
 

 

    

 

  

  

  

    

 

Prepared for 

Norton Rose Fulbright Australia 

Soil Vapour Assessment Report 

Delineation of Soil Vapour Contamination Around SV10 

Final (Rev 1) 

Privileged and Confidential 

February 2015 Reference: 652556 



This page has intentionally been left blank




  
 

  

    
   

   
   

   

    
   

   
   

 

     
     

      
  

Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 
Delineation of Soil Vapour Contamination Around SV10 

CH2M HILL Australia Pty Ltd 
Level 7, 9 Help Street 
CHATSWOOD  NSW 2067 
Phone 02 9950 0200 
Fax 02 9950 0600 

This document may only be used for the purpose for which it was 
commissioned and in accordance with the Terms and Conditions of 
Engagement for the commission. Any third party that receives a 
copy of this document does so subject to the limitations referred to 
herein. 

Reproduction of this document is prohibited without the express, 
written approval of CH2M HILL Australia Pty Ltd. 

February 2015 Ref: 652556 
Rev 1 Privileged and Confidential 

iii 



This page has intentionally been left blank




  
 

  

 

   
   

  
   

       
  

     

 

   
 

   

    

   

  

    
   

 

  
    

   

    
       
        

      
  

Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 
Delineation of Soil Vapour Contamination Around SV10 

DOCUMENT CONTROL SHEET
 

CH2M HILL Australia Pty Limited 
Level 7, 9 Help Street Project No: 652556 
P.O. Box 5392 
CHATSWOOD  NSW  2067 

Telephone: 02 9950 0200 Original Date of Issue: 14 January 2015 
Fax: 02 9950 0600 
Email: Emma.Walsh@ch2m.com.au Project Manager: Emma Walsh 

REPORT DETAILS
 

Title: 

Author(s): 

Soil Vapour Assessment Report- Delineation of Soil Vapour Contamination 
Around SV10 

Emma Walsh, Brad Clay 

Client: 

Client Contact: 

Client Reference: 

Norton Rose Fulbright Australia 

Elisa de Wit 

PO 2100533514 

Synopsis: Results of soil vapour sampling around SV10 and delineation of soil vapour 
impacts in the north-eastern corner of the Hendon Industrial Area 

REVISION / CHECKING HISTORY
 

REVISION DISTRIBUTION – NUMBER OF COPIES 
NUMBER DATE REVIEWED BY APPROVED FOR ISSUE 

Client EPA Other CH2M File 
0 14/01/15 J. Day E. Walsh 1 1 1 
1 04/02/15 E. Walsh E. Walsh 1 1 1 1 

February 2015 Ref: 652556 
Rev 1 Privileged and Confidential 

v 



This page has intentionally been left blank




  
 

  

 

 

       
  

 
 

 

   
    

   
    

 

 

  

  

 

 

       
  

     
  

 

 

   

   
 

   
 

  

      
  

Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 
Delineation of Soil Vapour Contamination Around SV10 

Executive Summary 

Introduction 

CH2M HILL Australia Pty Ltd (CH2M HILL) was commissioned by Norton Rose Fulbright Australia to 
prepare a Soil Vapour Assessment Report (SVAR) in response to a request from the South Australian 
Environment Protection Authority (EPA) to undertake an investigation to delineate soil vapour 
contamination to the north-east of the Hendon Industrial Area (the Site). 

Background 

Volatile chlorinated hydrocarbons (VCHs) have previously been identified in the groundwater and in 
soil vapour at locations investigated to the north-east of the Site by Parsons Brinkerhoff (PB). The EPA 
identified that the area of highest priority at this time is in the vicinity of soil vapour bore (SVB) SV10, 
where the highest concentrations of trichloroethene (TCE) have been reported in the soil vapour across 
the Site. 

