene

12/05/202112/05/202112/05/202112/05/202117[NT]-Date analysed

12/05/202112/05/202112/05/202112/05/202117[NT]-Date extracted

268815-36LCS-9RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Soil

10110931151191114Org-022/025%Surrogate p-Terphenyl-d14

[NT][NT]130.80.71<0.1Org-022/0250.1mg/kgBenzo(g,h,i)perylene

[NT][NT]00.10.11<0.1Org-022/0250.1mg/kgDibenzo(a,h)anthracene

[NT][NT]00.50.51<0.1Org-022/0250.1mg/kgIndeno(1,2,3-c,d)pyrene

759080.920.851<0.05Org-022/0250.05mg/kgBenzo(a)pyrene

[NT][NT]67211<0.2Org-022/0250.2mg/kgBenzo(b,j+k)fluoranthene

6486150.70.61<0.1Org-022/0250.1mg/kgChrysene

[NT][NT]120.90.81<0.1Org-022/0250.1mg/kgBenzo(a)anthracene

849681.31.21<0.1Org-022/0250.1mg/kgPyrene

102109141.51.31<0.1Org-022/0250.1mg/kgFluoranthene

[NT][NT]00.20.21<0.1Org-022/0250.1mg/kgAnthracene

76105220.50.41<0.1Org-022/0250.1mg/kgPhenanthrene

87890<0.1<0.11<0.1Org-022/0250.1mg/kgFluorene

70710<0.1<0.11<0.1Org-022/0250.1mg/kgAcenaphthene

[NT][NT]290.30.41<0.1Org-022/0250.1mg/kgAcenaphthylene

1071060<0.1<0.11<0.1Org-022/0250.1mg/kgNaphthalene

12/05/202112/05/202112/05/202112/05/2021112/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/2021112/05/2021-Date extracted

268815-2LCS-8RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Soil

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

[NT][NT]510711234[NT]Org-022/025%Surrogate p-Terphenyl-d14

[NT][NT]150.70.634[NT]Org-022/0250.1mg/kgBenzo(g,h,i)perylene

[NT][NT]00.10.134[NT]Org-022/0250.1mg/kgDibenzo(a,h)anthracene

[NT][NT]220.50.434[NT]Org-022/0250.1mg/kgIndeno(1,2,3-c,d)pyrene

[NT][NT]180.930.7834[NT]Org-022/0250.05mg/kgBenzo(a)pyrene

[NT][NT]672134[NT]Org-022/0250.2mg/kgBenzo(b,j+k)fluoranthene

[NT][NT]290.80.634[NT]Org-022/0250.1mg/kgChrysene

[NT][NT]2210.834[NT]Org-022/0250.1mg/kgBenzo(a)anthracene

[NT][NT]141.51.334[NT]Org-022/0250.1mg/kgPyrene

[NT][NT]121.71.534[NT]Org-022/0250.1mg/kgFluoranthene

[NT][NT]00.20.234[NT]Org-022/0250.1mg/kgAnthracene

[NT][NT]00.60.634[NT]Org-022/0250.1mg/kgPhenanthrene

[NT][NT]0<0.1<0.134[NT]Org-022/0250.1mg/kgFluorene

[NT][NT]0<0.1<0.134[NT]Org-022/0250.1mg/kgAcenaphthene

[NT][NT]00.20.234[NT]Org-022/0250.1mg/kgAcenaphthylene

[NT][NT]0<0.1<0.134[NT]Org-022/0250.1mg/kgNaphthalene

[NT][NT]12/05/202112/05/202134[NT]-Date analysed

[NT][NT]12/05/202112/05/202134[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Soil

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

[NT][NT]9676134[NT]Metals-0201mg/kgZinc

[NT][NT]06634[NT]Metals-0201mg/kgNickel

[NT][NT]00.20.234[NT]Metals-0210.1mg/kgMercury

[NT][NT]7605634[NT]Metals-0201mg/kgLead

[NT][NT]6171834[NT]Metals-0201mg/kgCopper

[NT][NT]157634[NT]Metals-0201mg/kgChromium

[NT][NT]0<0.4<0.434[NT]Metals-0200.4mg/kgCadmium

[NT][NT]0<4<434[NT]Metals-0204mg/kgArsenic

[NT][NT]12/05/202112/05/202134[NT]-Date analysed

[NT][NT]12/05/202112/05/202134[NT]-Date prepared

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

1251045596217[NT]Metals-0201mg/kgZinc

90106224517[NT]Metals-0201mg/kgNickel

##9700.30.317[NT]Metals-0210.1mg/kgMercury

#103521022017[NT]Metals-0201mg/kgLead

979912161817[NT]Metals-0201mg/kgCopper

9110609917[NT]Metals-0201mg/kgChromium

911090<0.4<0.417[NT]Metals-0200.4mg/kgCadmium

941083373617[NT]Metals-0204mg/kgArsenic

12/05/202112/05/202112/05/202112/05/202117[NT]-Date analysed

12/05/202112/05/202112/05/202112/05/202117[NT]-Date prepared

268815-36LCS-9RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

8710401501501<1Metals-0201mg/kgZinc

971031010111<1Metals-0201mg/kgNickel

##11101.21.21<0.1Metals-0210.1mg/kgMercury

11510061601501<1Metals-0201mg/kgLead

9996028281<1Metals-0201mg/kgCopper

981011713111<1Metals-0201mg/kgChromium

961040<0.4<0.41<0.4Metals-0200.4mg/kgCadmium

10510313871<4Metals-0204mg/kgArsenic

12/05/202112/05/202112/05/202112/05/2021112/05/2021-Date analysed

12/05/202112/05/202112/05/202112/05/2021112/05/2021-Date prepared

268815-2LCS-8RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

Envirolab Reference: 268815

R00Revision No:
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Client Reference: IA216715

8 metals in soil: 
 - # Percent recovery is not possible to report due to the inhomogeneous nature of the element/s in the sample/s.  However an 
acceptable recovery was obtained for the LCS.
 - ## Percent recovery is not possible to report due to the high concentration of the element/s in the sample/s.  However an 
acceptable recovery was obtained for the LCS.
 
 PAH_S:# Percent recovery for the matrix spike is not possible to report as the high concentration of analytes in sample/s 268815-36 
have caused interference.
 
 Asbestos: A portion of the supplied sample was sub-sampled for asbestos analysis according to Envirolab procedures. 
 We cannot guarantee that this sub-sample is indicative of the entire sample. Envirolab recommends supplying 40-50g of sample in 
its own container. 
 Note: Samples were sub-sampled from jars provided by the client.

Report Comments

Envirolab Reference: 268815
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

SAMPLE RECEIPT ADVICE

Attention

Jacobs Group (Australia) Pty LtdClient

Client Details

13/05/2021Date Results Expected to be Reported

12/05/2021Date Instructions Received

12/05/2021Date Sample Received

268815Envirolab Reference

IA216715Your reference

Sample Login Details

YESSampling Date Provided

IceCooling Method

8.0Temperature on Receipt (°C)

1 dayTurnaround Time Requested

48 SoilNo. of Samples Provided

YesSamples received in appropriate condition for analysis

Sample Condition

Nil

Comments

Please direct any queries to:

Email:   jhurst@envirolab.com.auEmail:   ahie@envirolab.com.au

Fax:      02 9910 6201Fax:      02 9910 6201

Phone: 02 9910 6200Phone: 02 9910 6200

Analysis Underway, details on the following page:
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

PPBH16_D_CGC-1.0

PBH16_C_CGC-0.5

PBH16_B_CGC-0.25

PPPBH16_A_CGC-0.0

PPBH15_D_CGC-1.0

PBH15_C_CGC-0.5

PBH15_B_CGC-0.25

PPPBH15_A_CGC-0.0

PBH14_D_CGC-1.0

PPBH14_C_CGC-0.5

PBH14_B_CGC-0.25

PPPBH14_A_CGC-0.0

PPBH13_D_CGC-1.0

PBH13_C_CGC-0.5

PBH13_B_CGC-0.25

PPPBH13_A_CGC-0.0

PBH12_D_CGC-1.0

PBH12_C_CGC-0.5

PPBH12_B_CGC-0.25

PPPBH12_A_CGC-0.0

PPBH11_D_CGC-1.0

PBH11_C_CGC-0.5

PPPBH11_B_CGC-0.25

PBH11_A_CGC-0.0

PPDUP C

PBH09_D_CGC-1.0

PPBH09_C_CGC-0.5

PBH09_B_CGC-0.25

PPPBH09_A_CGC-0.0

PBH10_C_CGC-0.5

PPBH10_B_CGC-0.25

PPPBH10_A_CGC-0.0
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Sample ID
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

PPBH20_D_CGC-1.0

PBH20_C_CGC-0.5

PBH20_B_CGC-0.25

PPPBH20_A_CGC-0.0

PBH19_D_CGC-1.0

PBH19_C_CGC-0.5

PPBH19_B_CGC-0.25

PPPBH19_A_CGC-0.0

PPBH18_C_CGC-0.5

PBH18_B_CGC-0.25

PPPBH18_A_CGC-0.0

PBH17_D_CGC-1.0

PPBH17_C_CGC-0.5

PBH17_B_CGC-0.25

PPPBH17_A_CGC-0.0

PPDUP E
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Sample ID

The ' THIS IS NOT A REPORT OF THE RESULTS.P' indicates the testing you have requested.

TAT for Micro is dependent on incubation. This varies from 3 to 6 days.

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction
and/or analysis (exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, Total Recoverable
metals and PFAS analysis where solids are included by default.

Requests for longer term sample storage must be received in writing.

