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15 July 2024 

 

Cobbold Building Design 
25 Fingal Street, Unit 3 

Brunswick Heads, NSW 

 

Attn: Sean Cobbold 

Re: Sub-Slab Vapour Assessment; 38 Tweed Street, Brunswick Heads, NSW  

 

Introduction/ Background 
ENV Services Pty Ltd (ENV) has been engaged by Cobbold Building Design (Builder) to prepare a sub-
slab vapour assessment to support ongoing commercial landuse at the site located at 38 Tweed Street, 
Brunswick Heads, NSW (hereon referred to as the site).  

It is understood that the works have been requested in response to a request by council following 
redevelopment works being undertaken at the site. The site currently supports two commercial 
businesses (retail and food and beverage). The area at the west of the site, has previously operated as 
an automobile servicing garage, however is now being redeveloped into a gym.  

Hisorically, the site was previously operated as a service station with numerous underground service 
tanks and associated infrastructure (bowser, lines, vents etc.) located in the eastern portion of the 
site. In light of this historic operation, as well as the recent use as a car garage, council has requested 
a report be prepared that addresses potential risks associated with contamination that may be present 
as a result of these historic land-uses.  

Previous Investigations 

A previous contaminated land investigation has been conducted on the site, by Australian Soil and 
Concrete Testing (ASCT). The investigation and associated report was prepared in July 1998 and was 
undertaken following the removal of the Underground Petroleum Storage System (UPSS) 
infrastructure, including underground storage tanks (USTs), lines, and bowsers.  

Analytical results from the investigation found that concentrations of all chemicals of potential 
concern (COPC) were reported below all relevant site assessment criteria. Following the removal of 
the tanks and associated infrastructure, the tank pits were backfilled and concrete reinstated.  
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Conceptual Site Model 

The site is entirely covered by concrete hardstand.  As such, all direct contact exposure pathways 
associated with dermal, dust inhalation and ingestion are considered to be incomplete (from an on-
site exposure perspective). On this basis, vapour intrusion through the slab is the only plausible 
exposure pathway for future site users, should contamination be present in the soil or groundwater 
beneath the site.   As such, a sub-slab vapour assessment has been conducted to most accurately 
assess this potential pathway. 

Contaminants of Potential Concern 
For the vapour intrusion pathway, the Contaminants of potential concern (COPC) associated with the 
historic land-use of the site (service station and garage) are: 

 Total Recoverable hydrocarbons (TRH) – specifically fractions F1 and F2. 
 Monocyclic Aromatic Hydrocarbons (Benzene, Toluene, Ethylbenzene, Xylene, Naphthalene).  

Other COPC typically associated with service station and garage land use, including metals (lead) and 
polycyclic aromatic hydrocarbons (PAH), are not volatile and were not included in the vapour 
assessment.  

Investigation Methodology 
Two temporary vapour pins were installed through the slab of the on-site building.  One was placed 
in the western portion of the site (proposed gym) and the other in the eastern portion of the site 
(adjacent to retail and hospitality areas). The location of the vapour pins was chosen with 
consideration of; the use of different areas and potential exposure associated with their uses, the 
condition of the sealed surface (i.e., staining, cracking etc.), the location of the historic UPSS 
infrastructure on the site and the potential exposure points over the site. The locations of the sampling 
pins are presented in Figure 3, Attachment 1.  A duplicate sample was collected at one of the sampling 
locations for quality assurance purposes. 

Laboratory Analysis  
Primary samples were submitted to a National Association of Testing Authority (NATA) accredited 
laboratory (SGS) for analysis of the COPC. The results were compared to tier 1 (generic) assessment 
criteria for vapour intrusion, through a sand matrix at a depth interval of 0-<1 m (sub-slab probes), at 
a site with commercial/industrial use.  These criteria were adopted from the National Environment 
Protection (Assessment of Site Contamination) Measure 1999 (as amended 2013). 

Results  
 Site Observations 

During the drilling through the slab, it was noted that the slab in the western portion of the site (SV01) 
was approximately 150 mm thick, while the slab in the eastern portion, was noted to be approximately 
250 mm thick. Additionally, there was noted to be a step from the eastern portion (café and retail 
shop) down to the western portion of the shed. Considering these observations, it is considered likely 
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that the slab in the eastern portion of the site is a ‘double slab’ where a second slab has been poured 
over the original slab. Furthermore, numerous attempts were made to install SV02, with the oxygen 
concentration recorded during purging of the pin not dropping enough to provide confidence in its 
seal. As such, the probe was relocated to an area as far from all concrete joins as possible. Key 
parameters noted during the sampling of each temporary pin are provided in Table 1.  