Objectives 

The objectives of the SVAR were to: 

•	 Demonstrate to the EPA that additional soil vapour sample collection has been undertaken per 
their requested scope of work; and 

•	 Gain a better understanding of the soil vapour concentrations and soil geotechnical properties 
adjacent to the north-eastern corner of the Site. 

Scope of Work 

In order to meet the objectives stated above, the following scope of work was undertaken by 
CH2M HILL. 

•	 Preparatory works; 

•	 Installation of three nested sets of SVBs around SV10, a deeper SVB adjacent to SV10 and 
concurrent soil sampling for geotechnical and chemical analysis; and 

•	 Soil vapour assessment in the vicinity of SV10. 

Site Geology 

The key points relating to the general geological profile encountered across the Site are: 

•	 The soil profile generally comprises a sandy fill at the surface to approximately 0.5 metres below 
ground level (mbgl), silty clay down to 2.0 mbgl and then interbedded layers of predominantly 
clayey materials with discrete non-continuous sand and silt bands between approximately 2.0 and 
3.5 mbgl; and 

•	 The site specific lithology has a major influence on the vapour migration pathways active at each 
location. 
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Site Hydrogeology 

The key points relating to the site hydrogeology are: 

•	 The groundwater flows in a west to north-westerly direction; 

•	 The standing water level in the area is generally between 3.6 and 3.9 mbgl; and 

•	 The groundwater across the area shows variable salinity, mostly suitable for the environmental 
values of ecosystems (fresh and marine), recreational water, irrigation, stock watering and 
aquaculture. 

Conclusions 

The key conclusions are: 

•	 The soil moisture contents reported are lower than the moisture contents used during the previous 
vapour risk assessment (VRA).  These soil moisture results therefore have the potential to impact upon 
the health risks associated with vapour intrusion; 

•	 Tetrachloroethene (PCE); TCE; cis-1,2-dichloroethene (cis-1,2-DCE); 1,1-dichloroethene (1,1-DCE); 
1,1-dichloroethane (1,1-DCA) and chloroform were detected above the laboratory limit of 
reporting (LOR) in soil vapour.  TCE and cis-1,2-DCE were reported up to two orders of magnitude 
above the adopted site criteria, confirming the previously reported concentrations of TCE at SV10; 

•	 Naphthalene and propene were also reported above the LOR, potentially indicating that a separate 
source area is present within the Site since these are not linked to the presence of PCE / TCE, or 
that co-mingled chemicals are present within the source area; 

•	 VCHs were not detected in the SVBs installed one street to the north of the Site, therefore 
delineating the northern (cross-gradient) extent of the VCH contamination.  VCHs were reported 
above the LOR in the easterly and westerly SVBs; and 

•	 The presence of PCE / TCE degradation products indicate that dechlorination may be occurring, 
although there is not sufficient evidence to conclude whether complete dechlorination is 
occurring. 

Recommendations 

The key recommendations are: 

•	 Further investigations are undertaken to identify the source location following completion of the 
preliminary site investigation; 

•	 A human health risk assessment (HHRA) be undertaken to assess the potential health risks 
associated with modelled indoor air concentrations from soil vapour migration; and 

•	 Further investigations may be recommended following completion of the HHRA, particularly in 
relation to delineation works to the east and west of SV10 or to confirm indoor air concentrations 
if the risk posed is considered to be unacceptable based on the soil vapour modelling undertaken. 
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Introduction 

CH2M HILL Australia Pty Ltd (CH2M HILL) was commissioned by Norton Rose Fulbright Australia 
to prepare this Soil Vapour Assessment Report (SVAR). The SVAR has been developed in 
response to a request from the South Australian Environment Protection Authority (EPA) to 
undertake an investigation to delineate soil vapour contamination to the north-east of the 
Hendon Industrial Area (the Site), presented on Figure 1. 

1.1 Background 

The Site is located in the north west of Adelaide, South Australia (SA) and forms an industrial 
area within the largely residential suburb of Hendon. 