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

Additional Info
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Certificate of Analysis

Jacobs Group (Australia) P/L NSW

Level 7, 177 Pacific Highway

North Sydney

NSW 2065

Attention:

Report 795087-S

Project name 1A216715

Project ID 1A216715

Received Date May 14, 2021

Client Sample ID DUP D

Sample Matrix Soil

Eurofins Sample No. S21-My26447

Date Sampled May 11, 2021

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2

Acenaphthene 0.5 mg/kg < 0.5

Acenaphthylene 0.5 mg/kg < 0.5

Anthracene 0.5 mg/kg < 0.5

Benz(a)anthracene 0.5 mg/kg < 0.5

Benzo(a)pyrene 0.5 mg/kg < 0.5

Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5

Benzo(g.h.i)perylene 0.5 mg/kg < 0.5

Benzo(k)fluoranthene 0.5 mg/kg < 0.5

Chrysene 0.5 mg/kg < 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5

Fluoranthene 0.5 mg/kg < 0.5

Fluorene 0.5 mg/kg < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5

Naphthalene 0.5 mg/kg < 0.5

Phenanthrene 0.5 mg/kg < 0.5

Pyrene 0.5 mg/kg < 0.5

Total PAH* 0.5 mg/kg < 0.5

2-Fluorobiphenyl (surr.) 1 % 98

p-Terphenyl-d14 (surr.) 1 % 107

Heavy Metals

Arsenic 2 mg/kg 2.2

Cadmium 0.4 mg/kg < 0.4

Chromium 5 mg/kg 13

Copper 5 mg/kg < 5

Lead 5 mg/kg 7.7

Mercury 0.1 mg/kg < 0.1

Nickel 5 mg/kg < 5

Zinc 5 mg/kg 6.9

% Moisture 1 % 11

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 1 of 8

Report Number: 795087-S

NATA Accredited
Accreditation Number 1261
Site Number 18217

Accredited for compliance with ISO/IEC 17025 – Testing
NATA is a signatory to the ILAC Mutual Recognition
Arrangement for the mutual recognition of the
equivalence of testing, medical testing, calibration,
inspection and proficiency testing scheme providers
reports.



Sample History
Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time

Polycyclic Aromatic Hydrocarbons Sydney May 14, 2021 14 Days

- Method: LTM-ORG-2130 PAH and Phenols in Soil and Water

Metals M8 Sydney May 14, 2021 180 Days

- Method: LTM-MET-3040 Metals in Waters, Soils & Sediments by ICP-MS

% Moisture Sydney May 14, 2021 14 Days

- Method: LTM-GEN-7080 Moisture

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 2 of 8

Report Number: 795087-S



V2

ABN: 50 005 085 521 web: www.eurofins.com.au email: EnviroSales@eurofins.com

Australia New Zealand
Melbourne
6 Monterey Road
Dandenong South VIC 3175
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

Sydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

Brisbane
1/21 Smallwood Place
Murarrie QLD  4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Perth
46-48 Banksia Road
Welshpool WA 6106
Phone : +61 8 9251 9600
NATA # 1261
Site # 23736

Newcastle
4/52 Industrial Drive
Mayfield East NSW 2304
PO Box 60 Wickham 2293
Phone : +61 2 4968 8448
NATA # 1261 Site # 25079

Auckland
35 O'Rorke Road
Penrose, Auckland 1061
Phone : +64 9 526 45 51
IANZ # 1327

Christchurch
43 Detroit Drive
Rolleston, Christchurch 7675
Phone : 0800 856 450
IANZ # 1290

Company Name: Jacobs Group (Australia) P/L NSW Order No.: Received: May 14, 2021 8:10 AM
Address: Level 7, 177 Pacific Highway Report #: 795087 Due: May 17, 2021

North Sydney Phone: 02 9928 2100 Priority: 1 Day
NSW 2065 Fax: 02 9928 2504 Contact Name:

Project Name: 1A216715
Project ID: 1A216715

 Eurofins Analytical Services Manager : 

Sample Detail

P
olycyclic A

rom
atic H

ydrocarbons

M
etals M

8

M
oisture S

et

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X

Brisbane Laboratory - NATA Site # 20794

Perth Laboratory - NATA Site # 23736

Mayfield Laboratory - NATA Site # 25079

External Laboratory

No Sample ID Sample Date Sampling
Time

Matrix LAB ID

1 DUP D May 11, 2021 Soil S21-My26447 X X X

Test Counts 1 1 1

Date Reported:May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 3 of 8



Internal Quality Control Review and Glossary

General

Holding Times

Units

Terms

QC - Acceptance Criteria

QC Data General Comments

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site

Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request.

2. All soil/sediment/solid results are reported on a dry basis, unless otherwise stated.

3. All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

4. Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

6. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

7. Samples were analysed on an 'as received' basis.

8. Information identified on this report with blue colour, indicates data provided by customer, that may have an impact on the results.

9. This report replaces any interim results previously issued.

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

**NOTE: pH duplicates are reported as a range NOT as RPD

mg/kg: milligrams per kilogram mg/L: milligrams per litre ug/L: micrograms per litre

ppm: Parts per million ppb: Parts per billion %: Percentage

org/100mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100mL: Most Probable Number of organisms per 100 millilitres

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery.

CRM Certified Reference Material - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

USEPA United States Environmental Protection Agency

APHA American Public Health Association

TCLP Toxicity Characteristic Leaching Procedure

COC Chain of Custody

SRA Sample Receipt Advice

QSM US Department of Defense Quality Systems Manual Version 5.3

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.

TEQ Toxic Equivalency Quotient

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries: Recoveries must lie between 20-130% Phenols & 50-150% PFASs

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.3 where no positive PFAS results have been reported have been reviewed and no data was

affected.

WA DWER (n=10): PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6:2 FTSA, 8:2 FTSA

1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within

the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent

and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported

in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.

Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 4 of 8

Report Number: 795087-S



Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg < 0.5 0.5 Pass

Acenaphthylene mg/kg < 0.5 0.5 Pass

Anthracene mg/kg < 0.5 0.5 Pass

Benz(a)anthracene mg/kg < 0.5 0.5 Pass

Benzo(a)pyrene mg/kg < 0.5 0.5 Pass

Benzo(b&j)fluoranthene mg/kg < 0.5 0.5 Pass

Benzo(g.h.i)perylene mg/kg < 0.5 0.5 Pass

Benzo(k)fluoranthene mg/kg < 0.5 0.5 Pass

Chrysene mg/kg < 0.5 0.5 Pass

Dibenz(a.h)anthracene mg/kg < 0.5 0.5 Pass

Fluoranthene mg/kg < 0.5 0.5 Pass

Fluorene mg/kg < 0.5 0.5 Pass

Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass

Naphthalene mg/kg < 0.5 0.5 Pass

Phenanthrene mg/kg < 0.5 0.5 Pass

Pyrene mg/kg < 0.5 0.5 Pass

Method Blank

Heavy Metals

Arsenic mg/kg < 2 2 Pass

Cadmium mg/kg < 0.4 0.4 Pass

Chromium mg/kg < 5 5 Pass

Copper mg/kg < 5 5 Pass

Lead mg/kg < 5 5 Pass

Mercury mg/kg < 0.1 0.1 Pass

Nickel mg/kg < 5 5 Pass

Zinc mg/kg < 5 5 Pass

LCS - % Recovery

Polycyclic Aromatic Hydrocarbons

Acenaphthene % 109 70-130 Pass

Acenaphthylene % 117 70-130 Pass

Anthracene % 108 70-130 Pass

Benz(a)anthracene % 119 70-130 Pass

Benzo(a)pyrene % 118 70-130 Pass

Benzo(b&j)fluoranthene % 115 70-130 Pass

Benzo(g.h.i)perylene % 121 70-130 Pass

Benzo(k)fluoranthene % 112 70-130 Pass

Chrysene % 120 70-130 Pass

Dibenz(a.h)anthracene % 119 70-130 Pass

Fluoranthene % 109 70-130 Pass

Fluorene % 113 70-130 Pass

Indeno(1.2.3-cd)pyrene % 120 70-130 Pass

Naphthalene % 108 70-130 Pass

Phenanthrene % 104 70-130 Pass

Pyrene % 109 70-130 Pass

LCS - % Recovery

Heavy Metals

Arsenic % 114 80-120 Pass

Cadmium % 115 80-120 Pass

Chromium % 112 80-120 Pass

Copper % 110 80-120 Pass

Date Reported: May 17, 2021
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Lead % 112 80-120 Pass

Mercury % 104 80-120 Pass

Nickel % 110 80-120 Pass

Zinc % 106 80-120 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Spike - % Recovery

Polycyclic Aromatic Hydrocarbons Result 1

Acenaphthene S21-My12202 NCP % 125 70-130 Pass

Anthracene S21-My12202 NCP % 121 70-130 Pass

Benz(a)anthracene S21-My12202 NCP % 128 70-130 Pass

Benzo(a)pyrene S21-My12202 NCP % 125 70-130 Pass

Benzo(b&j)fluoranthene S21-My12202 NCP % 122 70-130 Pass

Benzo(g.h.i)perylene S21-My16581 NCP % 108 70-130 Pass

Benzo(k)fluoranthene S21-My12202 NCP % 126 70-130 Pass

Chrysene S21-My12202 NCP % 126 70-130 Pass

Dibenz(a.h)anthracene S21-My16581 NCP % 94 70-130 Pass

Fluoranthene S21-My12202 NCP % 110 70-130 Pass

Fluorene S21-My12202 NCP % 130 70-130 Pass

Indeno(1.2.3-cd)pyrene S21-My16581 NCP % 102 70-130 Pass

Naphthalene S21-My12202 NCP % 121 70-130 Pass

Phenanthrene S21-My12202 NCP % 105 70-130 Pass

Pyrene S21-My12202 NCP % 108 70-130 Pass

Spike - % Recovery

Heavy Metals Result 1

Arsenic S21-My24182 NCP % 106 75-125 Pass

Cadmium S21-My24182 NCP % 106 75-125 Pass

Chromium S21-My24182 NCP % 98 75-125 Pass

Copper S21-My24182 NCP % 92 75-125 Pass

Lead S21-My11160 NCP % 99 75-125 Pass

Mercury S21-My24182 NCP % 91 75-125 Pass

Nickel S21-My24182 NCP % 97 75-125 Pass

Zinc S21-My24182 NCP % 105 75-125 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Duplicate

Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD

Acenaphthene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Acenaphthylene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Anthracene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benz(a)anthracene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(a)pyrene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(b&j)fluoranthene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(g.h.i)perylene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(k)fluoranthene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Chrysene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Dibenz(a.h)anthracene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Fluoranthene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Fluorene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Indeno(1.2.3-cd)pyrene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Naphthalene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Phenanthrene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Pyrene S21-My26447 CP mg/kg < 0.5 < 0.5 <1 30% Pass
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Duplicate

Heavy Metals Result 1 Result 2 RPD

Arsenic S21-My26157 NCP mg/kg 4.7 4.6 3.0 30% Pass

Cadmium S21-My26157 NCP mg/kg < 0.4 < 0.4 <1 30% Pass

Chromium S21-My26157 NCP mg/kg 17 11 41 30% Fail Q15

Copper S21-My26157 NCP mg/kg 28 16 54 30% Fail Q15

Lead S21-My26157 NCP mg/kg 14 9.9 37 30% Fail Q15

Mercury S21-My26157 NCP mg/kg < 0.1 < 0.1 <1 30% Pass

Nickel S21-My26157 NCP mg/kg 8.9 8.6 4.0 30% Pass

Zinc S21-My26157 NCP mg/kg 42 31 30 30% Pass

Duplicate

Result 1 Result 2 RPD

% Moisture S21-My26351 NCP % 7.8 7.9 1.0 30% Pass

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Appropriate sample containers have been used Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Qualifier Codes/Comments

Code Description

N07
Please note:- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ)  apply specifically to
the total of the two co-eluting PAHs

Q15 The RPD reported passes Eurofins Environment Testing's QC - Acceptance Criteria as defined in the Internal Quality Control Review and Glossary page of this report.