Table 1: Key Sampling Parameters 

Parameter SV01 SV02  QA (duplicate sample) 

O2 (%v/v) 17.1 19.1 

VOC (ppm) 20 0 

VOC Under Shroud 200 208 

Start Time 11:42 Am 2:02 Pm 

Start pressure -24 -26 -26 

Finish Time 11:47 Am 2:08 Pm 

Finish Pressure -6 -6 -6 

Pressure Difference 18 20 20 

Pressure on receipt at lab -6.73 -6.12 -5.51 

 Analytical Results 

Analytical results from the canisters reported all concentration of COPCs below the limit of reporting. 
For all COPCs except naphthalene, this LOR was below the adopted assessment criteria for 
commercial/industrial landuse above a sand matrix. For naphthalene, concentrations of <7,200 µg/m3, 
<7,200 µg/m3 and <7,400 µg/m3 were reported, with the adopted assessment criteria being 3,000 
µg/m3. While the LOR is greater than the assessment criteria, with consideration of the magnitude of 
the other results (no detections), it is considered likely that actual naphthalene concentrations are low 
and acceptable for the proposed land-use.  

Laboratory documents and a summary table of results are attached to this letter (Attachment 3).  

Quality Assurance Results  

Reproducibility  

Relative percentage differences (RPDs) have been calculated for all COPCs between the primary (SV02) 
and field duplicate sample (QA). For all analytes, the RPDs were either 0 or 4% (2-propanol). Overall, 
the RPDs provide sufficient confidence in the reproducibility of the sampling program.  
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Representativeness (Probe Integrity) 

An IPA shroud was used to assess the representativeness of the sampling program, through a probe 
integrity assessment. An IPA soaked rag was placed under a shroud surrounding the vapour pin and 
sampling train. A carbon tube was used to sample 1.5 L of vapour from beneath the shroud. The 
concentration from within the cannister and within the carbon tube are compared to determine an 
IPA concentration ratio. The IPA ratios were 2,166% (SV02/QA) and 8,333 % (SV01). These 
concentrations greatly exceed the acceptance threshold of 5%.  

In addition to the IPA concentration ratio, the oxygen concentration during purging can be used to 
assess the integrity of the sampling pin. For both SV01 and SV02, the oxygen was noted to drop during 
purging, which provides confidence in the seal created in the installation of the temporary pin.   

Additionally, the results of the sampling program reported all concentrations below the adopted LOR 
and far below the adopted assessment criteria for the majority of analytes (except naphthalene).  

Considering the above discussion points, there is sufficient confidence in the results provided by the 
sampling program for interpretative purposes.  

Conclusions 
All reported concentrations of COPCs in the soil vapour beneath the site fall below the relevant 
adopted tier 1 (NEPM) assessment criteria (with the exception of naphthalene, attributable to an 
elevated LOR). Furthermore, the entire site is covered by hardstand, as such, all other plausible 
exposure pathways to human or ecological receptors on-site are incomplete.   

As such, the site is considered suitable for ongoing commercial land use (from a chemical 
perspective), as there is considered to be a negligible risk of exposure to potential volatile 
contaminants from the former site uses (including fuel storage).  

However, should the nature of the site change (i.e., removal of concrete hardstand occur, or use be 
changed to residential), further investigation of soils and/or groundwater may be required.  

Limitations  
This report has been prepared by ENV for the purpose of a sub-slab soil vapour assessment and is not 
to be used for any other purpose than this.  No parties may rely on the contents of this report for any 
purposes except those stated above.     

This report has been prepared based on the information provided to us and from other information 
obtained as a result of enquiries made by us.  ENV accepts no responsibility for any loss or damage 
suffered howsoever arising to any person or corporation who may use or rely on this document for a 
purpose other than that described above. 

No part of this report may be reproduced, stored or transmitted in any form without the prior consent 
of ENV. 

ENV declares that it does not have, nor expects to have, a beneficial interest in the subject project. 
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To avoid this advice being used inappropriately, it is recommended that you consult with ENV before 
conveying the information to another party who may not fully understand the objectives of the report.  
This report is meant only for the subject site/project and should not be applied to any other. 