Based on a review of previous environmental reports completed within the Hendon Industrial 
Area, the EPA commissioned Parsons Brinckerhoff (PB) to undertake a series of environmental 
investigations within the residential areas surrounding the Site to determine if there were any 
health risks posed by contamination (PB 2013a, 2013b, 2014a and 2014b). Volatile chlorinated 
hydrocarbons (VCHs) were identified in the groundwater and in soil vapour at locations 
investigated to the south-west and north-east of the Site. 

The EPA has undertaken a review of the Site and identified that a number of activities were 
previously undertaken in the north-eastern corner of the Site that may have potentially caused 
or contributed to the known contamination to the north of the Site. The EPA confirmed further 
assessment is considered necessary to determine the full extent of the soil vapour 
contamination and that the area of highest priority at this time is the northern area in the 
vicinity of soil vapour bore (SVB) SV10. 

Therefore, the EPA requested that the following scope of work be undertaken: 

•	 An investigation around SV10 to further delineate the soil vapour contamination and 
reassess potential vapour health risks to surrounding residential land users; and 

•	 A preliminary site investigation (PSI), comprising a historical review, to identify potentially 
contaminating activities and potential contamination source locations across the Hendon 
Industrial Area. 

The EPA indicated that the soil vapour assessment is required to delineate the soil vapour 
contamination, identify potential source locations and exposure pathways and determine if 
there are any health risks associated with the contamination to residential, other sensitive or 
industrial land users. The EPA also advised that members from the public had identified that 
basements / cellars are present in the residential areas surrounding the Site, although not 
necessarily in the vicinity of SV10, and therefore this should also be taken into account during 
the additional works.  This SVAR has been prepared to outline the methodology and results of 
the soil vapour assessment and a separate human health risk assessment (HHRA) will be 
prepared to discuss the health risks associated with the identified contamination. 

The PSI will also be undertaken separately and is not referred to further in this document. 

1.2 Objectives 

The objectives of the SVAR are to: 

•	 Demonstrate to the EPA that additional soil vapour sample collection has been undertaken 
per their requested scope of work; and 
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•	 Gain a better understanding of the soil vapour concentrations and soil geotechnical 
properties adjacent to the north-eastern corner of the Site. 

The information obtained during the SVAR can then be used as part of a separate scope of 
work to assess the potential significance of the vapour intrusion pathway for nearby residents 
in accordance with the risk assessment framework provided in the National Environment 
Protection (Assessment of Site Contamination) Measure (NEPM 1999, 2013 amendment). 

1.3 Scope of Works 

In order to meet the objectives stated above, the following scope of work was undertaken by 
CH2M HILL. 

Prior to commencing works around the Site, CH2M HILL undertook activities to align the 
project team on the objectives of the project and to prepare for the field works including: 

•	 Preparation of a health, safety and environment plan (HSEP) for the fieldworks, including 
safe work method statements (SWMSs) and communication protocol; and 

•	 Subcontractor and equipment procurement, which included submission of a permit to work 
request on Council property that was required to drill on public road verges. 

In addition, CH2M HILL contacted the South Australian Department of Environment, Water and 
Natural Resources (DEWNR) during preparation works, who confirmed that Well Construction 
Permits were not required for the SVBs that were to be installed as part of the scope of works. 
This was because the proposed SVBs fall into the class of wells in relation to which a permit is 
not required. 

Once these preparatory works had been completed, CH2M HILL undertook the following 
works: 

•	 Utility service location and relocation of proposed SVBs to avoid buried and overhead 
services; 

•	 SVB installation and concurrent soil sampling; and 

•	 Soil vapour assessment in the vicinity of SV10. 