Authorised by:

Senior Analyst-Organic (NSW)

Senior Analyst-Metal (NSW)

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Measurement uncertainty of test data is available on request or please click here.

Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this
report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This
document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066
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Analytical Services Manager

Final Report – this report replaces any previously issued Report

https://cdnmedia.eurofins.com/apac/media/607247/reporting-measurement-uncertainty-of-chemical-and-mycology-test-results-march-2021.pdf
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Company Name: Jacobs Group (Australia) P/L NSW Order No.: Received: May 14, 2021 8:10 AM
Address: Level 7, 177 Pacific Highway Report #: 795087 Due: May 17, 2021

North Sydney Phone: 02 9928 2100 Priority: 1 Day
NSW 2065 Fax: 02 9928 2504 Contact Name:

Project Name: 1A216715
Project ID: 1A216715

 Eurofins Analytical Services Manager : 

Sample Detail

P
olycyclic A
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ydrocarbons

M
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M
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Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X

Brisbane Laboratory - NATA Site # 20794

Perth Laboratory - NATA Site # 23736

Mayfield Laboratory - NATA Site # 25079

External Laboratory

No Sample ID Sample Date Sampling
Time

Matrix LAB ID

1 DUP D May 11, 2021 Soil S21-My26447 X X X

Test Counts 1 1 1
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NATA # 1261
Site # 1254 & 14271

Sydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

Brisbane
1/21 Smallwood Place
Murarrie QLD  4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Perth
46-48 Banksia Road
Welshpool WA 6106
Phone : +61 8 9251 9600
NATA # 1261
Site # 23736

Newcastle
4/52 Industrial Drive
Mayfield East NSW 2304
PO Box 60 Wickham 2293
Phone : +61 2 4968 8448
NATA # 1261 Site # 25079

Auckland
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Penrose, Auckland 1061
Phone : +64 9 526 45 51
IANZ # 1327
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Sample Receipt Advice

Company name: Jacobs Group (Australia) P/L NSW
Contact name: Michael Stacey
Project name: 1A216715
Project ID: 1A216715
Turnaround time: 1 Day
Date/Time received May 14, 2021 8:10 AM
Eurofins reference 795087

Sample Information

✓ A detailed list of analytes logged into our LIMS, is included in the attached summary table.

✓ All samples have been received as described on the above COC.

✓ COC has been completed correctly.

✓ Attempt to chill was evident.

✓ Appropriately preserved sample containers have been used.

✓ All samples were received in good condition.

✓
Samples have been provided with adequate time to commence analysis in accordance with the relevant
holding times.

✓ Appropriate sample containers have been used.

✓ Sample containers for volatile analysis received with zero headspace.

✕ Split sample sent to requested external lab.

✕ Some samples have been subcontracted.

N/A Custody Seals intact (if used).

Notes

Contact

If you have any questions with respect to these samples, please contact your Analytical Services Manager:

Andrew Black on phone : (+61) 2 9900 8490 or by email: AndrewBlack@eurofins.com

Results will be delivered electronically via email to Michael Stacey - michael.stacey@jacobs.com.





Certificate of Analysis

Jacobs Group (Australia) P/L NSW

Level 7, 177 Pacific Highway

North Sydney

NSW 2065

Attention: Michael Stacey

Report 795091-S

Project name 1A216715

Received Date May 14, 2021

Client Sample ID DUP F

Sample Matrix Soil

Eurofins Sample No. S21-My26456

Date Sampled May 12, 2021

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2

Acenaphthene 0.5 mg/kg < 0.5

Acenaphthylene 0.5 mg/kg < 0.5

Anthracene 0.5 mg/kg < 0.5

Benz(a)anthracene 0.5 mg/kg 0.5

Benzo(a)pyrene 0.5 mg/kg < 0.5

Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5

Benzo(g.h.i)perylene 0.5 mg/kg < 0.5

Benzo(k)fluoranthene 0.5 mg/kg < 0.5

Chrysene 0.5 mg/kg 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5

Fluoranthene 0.5 mg/kg 0.7

Fluorene 0.5 mg/kg < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5

Naphthalene 0.5 mg/kg < 0.5

Phenanthrene 0.5 mg/kg < 0.5

Pyrene 0.5 mg/kg 0.8

Total PAH* 0.5 mg/kg 2.5

2-Fluorobiphenyl (surr.) 1 % 68

p-Terphenyl-d14 (surr.) 1 % 60

Heavy Metals

Arsenic 2 mg/kg 3.8

Cadmium 0.4 mg/kg < 0.4

Chromium 5 mg/kg 23

Copper 5 mg/kg < 5

Lead 5 mg/kg 5.3

Mercury 0.1 mg/kg < 0.1

Nickel 5 mg/kg < 5

Zinc 5 mg/kg < 5

% Moisture 1 % 11

Date Reported: May 17, 2021
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NATA Accredited
Accreditation Number 1261
Site Number 18217

Accredited for compliance with ISO/IEC 17025 – Testing
NATA is a signatory to the ILAC Mutual Recognition
Arrangement for the mutual recognition of the
equivalence of testing, medical testing, calibration,
inspection and proficiency testing scheme providers
reports.



Sample History
Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time

Polycyclic Aromatic Hydrocarbons Sydney May 14, 2021 14 Days

- Method: LTM-ORG-2130 PAH and Phenols in Soil and Water

Metals M8 Sydney May 14, 2021 180 Days

- Method: LTM-MET-3040 Metals in Waters, Soils & Sediments by ICP-MS

% Moisture Sydney May 14, 2021 14 Days

- Method: LTM-GEN-7080 Moisture

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Company Name: Jacobs Group (Australia) P/L NSW Order No.: Received: May 14, 2021 8:10 AM
Address: Level 7, 177 Pacific Highway Report #: 795091 Due: May 17, 2021

North Sydney Phone: 02 9928 2100 Priority: 1 Day
NSW 2065 Fax: 02 9928 2504 Contact Name: Michael Stacey

Project Name: 1A216715
 Eurofins Analytical Services Manager : Andrew Black

Sample Detail

P
olycyclic A

rom
atic H

ydrocarbons

M
etals M

8

M
oisture S
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Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X

Brisbane Laboratory - NATA Site # 20794

Perth Laboratory - NATA Site # 23736

Mayfield Laboratory - NATA Site # 25079

External Laboratory

No Sample ID Sample Date Sampling
Time

Matrix LAB ID

1 DUP F May 12, 2021 Soil S21-My26456 X X X

Test Counts 1 1 1

Date Reported:May 17, 2021
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Internal Quality Control Review and Glossary

General

Holding Times

Units

Terms

QC - Acceptance Criteria

QC Data General Comments

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site

Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request.

2. All soil/sediment/solid results are reported on a dry basis, unless otherwise stated.

3. All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

4. Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

6. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

7. Samples were analysed on an 'as received' basis.

8. Information identified on this report with blue colour, indicates data provided by customer, that may have an impact on the results.

9. This report replaces any interim results previously issued.

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

**NOTE: pH duplicates are reported as a range NOT as RPD

mg/kg: milligrams per kilogram mg/L: milligrams per litre ug/L: micrograms per litre

ppm: Parts per million ppb: Parts per billion %: Percentage

org/100mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100mL: Most Probable Number of organisms per 100 millilitres

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery.

CRM Certified Reference Material - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

USEPA United States Environmental Protection Agency

APHA American Public Health Association

TCLP Toxicity Characteristic Leaching Procedure

COC Chain of Custody

SRA Sample Receipt Advice

QSM US Department of Defense Quality Systems Manual Version 5.3

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.

TEQ Toxic Equivalency Quotient

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries: Recoveries must lie between 20-130% Phenols & 50-150% PFASs

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.3 where no positive PFAS results have been reported have been reviewed and no data was

affected.

WA DWER (n=10): PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6:2 FTSA, 8:2 FTSA

1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within

the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent

and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported

in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.

Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.