Closure 
If you have any queries regarding the provided information, please feel free to contact me at the 
office. 

Yours faithfully 

 

 
Declan Campey 

Environmental Scientist 

ENV Services Pty Ltd                                                  

 
Attachments:  

1. Figures 
2. Photolog 
3. Laboratory Documents  
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1 FIGURES  
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Figure 1 – Site Location

38 Tweed Street, Brunswick Heads, NSW

Image source: Google Maps (2023)

Site Location

LEGEND

Project: Sub-slab Soil Vapour Assessment 
Client: Cobbold Building Design

ENV Project Number: 240402



Image source: Google Maps (2023)

Site Boundary (Approximate)
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Figure 2 – Site Layout
38 Tweed Street, Brunswick Heads, NSW

Project: Sub-slab Soil Vapour Assessment 
Client: Cobbold Building Design

ENV Project Number: 240402

Historic Garage and Proposed Gym (Approximate)

Current Retail (Approximate)

Current Cafe (Approximate)

Historic Location of Bowser (Approximate)

Historic Tank 3 (Approximate)

Historic Tank 2(Approximate)

Historic tank 1 (Approximate)



Image source: Google Maps (2023)

Site Boundary (Approximate)
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Figure 3 – Temporary Soil Vapour Pin Locations
38 Tweed Street, Brunswick Heads, NSW

Monitoring Well Locations (Approximate)

SV01

SV02/QA

Project: Sub-slab Soil Vapour Assessment 
Client: Cobbold Building Design

ENV Project Number: 240402
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2 PHOTOLOG 
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PHOTOGRAPHIC LOG 

Client Name Site Location Project 
Sean Cobbold 

 38 Tweed Street, Brunswick Heads, NSW Sub-slab Vapour Assessment   

 

Due Diligence Assessment  1 

Photo No. Date 

 

1 27/06/2024 

Description 
Image showing sampling 
location of SV02, with respect 
to café and retail areas.  

 
 

Photo No. Date 

 

2 27/06/2024 

Description 
Image looking west from the 
entrance door to the proposed 
gym.  
 
Entirety of area is visibly 
covered by concrete hardstand.   

 
 
 



 

PHOTOGRAPHIC LOG 

Client Name Site Location Project 
Sean Cobbold 

 38 Tweed Street, Brunswick Heads, NSW Sub-slab Vapour Assessment   

 

Due Diligence Assessment  2 

Photo No. Date 

 

3 27/06/2024 

Description 
Image area cut out for 
installation of services in 
proposed gym location.  
 
Thickness of the slab is evident 
(approximately 150 mm), as 
well as the coarse sand nature 
of the sub-soils.  

 
 

Photo No. Date 

 

4 27/06/2024 

Description 
Image showing the front façade 
of the site. Image shows the 
entire front being covered by 
hardstand.  
 
It should be noted, that the 
western portion of the site is 
entirely covered by the shed 
structure, that supports a 
hardstand.  
 
Thus, there are no areas of 
accessible soils present across 
the entire site.  
 
 

 
 
 



 

PHOTOGRAPHIC LOG 

Client Name Site Location Project 
Sean Cobbold 

 38 Tweed Street, Brunswick Heads, NSW Sub-slab Vapour Assessment   

 

Due Diligence Assessment  3 

 
Photo No. Date 

 

5 27/06/2024 

Description 
Image showing the sampling 
train that was utilised as sample 
location SV01  

 
 

Photo No. Date 

 

6 27/06/2024 

Description 
Image showing sampling train 
set for collection of primary 
sample SV02 and duplicate 
sample QA.  
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3 TABULATED RESULTS AND LAB DOCUMENTS 
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 240402 - 38 Tweed Street, Brunswick Heads, Soil Vapour Assessment Table 1: Tabulated Results 
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µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 mg/m3 mg/m3 µg/m3 No unit No unit µg/m3 mg/m³ µg/m3 µg/m3
EQL 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NEPM 2013 Table 1A(5) Comm/Ind D Soil Vapour HSL for Vapour Intrusion, Sand 4,000 | 10,000 | 30,000 | 65,000 | 130,000 4,800,000 | 16,000,000 | 39,000,000 | 84,000,000 1,300,000 | 4,600,000 | 11,000,000 | 25,000,000 | 53,000,000 680 | 2,800 | 7,000 | 15,000 | 32,000 500,000 | 2,400,000 3,000 | 15,000 | 35,000 | 75,000 | 150,000

