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The site slopes down from the east to the west. The easterly portion steeply sloped, with an approximate gradient of 25%, 
with the site becoming flat, with areas for car and bus parking and maintenance, with another steep slope in the middle 
portion of the site, with the site sloping more gently towards the west and Coleridge Road. 

3.3.2 HYDROGEOLOGY 

The nearest surface water body is a potential man-made dam approximately 330 m south and the South Pacific Ocean 
approximately 650 m east of the site. 

Groundwater flow direction is thought to be north, based on previous groundwater monitoring events at the site. 

A review of the Department of Primary Industries registered groundwater bore database 
(https://realtimedata.waternsw.com.au/water.stm) conducted on 20 October 2021 did not identify any registered 
groundwater bores within a 500 m radius of the site. However, it is known that there are groundwater monitoring wells 
within the site.  

 

https://realtimedata.waternsw.com.au/water.stm
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DQI DESCRIPTION ACCEPTABLE LIMIT 

Same units Justify/quantify if different  

Same laboratories  Justify/quantify if different  

Sample LORs  Less than nominated criteria 

Completeness All critical samples analysed  As per sampling plan 

All required analytes analysed As per sampling plan 

Appropriate methods and LORs As per NEPM (2013) 

Sample documentation complete As per NEPM (2013) 

Sample holding times complied with As per NEPM (2013) 
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RPDs were calculated for the primary and duplicate samples to assess the data quality, particularly for the assessment of 
the reproducibility (precision) and closeness of reported data to the true value (accuracy) of the analytical data 
measurements for the adopted field and laboratory methods. The RPDs were calculated using the formula below: 

 

where Ro is the primary sample and Rd is the primary duplicate. 

The RPD values were compared to the RPD acceptance criterion for soil and groundwater outlined in NEPM (2013).  

As the concentrations in soil duplicate pairs were below laboratory LORs for COPCs including BTEX, PAHs and TRHs. 
RPDs were not able to be calculated for the majority of analytes. Some RPD exceedances occurred for metals, however 
this is not considered an issue as these analytes are not COPCs. Therefore, RPD recoveries for soil are generally 
considered acceptable.  

One trip blank accompanied each sample batch throughout the investigation and was analysed for TRH and BTEXN. The 
trip blank results were below laboratory LORs, indicating a low likelihood of cross-contamination during sample 
collection and transport. 

Additionally, one rinsate blank was collected during the GME and analysed for TRH and BTEXN. The rinsate blank 
results were below laboratory LORs, indicating a low likelihood of cross-contamination from sampling equipment.  

QAQC results, including trip spike, blank and rinsate results for soil and groundwater analysis, can be found in Appendix 
E. 

The details of conformance to specific field QA/QC requirements are presented in Table 7.2. 

Table 7.2 Field data quality indicators 

QA/QC REQUIREMENT CONFORMED COMMENTS 

Fieldwork was undertaken by 
experienced field engineers 
and/or scientists 

Yes Qualified and experienced environmental scientists completed the 
fieldwork. 

Samples delivered to 
laboratory within sample 
holding times and with correct 
preservative 

Yes Appropriate holding times were met for all samples. Samples were 
analysed by the laboratory within 7 days of sampling or within holding 
times for the particular analyte.  

All analyses NATA accredited Yes None 

Required number of sample 
duplicates 

Yes Field intra-laboratory duplicates and inter-laboratory duplicates were 
analysed for all contaminants of concern at the rate of approximately 1 
in 20 primary investigation samples.   

Required blanks taken Yes Trip blanks are taken to confirm no cross-contamination in occurs 
during sample transport. One trip blank accompanied each sample 
batch during this investigation.  

Soil sample duplicates 
reported RPDs within limits 
set by AS4482.1 

Partial RPDs exceeded the acceptance threshold in soil for chromium and 
zinc. As these are not COPCs, the remaining RPDs are within the 
acceptable limit for the purposes of this investigation.  