Date Reported: May 17, 2021
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg < 0.5 0.5 Pass

Acenaphthylene mg/kg < 0.5 0.5 Pass

Anthracene mg/kg < 0.5 0.5 Pass

Benz(a)anthracene mg/kg < 0.5 0.5 Pass

Benzo(a)pyrene mg/kg < 0.5 0.5 Pass

Benzo(b&j)fluoranthene mg/kg < 0.5 0.5 Pass

Benzo(g.h.i)perylene mg/kg < 0.5 0.5 Pass

Benzo(k)fluoranthene mg/kg < 0.5 0.5 Pass

Chrysene mg/kg < 0.5 0.5 Pass

Dibenz(a.h)anthracene mg/kg < 0.5 0.5 Pass

Fluoranthene mg/kg < 0.5 0.5 Pass

Fluorene mg/kg < 0.5 0.5 Pass

Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass

Naphthalene mg/kg < 0.5 0.5 Pass

Phenanthrene mg/kg < 0.5 0.5 Pass

Pyrene mg/kg < 0.5 0.5 Pass

Method Blank

Heavy Metals

Arsenic mg/kg < 2 2 Pass

Cadmium mg/kg < 0.4 0.4 Pass

Chromium mg/kg < 5 5 Pass

Copper mg/kg < 5 5 Pass

Lead mg/kg < 5 5 Pass

Mercury mg/kg < 0.1 0.1 Pass

Nickel mg/kg < 5 5 Pass

Zinc mg/kg < 5 5 Pass

LCS - % Recovery

Polycyclic Aromatic Hydrocarbons

Acenaphthene % 98 70-130 Pass

Acenaphthylene % 92 70-130 Pass

Anthracene % 96 70-130 Pass

Benz(a)anthracene % 97 70-130 Pass

Benzo(a)pyrene % 109 70-130 Pass

Benzo(b&j)fluoranthene % 104 70-130 Pass

Benzo(g.h.i)perylene % 95 70-130 Pass

Benzo(k)fluoranthene % 125 70-130 Pass

Chrysene % 106 70-130 Pass

Dibenz(a.h)anthracene % 85 70-130 Pass

Fluoranthene % 90 70-130 Pass

Fluorene % 98 70-130 Pass

Indeno(1.2.3-cd)pyrene % 103 70-130 Pass

Naphthalene % 95 70-130 Pass

Phenanthrene % 96 70-130 Pass

Pyrene % 93 70-130 Pass

LCS - % Recovery

Heavy Metals

Arsenic % 114 80-120 Pass

Cadmium % 115 80-120 Pass

Chromium % 112 80-120 Pass

Copper % 110 80-120 Pass

Date Reported: May 17, 2021
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Lead % 112 80-120 Pass

Mercury % 104 80-120 Pass

Nickel % 110 80-120 Pass

Zinc % 106 80-120 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Spike - % Recovery

Polycyclic Aromatic Hydrocarbons Result 1

Acenaphthene S21-My23419 NCP % 87 70-130 Pass

Acenaphthylene S21-My23419 NCP % 88 70-130 Pass

Anthracene S21-My23419 NCP % 88 70-130 Pass

Benz(a)anthracene S21-My23419 NCP % 86 70-130 Pass

Benzo(a)pyrene S21-My23419 NCP % 95 70-130 Pass

Benzo(b&j)fluoranthene S21-My23419 NCP % 96 70-130 Pass

Benzo(g.h.i)perylene S21-My23419 NCP % 86 70-130 Pass

Benzo(k)fluoranthene S21-My23419 NCP % 104 70-130 Pass

Chrysene S21-My23419 NCP % 93 70-130 Pass

Dibenz(a.h)anthracene S21-My23419 NCP % 84 70-130 Pass

Fluoranthene S21-My23419 NCP % 78 70-130 Pass

Fluorene S21-My23419 NCP % 89 70-130 Pass

Indeno(1.2.3-cd)pyrene S21-My23419 NCP % 95 70-130 Pass

Naphthalene S21-My23419 NCP % 90 70-130 Pass

Phenanthrene S21-My23419 NCP % 84 70-130 Pass

Pyrene S21-My23419 NCP % 80 70-130 Pass

Spike - % Recovery

Heavy Metals Result 1

Arsenic S21-My24182 NCP % 106 75-125 Pass

Cadmium S21-My24182 NCP % 106 75-125 Pass

Chromium S21-My24182 NCP % 98 75-125 Pass

Copper S21-My24182 NCP % 92 75-125 Pass

Lead S21-My11160 NCP % 99 75-125 Pass

Mercury S21-My24182 NCP % 91 75-125 Pass

Nickel S21-My24182 NCP % 97 75-125 Pass

Zinc S21-My24182 NCP % 105 75-125 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Duplicate

Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD

Acenaphthene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Acenaphthylene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Anthracene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Benz(a)anthracene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(a)pyrene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(b&j)fluoranthene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(g.h.i)perylene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(k)fluoranthene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Chrysene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Dibenz(a.h)anthracene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Fluoranthene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Fluorene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Indeno(1.2.3-cd)pyrene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Naphthalene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Phenanthrene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Pyrene S21-My27354 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Duplicate

Heavy Metals Result 1 Result 2 RPD

Arsenic S21-My26157 NCP mg/kg 4.1 4.0 3.0 30% Pass

Cadmium S21-My26157 NCP mg/kg < 0.4 < 0.4 <1 30% Pass

Chromium S21-My26157 NCP mg/kg 15 9.6 41 30% Fail Q15

Copper S21-My26157 NCP mg/kg 24 14 54 30% Fail Q15

Lead S21-My26157 NCP mg/kg 13 8.7 37 30% Fail Q15

Mercury S21-My26157 NCP mg/kg < 0.1 < 0.1 <1 30% Pass

Nickel S21-My26157 NCP mg/kg 7.9 7.5 4.0 30% Pass

Zinc S21-My26157 NCP mg/kg 37 27 30 30% Pass

Duplicate

Result 1 Result 2 RPD

% Moisture S21-My26625 NCP % 12 12 1.0 30% Pass

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Appropriate sample containers have been used Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Qualifier Codes/Comments

Code Description

N07
Please note:- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ)  apply specifically to
the total of the two co-eluting PAHs

Q15 The RPD reported passes Eurofins Environment Testing's QC - Acceptance Criteria as defined in the Internal Quality Control Review and Glossary page of this report.

Authorised by:

Senior Analyst-Organic (NSW)

Senior Analyst-Metal (NSW)

Gl

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Measurement uncertainty of test data is available on request or please click here.

Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this
report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This
document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

Date Reported: May 17, 2021

Eurofins Environment Testing Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 8 of 8
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Analytical Services Manager

Final Report – this report replaces any previously issued Report

https://cdnmedia.eurofins.com/apac/media/607247/reporting-measurement-uncertainty-of-chemical-and-mycology-test-results-march-2021.pdf
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ABN: 50 005 085 521 web: www.eurofins.com.au email: EnviroSales@eurofins.com

Australia New Zealand
Melbourne
6 Monterey Road
Dandenong South VIC 3175
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

Sydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

Brisbane
1/21 Smallwood Place
Murarrie QLD  4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Perth
46-48 Banksia Road
Welshpool WA 6106
Phone : +61 8 9251 9600
NATA # 1261
Site # 23736

Newcastle
4/52 Industrial Drive
Mayfield East NSW 2304
PO Box 60 Wickham 2293
Phone : +61 2 4968 8448
NATA # 1261 Site # 25079

Auckland
35 O'Rorke Road
Penrose, Auckland 1061
Phone : +64 9 526 45 51
IANZ # 1327

Christchurch
43 Detroit Drive
Rolleston, Christchurch 7675
Phone : 0800 856 450
IANZ # 1290

Company Name: Jacobs Group (Australia) P/L NSW Order No.: Received: May 14, 2021 8:10 AM
Address: Level 7, 177 Pacific Highway Report #: 795091 Due: May 17, 2021

North Sydney Phone: 02 9928 2100 Priority: 1 Day
NSW 2065 Fax: 02 9928 2504 Contact Name:

Project Name: 1A216715
 Eurofins Analytical Services Manager 

Sample Detail

P
olycyclic A

rom
atic H

ydrocarbons

M
etals M

8

M
oisture S

et

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X

Brisbane Laboratory - NATA Site # 20794

Perth Laboratory - NATA Site # 23736

Mayfield Laboratory - NATA Site # 25079

External Laboratory

No Sample ID Sample Date Sampling
Time

Matrix LAB ID

1 DUP F May 12, 2021 Soil S21-My26456 X X X

Test Counts 1 1 1
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ABN: 50 005 085 521 www.eurofins.com.au EnviroSales@eurofins.com

Australia New Zealand
Melbourne
6 Monterey Road
Dandenong South VIC 3175
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

Sydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

Brisbane
1/21 Smallwood Place
Murarrie QLD  4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Perth
46-48 Banksia Road
Welshpool WA 6106
Phone : +61 8 9251 9600
NATA # 1261
Site # 23736

Newcastle
4/52 Industrial Drive
Mayfield East NSW 2304
PO Box 60 Wickham 2293
Phone : +61 2 4968 8448
NATA # 1261 Site # 25079

Auckland
35 O'Rorke Road
Penrose, Auckland 1061
Phone : +64 9 526 45 51
IANZ # 1327

Christchurch
43 Detroit Drive
Rolleston, Christchurch 7675
Phone : 0800 856 450
IANZ # 1290

Sample Receipt Advice

Company name: Jacobs Group tralia) P/L NSW
Contact name:
Project name: 1A216715
Project ID: Not provided
Turnaround time: 1 Day
Date/Time received May 14, 2021 8:10 AM
Eurofins reference 795091

Sample Information

✓ A detailed list of analytes logged into our LIMS, is included in the attached summary table.

✓ All samples have been received as described on the above COC.

✓ COC has been completed correctly.

✓ Attempt to chill was evident.

✓ Appropriately preserved sample containers have been used.

✓ All samples were received in good condition.

✓
Samples have been provided with adequate time to commence analysis in accordance with the relevant
holding times.

✓ Appropriate sample containers have been used.

✓ Sample containers for volatile analysis received with zero headspace.

✕ Split sample sent to requested external lab.

✕ Some samples have been subcontracted.

N/A Custody Seals intact (if used).