   >=0m, <1m 4,000 4,800,000 1,300,000 680 500,000 3,000
   >=1m, <2m 10,000 16,000,000 4,600,000 2,800 2,400,000 15,000
   >=2m, <4m 30,000 39,000,000 11,000,000 7,000 35,000
   >=4m, <8m 65,000 84,000,000 25,000,000 15,000 75,000
   >=8m 130,000 53,000,000 32,000 150,000

Field ID Location Code Date
CT 27 Jun 2024 24
QA 27 Jun 2024 <1,700 <2,100 <2,100 <4,500 <2,100 <69 <69 <69,000 11.9 5.51 <7,200 520,000 <69,000
SV01 27 Jun 2024 <1,800 <2,200 <2,200 <4,800 <2,200 <73 <73 <73,000 11.3 6.73 <7,700 2,000,000 <73,000
SV02 27 Jun 2024 <1,800 <2,100 <2,100 <4,600 <2,100 <70 <70 <70,000 11.6 6.12 <7,400 500,000 <70,000

Statistics
Maximum Concentration <1,800 <2,200 <2,200 <4,800 <2,200 <73 <73 <73,000 11.9 6.73 <7,700 24 2,000,000 <73,000
Average Concentration * 883 1,067 1,067 2,317 1,067 35 35 35,333 12 6.1 3,717 1,006,667 35,333
Median Concentration * 900 1,050 1,050 2,300 1,050 35 35 35,000 11.6 6.12 3,700 24 520,000 35,000
Standard Deviation * 29 29 29 76 29 1 1 1,041 0.3 0.61 126 860,310 1,041
95% UCL (Student's-t) * 932 1,115 1,115 2,445 1,115 37.09 37.09 37,088 12.11 7.148 3,929 2,457,024 37,088
* A Non Detect Multiplier of 0.5 has been applied.

BTEX TRH Pressure Solvents



 240402 - 38 Tweed Street, Brunswick Heads, Soil Vapour Assessment Table 2: RPD Table
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µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 mg/m3 mg/m3 µg/m3 No unit No unit µg/m3 µg/m3 µg/m3
EQL 0 0 0 0 0 0 0 0 0 0 0 0 0

Lab Report Number Field ID Date Matrix Type
ME353793 SV02 27 Jun 2024 SoilGas <1,800 <2,100 <2,100 <4,600 <2,100 <70 <70 <70,000 11.6 6.12 <7,400 500,000 <70,000
ME353793 QA 27 Jun 2024 SoilGas <1,700 <2,100 <2,100 <4,500 <2,100 <69 <69 <69,000 11.9 5.51 <7,200 520,000 <69,000
RPD 0 0 0 0 0 0 0 0 3 10 0 4 0

*RPDs have only been considered where a concentration is greater than 1 times the EQL.
**Elevated RPDs are highlighted as per QAQC Profile settings (Acceptable RPDs for each EQL multiplier range are: 81 (1 - 10 x EQL); 50 (10 - 30 x EQL); 30 ( > 30 x EQL) )
***Interlab Duplicates are matched on a per compound basis as methods vary between laboratories.  Any methods in the row header relate to those used in the primary laboratory

BTEX TRH Pressure







 


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 

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






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





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







   
   
   
   
   
   
   





               



    


 





 



 



  

























































     

     

     

     



 
 










































































 







 







                        















    



 











  

  

  

  

  

     
     

 









  

  

  

  

  

     

     

     

     

     

     

     

 









  

  

  

  

  

     

     

     

     

 



















   

 







 

                 

                 





                 

             





                  

                  

                  

                

                  





                 

              





                  

                  

                  

                

                  





















































                       

                       

                        

 



                     



                   

                           





 

 

                       

                   



                         

 

               



                       

























































































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




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  
   
   
   
   
   
   




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

 








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                    

                       



                        



                         







       

        



       

        

        

        



       

        

        

        

 





                          

                         

                       



                          







 
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                       







 

    

    

 

    

    

   

   

   

   

   

   

 

    

    

   

   

   

 
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 

                       

 

 

                          



                          





 

     

        

 





                      

                      







 

    

       

 

    

       

 





                          

                       

                       



                         







 





 



                       
 

 

                          






 









                         



 

 

 

 

 


 

 

 

 

 

 

 



















 

















               


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