There were no RPD exceedances for groundwater field duplicate and 
inter-laboratory duplicate samples.  
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POTENTIAL 
RECEPTOR 

POTENTIAL EXPOSURE 
PATHWAY 

LIKELIHOOD OF POTENTIAL POLLUTANT LINKAGES 

Intrusion of vapour to on-
site retail building 

Unlikely : Volatile contaminants in groundwater can equilibrate with 
pore spaces and migrate vertically and may cause a vapour intrusion 
risk to occupants of overlying buildings however, volatile hydrocarbon 
concentrations were detected in some well sampled. 

Intrusive 
maintenance 
workers and 
excavation workers 

Ingestion and dermal 
contact with impacted 
soils and groundwater 

Unlikely : As standing water level was approximately 9 m BGL for all 
monitoring wells, it is unlikely that intrusive maintenance workers 
would come into direct contact with contaminated groundwater. 

Inhalation of vapour in 
shallow excavation 
trenches 

Possible: As detections of TRHs in groundwater exceeded the adopted 
assessment criteria for HSL A, a possible vapour risk exists to future 
residential receptors.  

Off -Site 

Commercial 
workers in nearby 
properties  

Ingestion and dermal 
contact with impacted 
groundwater 

Unlikely: It is considered unlikely for adjacent properties to be 
affected by potential on-site contamination, as there are no sensitive 
receptors location in proximity of the site.  

Intrusion of vapour to off-
site buildings 

Unlikely: Volatile contaminants in groundwater can equilibrate with 
pore spaces and migrate vertically and may cause a vapour intrusion 
risk to occupants of overlying buildings however, no volatile 
hydrocarbon concentrations were not detected in wells located further 
away from the bowsers.  

Residential 
occupants of 
adjacent properties 

Dermal contact with 
impacted soils and 
groundwater  

Unlikely: Due to the absence of significant impacts in the 
hydraulically downgradient wells, and considering the depth of 
groundwater, it is considered unlikely that adjacent properties would 
be impacted. 

Environmental 

Surface waters  Lateral migration of 
contaminants in 
groundwater 

Unlikely:  Given the distance to the nearest down gradient surface 
water receptor (1 km north west), the immediate risk to ecological 
receptors is considered low.   

 

 







 

 

 
 

Project No PS126618 
PRELIMINARY SITE INVESTIGATION 
TARGETED SOIL AND GROUNDWATER ASSESSMENT 
Red Bus Services Pty Ltd 

WSP 
October 2022 

Page 27 

divestment, financial commitment or otherwise. It is the responsibility of the Client to accept (if the Client so choose) the 
Conclusions and implement any recommendations in an appropriate, suitable and timely manner. 

In the absence of express written consent of WSP, no responsibility is accepted by WSP for the use of the Report in 
whole or in part by any party other than the Client for any purpose whatsoever. Without the express written consent of 
WSP, any use which a third party makes of this Report or any reliance on (or decisions to be made) based on this Report 
is at the sole risk of those third parties without recourse to WSP. Third parties should make their own enquiries and 
obtain independent advice in relation to any matter dealt with or conclusions expressed in the Report. 

DISCLAIMER 
No warranty, undertaking or guarantee whether expressed or implied, is made with respect to the data reported or the 
conclusions drawn. To the fullest extent permitted at law, WSP, its related bodies, corporate and its officers, employees 
and agents assumes no responsibility and will not be liable to any third party for, or in relation to, any losses, damages or 
expenses (including any indirect, consequential or punitive losses or damages or any amounts for loss of profit, loss of 
revenue, loss of opportunity to earn profit, loss of production, loss of contract, increased operations costs, loss of business 
opportunity, site depredation costs, business interruption or economic loss) of any kind whatsoever, suffered or incurred 
by a third party. 
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PHOTOGRAPHIC LOG �± Site Inspection  

Client Name  Site Location  Project No.  
Red Bus Services 682a The Entrance Road, Bateau Bay  PS126618 

 

  1 

Photo No.  Date 

 

1 4 October 2021 

Description  

A and B blocks, facing north-
east. 

 
 

Photo No.  Date 

 

2 4 October 2021 

Description  

A block, view of water 
separator. Facing north-east. 

 
  



 

PHOTOGRAPHIC LOG �± Site Inspection  

Client Name  Site Location  Project No.  
Red Bus Services 682a The Entrance Road, Bateau Bay  PS126618 

 

  2 

Photo No.  Date 

 

3 4 October 2021 

Description  

AST Adblue and bowsers, 
facing west. 