Notes

Contact

If you have any questions with respect to these samples, please contact your Analytical Services Manager:

Results will be delivered electronically via email to Michael Stacey - michael.stacey@jacobs.com.
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Full PrecisionFull Precision OFF

Confidence CoefficientConfidence CoefficientConfidence Coefficient 95%

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 68

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 9

Minimum 0.025

Maximum 11

Mean 0.332

Geometric MeanGeometric Mean 0.133

Median 0.25

SD 1.32

Variance 1.741

Std. Error of MeanStd. Error of Mean 0.16

Coefficient of VariationCoefficient of Variation 3.975

Skewness 8.121

Lilliefors Test StatisticLilliefors Test Statistic 0.466

5% Lilliefors Critical Value5% Lilliefors Critical Value5% Lilliefors Critical Value 0.107

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level

95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)

Student's-t UCLStudent's-t UCL 0.599

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 68

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 49

Minimum 0.025

Maximum 1900

Mean 44.7

Geometric MeanGeometric Mean 3.387

Median 7.25

SD 231.5

Variance 53575

Std. Error of MeanStd. Error of Mean 28.07

Coefficient of VariationCoefficient of Variation 5.178

Skewness 7.932

Lilliefors Test StatisticLilliefors Test Statistic 0.423

5% Lilliefors Critical Value5% Lilliefors Critical Value5% Lilliefors Critical Value 0.107

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level

95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)

Student's-t UCLStudent's-t UCL 91.52



Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 68

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 32

Minimum 0.25

Maximum 88

Mean 4.354

Geometric MeanGeometric Mean 1.786

Median 1.3

SD 11.5

Variance 132.2

Std. Error of MeanStd. Error of Mean 1.394

Coefficient of VariationCoefficient of Variation 2.64

Skewness 6.276

Lilliefors Test StatisticLilliefors Test Statistic 0.361

5% Lilliefors Critical Value5% Lilliefors Critical Value5% Lilliefors Critical Value 0.107

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level

95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)

Student's-t UCLStudent's-t UCL 6.68

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 68

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 14

Minimum 2

Maximum 36

Mean 4.382

Geometric MeanGeometric Mean 3.395

Median 2.5

SD 4.738

Variance 22.45

Std. Error of MeanStd. Error of Mean 0.575

Coefficient of VariationCoefficient of Variation 1.081

Skewness 4.794

Lilliefors Test StatisticLilliefors Test Statistic 0.308

5% Lilliefors Critical Value5% Lilliefors Critical Value5% Lilliefors Critical Value 0.107

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level

95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)

Student's-t UCLStudent's-t UCL 5.341



Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 68

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 5

Minimum 0.2

Maximum 3

Mean 0.446

Geometric MeanGeometric Mean 0.354

Median 0.5

SD 0.474

Variance 0.225

Std. Error of MeanStd. Error of Mean 0.0575

Coefficient of VariationCoefficient of Variation 1.064

Skewness 4.755

Lilliefors Test StatisticLilliefors Test Statistic 0.395

5% Lilliefors Critical Value5% Lilliefors Critical Value5% Lilliefors Critical Value 0.107

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level

95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)

Student's-t UCLStudent's-t UCL 0.541

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 68

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 19

Minimum 3

Maximum 23

Mean 10.54

Geometric MeanGeometric Mean 9.759

Median 10

SD 4.276

Variance 18.28

Std. Error of MeanStd. Error of Mean 0.519

Coefficient of VariationCoefficient of Variation 0.406

Skewness 1.044

Lilliefors Test StatisticLilliefors Test Statistic 0.178

5% Lilliefors Critical Value5% Lilliefors Critical Value5% Lilliefors Critical Value 0.107

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level

95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)

Student's-t UCLStudent's-t UCL 11.41



Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 68

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 40

Minimum 0.5

Maximum 480

Mean 30.19

Geometric MeanGeometric Mean 12.64

Median 16.5

SD 62.78

Variance 3942

Std. Error of MeanStd. Error of Mean 7.614

Coefficient of VariationCoefficient of Variation 2.08

Skewness 5.88

Lilliefors Test StatisticLilliefors Test Statistic 0.318

5% Lilliefors Critical Value5% Lilliefors Critical Value5% Lilliefors Critical Value 0.107

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level

95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)

Student's-t UCLStudent's-t UCL 42.89

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 68

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 55

Minimum 2

Maximum 697

Mean 105.9

Geometric MeanGeometric Mean 52.43

Median 76.5

SD 123.6

Variance 15275

Std. Error of MeanStd. Error of Mean 14.99

Coefficient of VariationCoefficient of Variation 1.167

Skewness 2.79

Lilliefors Test StatisticLilliefors Test Statistic 0.2

5% Lilliefors Critical Value5% Lilliefors Critical Value5% Lilliefors Critical Value 0.107

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level

95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)

Student's-t UCLStudent's-t UCL 130.9

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 68

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 15

Minimum 0.05



Maximum 3

Mean 0.388

Geometric MeanGeometric Mean 0.179

Median 0.2

SD 0.566

Variance 0.32

Std. Error of MeanStd. Error of Mean 0.0686

Coefficient of VariationCoefficient of Variation 1.457

Skewness 2.671

Lilliefors Test StatisticLilliefors Test Statistic 0.277

5% Lilliefors Critical Value5% Lilliefors Critical Value5% Lilliefors Critical Value 0.107

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level

95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)

Student's-t UCLStudent's-t UCL 0.503

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 68

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 14

Minimum 0.5

Maximum 12

Mean 3.551

Geometric MeanGeometric Mean 2.573

Median 3

SD 2.825

Variance 7.979

Std. Error of MeanStd. Error of Mean 0.343

Coefficient of VariationCoefficient of Variation 0.795

Skewness 1.254

Lilliefors Test StatisticLilliefors Test Statistic 0.18

5% Lilliefors Critical Value5% Lilliefors Critical Value5% Lilliefors Critical Value 0.107

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level

95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)

Student's-t UCLStudent's-t UCL 4.123

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 68

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 48

Minimum 0.5

Maximum 533

Mean 83.4

Geometric MeanGeometric Mean 39.6



Median 62

SD 90.5

Variance 8191

Std. Error of MeanStd. Error of Mean 10.98

Coefficient of VariationCoefficient of Variation 1.085

Skewness 2.45

Lilliefors Test StatisticLilliefors Test Statistic 0.18

5% Lilliefors Critical Value5% Lilliefors Critical Value5% Lilliefors Critical Value 0.107

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level

95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)

Student's-t UCLStudent's-t UCL 101.7

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 0.025

Maximum 0.025

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 0.025

Maximum 0.025

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34



Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 0.025

Maximum 0.025

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 0.025

Maximum 0.025

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 5

Maximum 5

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 5

Maximum 5



Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 25

Maximum 25

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 25

Maximum 25

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 12

Minimum 50

Maximum 1200

Mean 134.1

Geometric MeanGeometric Mean 84.1

Median 50

SD 209.2

Variance 43770

Std. Error of MeanStd. Error of Mean 35.88

Coefficient of VariationCoefficient of Variation 1.56

Skewness 4.327



Shapiro Wilk Test StatisticShapiro Wilk Test StatisticShapiro Wilk Test Statistic 0.456

5% Shapiro Wilk Critical Value5% Shapiro Wilk Critical Value5% Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level

95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)

Student's-t UCLStudent's-t UCL 194.8

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 5

Minimum 50

Maximum 440

Mean 67.65

Geometric MeanGeometric Mean 57.57

Median 50

SD 68.85

Variance 4740

Std. Error of MeanStd. Error of Mean 11.81

Coefficient of VariationCoefficient of Variation 1.018

Skewness 5.123

Shapiro Wilk Test StatisticShapiro Wilk Test StatisticShapiro Wilk Test Statistic 0.292

5% Shapiro Wilk Critical Value5% Shapiro Wilk Critical Value5% Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance LevelData not Normal at 5% Significance Level

95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)95% UCL (Assuming Normal Distribution)

Student's-t UCLStudent's-t UCL 87.63

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 0.025

Maximum 0.025



Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 0.025

Maximum 0.025

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 0.025

Maximum 0.025

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 0.025

Maximum 0.025

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 0.025



Maximum 0.025

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 0.025

Maximum 0.025

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 0.1

Maximum 0.1

Number of Valid ObservationsNumber of Valid ObservationsNumber of Valid Observations 34

Number of Missing ValuesNumber of Missing ValuesNumber of Missing Values 34

Number of Distinct ObservationsNumber of Distinct ObservationsNumber of Distinct Observations 1

Minimum 0.05

Maximum 0.05
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10 August 2021 

Mr Rob Sherry 

Department of Planning Industry and Environment 

Cc: Rob Stokes, Minister for Planning; Jim Betts, Secretary, DPIE; Chris Ritchie, Director, Industry 

Assessments; Erica van den Honert, Executive Director, DPIE 

Dear Mr Sherry 

Re: management of contamination at Cammeray Golf Course 

I am writing on behalf of the Willoughby Environmental Protection Association Inc. (WEPA) in 

relation to “Site Investigation Report – Cammeray Golf Course (WP12)” by Jacobs Group (Australia), 

date redacted (Jacobs Report). The Jacobs Report is stated to have been carried out for the Sydney 

Program Alliance (SPA). 

WEPA is concerned that the Jacobs Report breaches the Conditions of Approval in relation to the 

Western Harbour Tunnel and Warringah Freeway Upgrade (WHTWF) and is  seeking to have the 

DPIE take enforcement action in respect of the breaches.   

I understand that WEPA member, Diane Staats, has already spoken to Alex McGuirk on 16 July and 

Rob Sherry on 3rd August and alerted the DPIE to TFNSW's commitment (SG6), the high levels of 

benzo(a)pyrene and lead at BH15 and the exclusion of known contaminants in the EIS (asbestos and 

PAHs), which are discussed in detail below. The purpose of these calls was to enable the DPIE to 

begin investigations prior to receiving this letter. I understand that it is standard practice for 

agencies (e.g. EPA and SafeWork NSW) to begin investigations based on verbal complaints, 

particularly where public safety issues have been raised and immediate action is needed to protect 

the public. 

1. THE RELEVANT CONDITIONS OF APPROVAL BREACHED 

1.1 TFNSW commitment (SG6) to undertake specific environment management measures 

Conditions of Approval A1 to A3 provide (emphasis added): 

A1 The Proponent must carry out the CSSI in accordance with the terms of this approval and 

generally in accordance with the: 

(a) Western Harbour Tunnel and Warringah Freeway Upgrade Environmental Impact 

Statement – Volumes 1A-B and 2A-J (dated January 2020) (the EIS); and 

(b) Western Harbour Tunnel and Warringah Freeway Upgrade Response to Submissions 

Report (dated September 2020) (the RtS). 
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A2 The CSSI must only be carried out in accordance with all procedures, commitments, 

preventative actions, performance criteria and mitigation measures set out in the documents 

listed in Condition A1 unless otherwise specified in, or required under, this approval.  

A3 In the event of an inconsistency between:  

(a) the terms of this approval and any document listed in Condition A1 inclusive, the terms of 

this approval will prevail to the extent of the inconsistency; and  

(b) any document listed in Condition A1 inclusive, the most recent document will prevail to 

the extent of the inconsistency.  

 

The Response to Submissions Report contains the following section: 

After consideration of the issues raised in the public submissions, the environmental management 

measures for the project have been revised (Table D2-1). 

The adjustments to the measures were made to: …  

• Modify the wording so that the outcome of a commitment is clearer to implement. Where new 

commitments have been added or new text has been added to an existing measure, it is in bold text. 

Where a commitment has been deleted or text from a commitment deleted, it appears as 

strikethrough text. 

All revised environmental management measures would be incorporated into management plans 

 

The relevant part of Table D2-1 is reproduced below. By virtue of the combined operation of 

conditions A1 to A3, quoted above, Environmental Management Measure SG6 is now a Condition of 

Approval which needs to be complied with. 
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https://majorprojects.planningportal.nsw.gov.au/prweb/PRRestService/mp/01/getContent?AttachR

ef=EXH-2682%2120200914T005951.156%20GMT 

The contamination revealed by the Jacobs Report is complex because: 

• of the difficulties in choosing the appropriate HILs 

• the nature, scope and location of the contaminants is uncertain 

• of the uncontrolled fill material identified by SMEC 

• some samples show an exceedance of recreational HIL values and, if averaging is not 
applied, of industrial/commercial HIL values 

• some of the contamination is odorous contamination 

• the Jacobs Report recognises that further testing is needed before there are sub-surface 
works in areas such as around the hotspot at BH15 

• the Jacobs Report recognises the need for a site auditor at least at some stage because of 
the nature and level of the contaminants being disturbed, potentially impacting sensitive 
users who may use the golf course and attend neighbouring schools. Normally a site auditor 
(who has a higher level of expertise and is independent) is involved throughout the whole of 
the project, rather than at the end of the project 

 
These matters are covered in further detail in section 2. 

 

Accordingly, an independent EPA site auditor needs to be engaged in accordance with SG6. 

 
1.1.1 An independent NSW EPA Accredited site auditor should be engaged even where 
contamination is not complex 

 
It is of great concern that, as part of the planning approval process, the proponent in its formal 
response to submissions waters down an undertaking given to members of the public in the EIS i.e. 
to engage an EPA accredited auditor to review all contamination reports; to a less stringent 
undertaking i.e. to engage an EPA accredited auditor where contamination is complex to review 
applicable contamination reports.  
 
It is difficult to see what this watering down is in response to given the EPA’s submission on the EIS 

which relevantly contains the following: 

 

The desktop review identifies several areas of environmental interest, and it is considered 

that site remediation will be a likely outcome. However, site investigations are required to 

determine what remedial measures should be implemented. As such, the EPA recommends 

that the proponent be required to engage a NSW EPA-accredited Site Auditor for the 

duration of construction to ensure that any work required in relation to soil or groundwater 

contamination is appropriately managed. 

See 

https://majorprojects.planningportal.nsw.gov.au/prweb/PRRestService/mp/01/getContent?Att

achRef=PAE-1961%2120200312T064027.397%20GMT 
 
The watering down is also inconsistent with the statement introducing Table D2-1, which contains 
the modified SG6, i.e.:  
After consideration of the issues raised in the public submissions, the environmental management 
measures for the project have been revised (Table D2-1). The adjustments to the measures were 
made to:  
• Make additional commitments based on the response to submissions within this report  

https://majorprojects.planningportal.nsw.gov.au/prweb/PRRestService/mp/01/getContent?AttachRef=EXH-2682!20200914T005951.156%25252520GMT
https://majorprojects.planningportal.nsw.gov.au/prweb/PRRestService/mp/01/getContent?AttachRef=EXH-2682!20200914T005951.156%25252520GMT
https://majorprojects.planningportal.nsw.gov.au/prweb/PRRestService/mp/01/getContent?AttachRef=PAE-1961%2120200312T064027.397%20GMT
https://majorprojects.planningportal.nsw.gov.au/prweb/PRRestService/mp/01/getContent?AttachRef=PAE-1961%2120200312T064027.397%20GMT
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• Make additional commitments based on the findings of further assessments provided within this 
report  
• Make additional commitments based on the additional consultation carried out during the 
preparation of this report  
• Modify the wording so that the outcome of a commitment is clearer to implement.  
 
Members of the public are entitled to believe that commitments made in the EIS will be honoured 
rather than watered down in documents they are unlikely to be aware of and have no opportunity 
to respond to.  
 
The Planning Secretary should make directions, if necessary, under Condition A4(a) to require TfNSW 
to adhere to commitment SG6 in its original form  

 

1.2 Condition E117(i) 
 

This condition requires that a Detailed Site Investigation report provide details on: 

(i) whether the land is suitable (for the intended final land use) or can be made suitable 

through remediation. 

The Jacobs Report asserts that this condition does not apply because: 

these works are not considered (sic) meet the definition of ‘disturbance ’as described in Condition 
E117(i) 
 

This appears to be an error in the Jacobs Report as the word ‘disturbance ’does not appear in E117(i) 

and the discussion in relation to this issue at page 9 of the Jacobs Report refers to condition 115(a) 

which relates to the need to prepare a Detailed Site investigation report “Prior to the 

commencement of any work that would result in the disturbance” (emphasis added) of a site such 

as the Cammeray Golf Course site. 

Nevertheless, it is sufficiently clear that the authors of the Jacobs Report are arguing that because 

there won’t be disturbance, the suitability of the land for its final use does not need to be 

considered. 

This argument should be rejected for the following reasons: 

1. Just because the work immediately proposed is “ancillary” work doesn’t mean that there 

won’t be ‘disturbance’.  The works are said to “include”:  

• Establishment of temporary site construction facilities and equipment storage 

areas. These area(s) were to be used primarily for construction support activities 

(e.g. temporary site shed, vehicle parking, laydown areas for equipment/supplies, 

etc.)  

• Note that these areas were ‘sub-areas’ within the larger alignment corridor  

• Oversight of assessment activities to support the future Main Works contractor  

• Identification, management and potential relocation of underground services. 

Such work clearly involves ‘disturbance’ of soil and it is such disturbance which poses a 

contamination risk. 
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2. The site is a sub-area within one of the major construction sites for the project and as a 

thorough investigation of it will provide an indication of the suitability of the wider site, it 

makes sense to do those investigations now rather than later. 

1.3 Condition E116 

 
This requires that - A Detailed Site Investigation Report must be prepared and submitted to the 
Planning Secretary for information following the completion of Detailed Site Investigations required 
by Condition E115. The report must be prepared in accordance with relevant guidelines made or 
approved by the EPA under section 105 of the Contaminated Land Management Act 1997 (NSW) 
 
For the reasons set out below the Jacobs Report does not comply with the relevant guidelines 
approved under section 105 of the Contaminated Land Management Act 1979 (CLMA). 
 
 

2. THE CAMMERAY GOLF COURSE SITE INVESTIGATION REPORT 

This section identifies serious shortcomings in the Jacobs Report. Section 2.1 contains 

shortcomings identified by a senior environmental professional, experienced in the 

assessment and remediation of contaminated land, who has reviewed the Jacobs Report on 

behalf of WEPA and sections 2.2 to 2.8 sets out shortcomings WEPA has identified. 

 
2.1 The report does not comply with the guidelines approved under section 105 of the CLMA 

The senior environmental professional identified significant failures to comply with the relevant 

guidelines namely the following schedules of the National Environmental Protection (Assessment of 

Site Contamination) Measures (NEPM): 

• Schedule B1: Guideline on Investigation Levels for Soil and Groundwater 

• Schedule B2: Guidelines on Site Characterisation 

Some of the failures of the Jacobs Report identified by the expert are: 

2.1.1 The sampling plan is flawed 

The Jacobs Report did not adopt the Data Quality Objectives (DQOs) approach which is a 

fundamental requirement of Schedule B2. 

The seven-step DQO is a critically important process to be followed to ensure the objectives of the 

DSI are fully complied with so that a conceptual model of the contamination (lateral and vertical 

extent of potential contamination and relevant chemicals of potential concern) expected to be 

present on the subject site is defined so that the sampling plan (dimensions of sampling grid, 

number of sample locations, depth intervals of samples to be collected and sampling method/s) and 

the analytical plan (chemicals of potential concern) can be finalised.  

It is not possible to prepare a reliable DSI if the conceptual model of contamination expected on the 

subject site is not defined as the final step in the DQO process since this procedure determines the 

sampling grid, method of sampling, depths of sample collection, sample containers, preservation 

method/s and chemicals of potential concern that are to be analysed in a commercial chemical 

laboratory registered by NATA for each chemical analysis or physical test for identification of 

asbestos fibres.  
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Sampling locations  

The Jacobs Report stated the total area of the six construction support sites was 14 000 square 

metres and that guidelines made by NSW EPA (Sampling Design Guidelines, 1995) required soil 

samples to be collected from a minimum of 24 grid-based locations.  

The Jacobs Report further stated results of the SMEC report from 13 locations and 15 additional 

locations were adopted for the DSI and that this number exceeded the number of 24 samples listed 

in the Sampling Design Guidelines.  

However, the sampling guidelines referred to in the Jacobs Report refer to the minimum number of 

sampling locations required to identify a contamination “hot spot” of dimensions derived in 

consideration of the conceptual site model, as explained above. The number of sampling locations is 

determined by the dimensions of a contamination hot spot defined in the conceptual model of site 

contamination.  

It is noted that the sampling guidelines referred to above relate to detection at a 95 % confidence 

level for a circular contamination hot spot of a radius derived from the conceptual model of 

contamination expected on the site, employing a square grid. However, inspection of Figures 3-1, 3-

2 and 3-3 of the Jacobs Report indicates sampling was not carried out from a square grid, but rather 

from an undefined, irregular-shaped grid, from which the diameter of a contamination hot spot that 

would be detected was not defined.  

The concept adopted in the Jacobs Report of aggregating the areas of the six construction support 

sites of environmental concern into one area of 14 000 square metres for the purpose of 

determining the appropriate number of sampling locations is flawed.  

The six construction support sites identified in the Jacobs Report are discrete, being separated by 

wide intervals and the presence of uncontrolled fill, materials identified by SMEC in all locations 

tested by them, and the typical inconsistency of types of materials and chemical contaminants of 

uncontrolled fill materials requires the number of sampling locations at each of the six construction 

support sites be addressed individually.  

Although the sampling locations were identified on Figures 3-1, 3-2 and 3-3, the scale of the figures 

was not shown. Consequently, the areas of each of the six construction support sites could not be 

estimated. However, in consideration of the respective areal extents of the six construction support 

sites, and blindly applying the requirement of Table A of NSW EPA (1995) Sampling Design 

Guidelines, soil samples are required to be collected from approximately 45 locations.  

However, the appropriate number of sampling locations, the depth intervals that samples are to be 

collected from and the chemicals of potential concern can be identified reliably only after 

application of the DQO program for the project. 