 
 

Photo No.  Date                                                     

                                             

4 4 October 2021 

Description  

B block, facing east. 

 
 
 



 

PHOTOGRAPHIC LOG �± Site Inspection  

Client Name  Site Location  Project No.  
Red Bus Services 682a The Entrance Road, Bateau Bay  PS126618 

 

  3 

 
Photo No.  Date 

 

5 4 October 2021 

Description  

 

 
 

Photo No.  Date 

 

6 4 October 2021 

Description  

Buspark facing north. 

 
  



 

PHOTOGRAPHIC LOG �± Site Inspection  

Client Name  Site Location  Project No.  
Red Bus Services 682a The Entrance Road, Bateau Bay  PS126618 

 

  4 

Photo No.  Date 

 

7 4 October 2021 

Description  

Carpark, facing south. 

 
 

Photo No.  Date                                                               

                                                          

8 4 October 2021 

Description  

Chemical building and C block, 
facing north-west 

 
  



 

PHOTOGRAPHIC LOG �± Site Inspection  

Client Name  Site Location  Project No.  
Red Bus Services 682a The Entrance Road, Bateau Bay  PS126618 

 

  5 

Photo No.  Date 

 

9 4 October 2021 

Description  

Chemical storage within 
chemical building. 

 
 

Photo No.  Date 

 

10 4 October 2021 

Description  

Chemical building, storage of 
paint. 

 
 
 
 



 

PHOTOGRAPHIC LOG �± Site Inspection  

Client Name  Site Location  Project No.  
Red Bus Services 682a The Entrance Road, Bateau Bay  PS126618 

 

  6 

Photo No.  Date 

 

11 4 October 2021 

Description  

Cleaning chemicals within 
chemical building.  

 
 

Photo No.  Date 

 

12 4 October 2021 

Description  

ICB drums near Block B, facing 
south-west 

 
 
 



 

PHOTOGRAPHIC LOG �± Site Inspection  

Client Name  Site Location  Project No.  
Red Bus Services 682a The Entrance Road, Bateau Bay  PS126618 

 

  7 

 
 

Photo No.  Date 

 

14 4 October 2021 

Description  

Eastern portion, significant 
gradient. Facing north. 

 
 
 

Photo No.  Date 

 

13 4 October 2021 

Description  

Storage drums, unknown 
contents, near Block B. Facing 
south-west. 



 

PHOTOGRAPHIC LOG �± Site Inspection  

Client Name  Site Location  Project No.  
Red Bus Services 682a The Entrance Road, Bateau Bay  PS126618 

 

  8 

Photo No.  Date 

 

15 4 October 2021 

Description  

Empty chemical containers and 
IBC container between C and D 
block. 

 
 
 
 

Photo No.  Date 

 

16 4 October 2021 

Description  

F block facing west. 

 



 

PHOTOGRAPHIC LOG �± Site Inspection  

Client Name  Site Location  Project No.  
Red Bus Services 682a The Entrance Road, Bateau Bay  PS126618 

 

  9 

Photo No.  Date 

 

17 4 October 2021 

Description  

H block container facing north 

 
 

Photo No.  Date 

 

18 4 October 2021 

Description  

Diesel AST, facing north-east. 
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Client Name  Site Location  Project No.  
Red Bus Services 682a The Entrance Road, Bateau Bay  PS126618 

 

  10 

 
Photo No.  Date 

 

19 4 October 2021 

Description  

Outside AST and lines, facing 
south-west. 

 
 

Photo No.  Date 

 

20 4 October 2021 

Description  

AST, facing south. 

  
 
 
 



 

PHOTOGRAPHIC LOG �± Site Inspection  

Client Name  Site Location  Project No.  
Red Bus Services 682a The Entrance Road, Bateau Bay  PS126618 

 

  11 

Photo No.  Date 

 

21 4 October 2021 

Description  

Overflow Culvert, facing south. 

 
 

Photo No.  Date 

 

22 4 October 2021 

Description  

View from behind F block. 
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