As a consequence of the deficiencies in the sampling program the results documented in the Jacobs 

Report can apply only to the locations sampled and cannot be used to reliably estimate the extent of 

contamination on the construction support sites.  

2.1.2. Sample collection method inappropriate for VOCs 

Soil samples for chemical analysis were collected from a number of depth intervals below ground 

surface using a hand auger and were placed in glass jars and transported to a NATA registered 

chemical laboratory in cool containers under chain-of-custody documentation.  
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Soil samples collected using a hand auger are referred to as ‘disturbed ’samples from which volatile 

components are partially or wholly lost during auguring and transfer of soil samples into the glass 

jars. Disturbed soil samples are not suitable to be used for chemical analysis of volatile organic 

compounds such as light petroleum hydrocarbons and benzene, toluene, ethylbenzene and xylenes 

(BTEX). 

The Jacobs Report stated that soil samples were collected from 28 locations, but descriptions of the 

sub-surface stratigraphy for soils and fill materials (Table 9-1) were provided only for the 15 

locations sampled by Jacobs. No descriptions of the soil and fill materials reported by SMEC were 

provided. As parts of the sample collection procedures, it is common for the presence of volatile 

organic compounds (light petroleum hydrocarbons and BTEX compounds) be screened on-site 

shortly after collection using a photoionisation detector (PID). Use of the PID on-site allows 

additional samples to be collected to better define areas of environmental concern and provides a 

qualitative means of checking results for VOCs in soil samples reported by the commercial chemical 

laboratory. 

As a consequence of disturbed soil samples being analysed for volatile chemical compounds, the 

presence of these compounds in the fill materials across the construction support site remains 

uncertain. 

2.1.3 Impermissible averaging of results of analyses 

The Jacobs Report stated “… concentrations of contaminant compounds were below the adopted 

HIL/HSL with the exception of the benzo(a)pyrene TEQ reported in sample BH15_D_CGC at a depth 

of 1mbgl (sic) in fill at concentrations exceeding the adopted HIL. This result was consistent with a 

distinct ‘asphalt ’odour and an asphalt ‘layer ’was also encountered at this location. 

No other sample collected by SMEC or Jacobs reported contamination at concentrations above the 

adopted HIL D level, applicable to sites proposed to be used for commercial/industrial purposes. 

Odorous and contaminated soil was reported at one location (BH15). However, statistical analysis of 

the data set showed that reported contamination levels were (on average) below the HIL D guideline 

values for the proposed construction use of the site. 

However, given uncontrolled fill materials were identified on the construction support sites it is not 

appropriate to apply the average concentration across all of the sites in the manner applied in the 

Jacobs Report. It is clear that, if there was the requirement to assess the suitability of the 

construction support sites, the presence of asphaltic substances in fill would require investigation at 

additional locations to identify its nature and extent to assess whether remediation of these 

substances was required.  

 
2.1.4 Other deficiencies identified by expert 

The Jacobs Report did not assess the reliability of the results documented in the SMEC report and, 

consequently, the results documented in the SMEC report cannot be relied on to inform the Jacobs 

Report. The results reported in the SMEC report should not have been used to support the Jacobs 

Report without ensuring the reliability of the SMEC results. 

The report of ‘distinct asphalt odours ’at BH15 may also be indicative of a larger area of 

contamination within this area. The observation of similar fill across the investigation area combined 

with the heterogenous nature and complexity of uncontrolled fill, suggest that there is the potential 
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for unexpected contamination to be encountered in other areas of the site. However, the presence 

of a “larger area of contamination” identified in the Jacobs Report in BH15 provides evidence for the 

presence of uncontrolled fill materials being present at parts of the six construction support sites 

where no sampling was carried out by Jacobs and in the locations sampled by SMEC for which the 

Jacobs Report did not assess their reliability.  

 
2.2 Individual samples exceed guideline values for recreational use 

The Jacobs Report states: 

To evaluate the significance of the reported soil concentrations with respect to the proposed 

use, Jacobs compared the analytical testing results against the soil quality guidelines 

published in the NEPC (2013) (i.e. health-based soil investigation (HIL) levels).  

The HILs for a commercial/industrial land use (HIL-Setting D), NEPC (2013) were used to 

evaluate the significance of contamination. 

Using the HILS for commercial/industrial use, the Jacobs Report goes on to summarise the results of 

soil sampling as follows: 

The benzo(a)pyrene TEQ reported in sample BH15_D_CGC (88mg/kg) was the only individual 

sample with concentrations reported above the guideline value (40 mg/kg). Statistical 

analysis of the data set indicated the average soil concentration for B(a)P TEQ (4.35 mg/kg) 

was below the adopted soil quality guideline value and that application of the average 

concentration was acceptable based on the statistical analysis recommended by the NEPM. 

The Jacobs Report states that the averaging is permitted by the NEPM which requires that: 

the data set must meet the following criteria: 

• No single value should exceed 250% of the relevant investigation or screening level; and 

• The standard deviation of the results should be less than 50% of the relevant investigation 

or 

screening level’. 

For the reasons set out above, averaging should not have been applied.  

The benzo(a)pyrene (BaP) level at BH15 (88 mg/kg) is, however, more than forty times the HIL for 

recreational use (4) and could not, therefore, be averaged if that HIL was applied. Even if it was, the 

mean level (4.35) is also above the HIL for recreational use. 

One sample has a lead level (697) which exceeds the HIL for recreational use (600 mg/kg), although 

the mean level does not. 

The Total PAHs at B15 (1900 mg/kg) also exceeded the recreational HILs (300 mg/kg). 

The BaP was high at BH89 at 1 metre - 38.8 mg/kg (nearly 10 times the HIL for recreational use). 

That is near the boundary close to Warringah Freeway and there is a risk that BaP will be mud-

tracked from the construction site as trucks enter and exit the site, with the risk that sensitive users 

will be exposed to contaminated BaP dust. 

2.3 The HILs for recreational use should be used 
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In considering whether site remediation is warranted it is not appropriate to simply consider the 

HILs in relation to commercial/industrial land use. 

This is because the CLMA is not only concerned with the contaminated land in question but the 

threat that contamination poses to neighbouring land and the neighbouring land in this case is used 

for recreational purposes.  This is made clear by section 60(3)(a) which provides: 

(3)  A person is required to notify the EPA under subsection (1) or (2) only if— 

(a)  each of the following is true— 

(i)  the substance contaminating the land (the contaminant) or any by-product of the 

contaminant has entered or will foreseeably enter neighbouring land, the atmosphere, 

groundwater or surface water, 

(ii)  the regulations prescribe for the purposes of this subparagraph, or the guidelines specify, 

a level of the contaminant or by-product in the neighbouring land, atmosphere, groundwater 

or surface water, 

(iii)  the level of the contaminant or by-product after that entry is, or will foreseeably be, 

above the level prescribed or specified and will foreseeably continue to remain above that 

level, 

As illustrated by the screenshot below, the six sub-areas considered by the Jacobs Report, are 

located towards the top of a rim, with the golf course below them and any groundwater from the 

sites would be expected to migrate in a generally north-easterly direction to Willoughby Creek which 

then discharges into the waters of Willoughby Bay via Primrose Park. 
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The Report, at most, only addresses the obligation to notify that arises under section 60(3)(b), which 

operates independently of section 60(3)(a).  But, as discussed, the Jacobs Report does not 

adequately address even this requirement. 

 

2.4 The report has an overly limited focus 

The Jacobs Report has been limited by its chosen focus: 

Soil data was the most relevant media for exposure by construction workers. Therefore, 

collection of near surface soils (i.e. up to 1m depth) soil data was the focus of the assessment  

This is not sufficient to address the requirements of the CLMA (as discussed above) or the Conditions 

of Approval (e.g., E117) which requires consideration of off-site impacts and transmission pathways. 

The EPA’s Consultants reporting on contaminated land: Contaminated Land Guidelines (The EPA 

Guideline) and NEPM Schedule B2 - Guideline on Site Characterisation make clear that the 

information under E117 is to include: 

- a list of human and ecological receptors (both on- and off-site) 

- potential and complete exposure pathways (both on- and off-site) 

 -  see page 8 at https://www.epa.nsw.gov.au/-/media/epa/corporate-site/resources/contaminated-

land/20p2233-consultants-reporting-on-contaminated-land-

guidelines.pdf?la=en&hash=EBB6758A2DE448534B6FDD5057D280523E423CC7 

 

2.5 Known asbestos and PAHs in the EIS have been excluded without proper inquiry 

It is also of concern that the Jacobs Report, at page 13, excludes data from the EIS stating: 

It is Jacobs understanding that the statement of “Known contamination” for this area (from 

the EIS) is based on the Western Harbour Tunnel and Beaches Link - Contamination Factual 

Report, AECOM and Coffey,2018. The reported contamination was related to Polycyclic 

Aromatic Hydrocarbons (at two locations) and asbestos containing materials (at one 

location). However, the location of these sample points, in relation to the investigation area, 

(i.e. Cammeray Golf Course) being assessed by Jacobs, was not clear. Therefore, it is not 

known if these sample points are located within the investigation area (the subject of this 

report), and the data was excluded. 

This statement is contrary to the EIS which states that the asbestos was found at a borehole in 

Cammeray Golf Course (B340_0.05-0.25) - see Appendix M, section 4.4.4, at page 65 and the last dot 

point on page 64. 

The precise location of the borehole within Cammeray Golf Course would be expected to be 

precisely recorded and this information would be available to Jacobs via TfNSW. 

It also appears that the location of B340 within Cammeray Golf Course could have been established 

by a simple internet search showing the intended location of the geotechnical investigations carried 

out in 2017, see: https://roads-waterways.transport.nsw.gov.au/projects/01documents/western-

harbour-tunnel-beaches-link/whtbl-cammeray-golf-club-geotech-b337-b338-b339-b340-2017-

07.pdf 

https://www.epa.nsw.gov.au/-/media/epa/corporate-site/resources/contaminated-land/20p2233-consultants-reporting-on-contaminated-land-guidelines.pdf?la=en&hash=EBB6758A2DE448534B6FDD5057D280523E423CC7
https://www.epa.nsw.gov.au/-/media/epa/corporate-site/resources/contaminated-land/20p2233-consultants-reporting-on-contaminated-land-guidelines.pdf?la=en&hash=EBB6758A2DE448534B6FDD5057D280523E423CC7
https://www.epa.nsw.gov.au/-/media/epa/corporate-site/resources/contaminated-land/20p2233-consultants-reporting-on-contaminated-land-guidelines.pdf?la=en&hash=EBB6758A2DE448534B6FDD5057D280523E423CC7
https://roads-waterways.transport.nsw.gov.au/projects/01documents/western-harbour-tunnel-beaches-link/whtbl-cammeray-golf-club-geotech-b337-b338-b339-b340-2017-07.pdf
https://roads-waterways.transport.nsw.gov.au/projects/01documents/western-harbour-tunnel-beaches-link/whtbl-cammeray-golf-club-geotech-b337-b338-b339-b340-2017-07.pdf
https://roads-waterways.transport.nsw.gov.au/projects/01documents/western-harbour-tunnel-beaches-link/whtbl-cammeray-golf-club-geotech-b337-b338-b339-b340-2017-07.pdf
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Which has this map showing the intended investigation areas in Cammeray Golf Course: 

 

Similarly, it is likely that the location of the PAHs can be established. The EIS refers to exceedances of 

safe levels of benzo(a)pyrene at B337, another borehole at Cammeray Golf Course, and the depth is 

also given: see page 65 and dot point 4 on page 64 of Appendix M. 

WEPA would like to have this matter investigated to assess whether Jacobs should be prosecuted for 

making a false or misleading statement – see section 10.6 of the Environmental Planning and 

Assessment Act 1979 (EPAA)in conjunction with clause 285B of the Regulation. 

2.6 The Jacobs Report does not stand alone and this is a further breach of the CLMA 

The Jacobs Report refers to an investigation by SMEC and a report, “SMEC (2020)”, although the title 

of the report is not referred to. 

The Jacobs Report is incomplete as it does not include the SMEC report, which would have provided 

information about the test results e.g., the reliability of the SMEC results. Nor does it include the 

AECOM and Coffey report.  

The EPA’s Consultants reporting on Contaminated Land Guidelines (at page 6) states:  

Each report must stand alone, containing enough information to be readily understood. A 

summary of certain information can be provided, if relevant information has been included in 

a previous report prepared by a consultant (unless that information has since been 

superseded). 

The Jacobs Report does not ‘stand alone’. It needs to be read in conjunction with other reports 

which have not been provided or summarised. 

As the SMEC Report has not been provided, the following information has not been included: 

• The report only contains a summary of the testing results for soil samples taken by SMEC within 

the sub-area covered by the Early Works, but not in other areas of the construction site 

• The report does not contain groundwater testing results. The Jacobs Report states that one 

groundwater monitoring well was installed by SMEC, but inspection of Figures 3-1, 3-2 and 3-3 of 
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the Jacobs Report shows the locations of three groundwater monitoring wells. The quality of 

groundwater for any of the wells was not addressed in the Jacobs Report.  

The SMEC Report, including all soil and groundwater results for the whole site, should have been 

included, as it may indicate whether the construction site as a whole is suitable as a dive site and the 

likelihood of significant contamination in sub-surface levels. 

2.7 The authors of the Jacobs Report are not independent 

The Report states: 

The sole purpose of this report is to present the findings of a site investigation carried out by Jacobs 

for the Sydney Program Alliance (SPA) 

A business name search shows that the SPA is a business name owned by a partnership consisting of 

Freyssinet Australia Pty Ltd & Jacobs Group (Australia) Pty Ltd & John Holland Pty Ltd.  

It should be noted that Jacobs will be affected if a site auditor is involved at the beginning of the 

project, rather than at the end as Jacobs is recommending, as it would delay the early works and 

potentially its role as a development partner (which it is also tendering for).  

An EPA accredited site auditor, however, is required to be independent and without a financial 

interest in the project.  

2.8 The Jacobs Report should cover the whole site and not just the six sub-areas currently 

covered 

The Conditions of Approval contemplate that a DSI will be prepared for the whole site before the 

commencement of any works: 

• Condition 115 states that a DSI Report is needed prior to the commencement of work if there is 

any disturbance of a moderate to high risk contaminated site, as identified in the WHT EIS. 

• Condition 116 permits the Proponent to prepare individual Detailed Site Investigation Reports for 

the separate sites but does not contemplate contamination reports only being prepared for parts 

of sites. 

The failure to identify the risk of contamination at the whole site is contrary to the cautionary 

approach outlined in the SEPP 55 –   at page 7: 

The general principle of the Guidelines is that planning authorities should adopt a cautionary 

approach when exercising a planning function. The object of this approach is to enable any 

land contamination issues to be identified and dealt with at an early stage in the planning 

process in order to prevent harm and reduce delays and costs.  

The SEPP 55 guidelines, at pages 1 and 2, suggest that officials cannot rely on the exclusion of 

personal liability in section 2.28 of the Environmental Planning and Assessment Act 1979 if the 

approach in the SEPP guidelines are not followed. 

TfNSW internal guidelines recognise the need for early investigation of a site: 

It is beneficial to identify contamination early to avoid ongoing impacts. By proactively 

managing contamination issues, the risk of harm to RMS staff, the community or the 

environment can be appropriately managed. Where there are concerns that contamination 

could be present,…, site investigations should be done so associated risks and liabilities can 
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be recognised and minimised. Decisions can then be made on any requirements to remediate 

or otherwise manage any contamination on the site. 

Land contamination has the potential to cause off-site pollution and/or the exposure of site 

workers or the community to contamination. If sites are not managed appropriately, and the 

condition of the site and surrounds is left to degrade, they may become difficult or expensive 

to resolve. 

https://roads-waterways.transport.nsw.gov.au/business-industry/partners-

suppliers/documents/guides-manuals/guideline-management-contamination.pdf 

Because of the uncertainties arising from the Jacobs Report not following guidelines required to be 

followed under the CLMA and the apparent widespread presence of uncontrolled fill materials 

containing elevated concentrations of some chemical substances, it would be appropriate to carry 

out a DSI across the entire extent of the golf course. 

 

 

3.  DUTY TO AVOID HARM TO CHILDREN 

The DPIE has a duty to avoid potential harm to children in exercising its compliance functions: 

Sharma by her litigation representative Sister Marie Brigid Arthur v Minister for the Environment 

[2021] FCA 560. 

Although Sharma specifically considered the threat of personal injury to children from climate 

change this was an application of the broader principle that decision makers have a duty at common 

law to prevent personal injury to children in the exercise of their duties.  Clearly there is a risk of 

personal injury to children from contamination in present circumstances due to the proximity of 

construction to schools, child care centres and pre-schools, and the continuing use of the golf course 

by sensitive users. 

 

4. CONCLUSION 

 
For the above reasons WEPA is seeking the following actions: 

• A new DSI should be prepared, complying with the CLMA and other shortcomings identified 

above, and cover the entire extent of the golf course 

• The DSI should evaluate the site for its intended uses throughout the project and finally 

• That DSI should be reviewed by an EPA accredited auditor 

• The review should be made publicly available 

• All work at the six sub-areas should cease pending completion of the above actions 

• The asbestos at B340 should be treated as a hot spot and work on site should cease until the 

extent of the hot spot is determined after further investigation under the supervision of an 

EPA accredited site auditor and an asbestos expert 

https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/guides-manuals/guideline-management-contamination.pdf
https://roads-waterways.transport.nsw.gov.au/business-industry/partners-suppliers/documents/guides-manuals/guideline-management-contamination.pdf
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• Any additional investigations, including those identified above, should be carried out before 

the review by the EPA accredited auditor 

• If evidence becomes available of fill materials containing residues from fires on any of the 

sites to be investigated, testing for PFAS chemicals should be carried out 

• The DSI should contain an assessment of whether the site is suitable for its final land use or 

can be made suitable by remediation 

• The nature of the assessment should be such that it won’t be negated by any Main Works 

contract 

• Consistent with the CLMA, the proponent should also be required to notify the EPA pursuant 

to section 60  

• If remediation is required such remediation should be completed before any further work is 

carried out  

• The Department should review all Conditions of Approval to ensure compliance and, in 

particular, ensure that the inadequacies in the investigations identified above are addressed 

• If necessary, the Department should impose such additional conditions as may be required 

pursuant to Condition A4(a) which empowers the Planning Secretary to give written 

directions 

• The Department should investigate whether Jacobs should be prosecuted for having made 

false or misleading statements in the Jacobs Report with WEPA being advised of the 

outcome of the investigation 

WEPA is aware of complaints about other DSI reports lodged by WEPA member, Diane Staats. WEPA 

is concerned about the slow speed of the investigations into these complaints as the breaches of the 

Conditions of Approval raised in those complaints have potential impacts on the health and 

wellbeing of vulnerable members of the community including children. Given the seriousness of the 

matters raised in this letter, WEPA would appreciate a response to this letter within 5 business days. 

If you are unable to respond within this time frame, please phone the number provided below to 

advise as to a timetable. WEPA reserves its right to escalate this matter to the NSW Ombudsman 

and the NSW Legislative Council inquiry should there not be a timely response. 

 

Yours sincerely, 

 

John Moratelli (phone: 0402 958024) 

President 

Willoughby Environmental Protection Association Inc. 

wepa@wepa.org.au; www.wepa.org.au 

mailto:wepa@wepa.org.au


We attach photos of work carried out at Cammeray Golf Course which were taken yesterday. These photos 
show that work has been carried out that has resulted in the disturbance of the land at Cammeray Golf Course. 
Excavators and other digging equipment have been used. 
 
We also note that critical utility installation works are being carried out this week near Warringa Road at 
Cammeray Golf Course which will involve at least half a metre of excavation.  
 
Accordingly we are writing to seek confirmation that the DPIE will require Sydney Program Alliance to prepare 
a Detailed Site Investigation Report in accordance with guidelines made or approved by the EPA under section 
105 of the Contaminated Land Management Act 1997 (NSW), including Schedule B1 and B2 of the 
National Environmental Protection (Assessment of Site Contamination) Measures, and in accordance with the 
other Conditions of Approval (with relevant reports reviewed by an independent site auditor). We also request 
that the DPIE require a cessation of works until this has been done. 
 
We are seeking a response to this email within 24 hours. 
 
Thank you for your assistance. 
 
Kind regards, 
 
 
Diane Staats 
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