1.4 Guideline Documents 

The soil vapour assessment was conducted in general accordance with the following 
guidelines: 

•	 Australian Standard (AS1726-1993) Geotechnical site investigations; 

•	 Australian Standard (AS4482.1-2005) Guide to the investigation and sampling of sites with 
potentially contaminated soil, Part 1: Non-volatile and semi-volatile compounds (Australian 
Standard 2005); 

•	 Australian Standard (AS4482.2-1999) Guide to the sampling and investigation of potentially 
contaminated soil, Part 2: Volatile substances; 

•	 EPA, 2014, Guidelines for the assessment and remediation of site contamination, Draft; 
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•	 Davis, GB, Wright, J & Patterson, BM, 2009, Field assessment of vapours, Cooperative 
Research Centre for Contamination Assessment and Remediation of the Environment 
(CRC CARE) Technical Report no. 13, 

•	 CRC CARE, 2013, Petroleum hydrocarbon vapour intrusion assessment: Australian Guidance, 
CRC CARE Technical Report no. 23; 

•	 National Environment Protection Council (NEPC), National Environment Protection 
(Assessment of Site Contamination) Measure, 1999 (NEPM 1999, 2013 amendment); and 

•	 New South Wales Department of Environment, Climate Change & Water (DECCW), 2010, 
Vapour Intrusion: Technical Practice Note. 

February 2015 Ref: 652556 
Rev 1 Privileged and Confidential 

3 



 
 

  
 
 
 

  

   
     

  

  

   
  

    

     
  

 
       

     
    

  

   
 

  

     
     

  

    

    
 

  

     
 

    

    
     

  

     
   

    
  

     
    

      
   

2 

Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 

Delineation of Soil Vapour Contamination Around SV10 

Site Description 

Information regarding the environmental setting of the Site is summarised in the following 
sections. This information was obtained from a report by PB, Additional Environmental 
Assessment, Hendon, SA (PB, 2014a). 

2.1 Regional Geology 

The Adelaide 1:250,000 geological map sheet (South Australian Department of Mines and 
Energy, 1969) indicates that the region is underlain by the Quaternary (Pleistocene) Pooraka 
Formation. This formation is comprised of pale red-brown sandy clay. 

According to the Australian Soil Resource Information System (ASRIS) website 
(http://www.asris.csiro.au/mapping/viewer.htm), the area of Adelaide that includes the Site 
has an extremely low probability of containing acid sulphate soils (ASS), although this is based 
on limited data. Given that this conclusion is based on limited data, CH2M HILL had proposed 
to collect and analyse one sample of soil during the site investigation, only if the soils showed 
visual indications of potentially being ASS, to determine if the soils were ASS. Since none of 
the soils encountered showed visual indications of potentially being ASS (e.g. waterlogged, soft 
muds or estuarine silty sands, containing shells, hydrogen sulphide odour, grey to greenish
grey colour), then soil samples were not scheduled for suspension peroxide oxidation 
combined acidity sulphur (SPOCAS) analysis. 

2.2 Site Geology 

PB (2014a) summarised the general geological profile encountered around the Site. Surficial 
fill material of depths between 0.4 and 0.5 meters (m) was reported at the sampling locations 
(consisting of brown, fine grained silty sands and brown or grey fine grained sandy silt). 

The underlying natural soil profile comprised of alternating layers of: 

•	 Fine to coarse grained, low to medium plasticity, clayey and silty sands/sandy clays of 
varying colour; 

•	 Medium to coarse grained, orange-brown sands; 

•	 Brown, yellow-brown, orange-brown, or orange-brown mottled grey-brown, low plasticity 
clayey silt; and 

•	 Low to high plasticity silty clays of varying colour. 

CH2M HILL has presented a schematic of the geology observed across the investigation area 
as part of the CSM, further discussed in Section 11. 

2.3 Regional Hydrogeology 

A total of six Quaternary aquifers have been identified in the Adelaide region and are underlain 
by a series of deeper, largely confined Tertiary aged aquifers (PB, 2014a). 

The aquifers identified within the Quaternary age sediments of the Adelaide Plains are typically 
found within the coarser interbedded silt, sand and gravel layers and vary greatly in thickness 
(typically from 1 to 18 m), lithology and hydraulic conductivity. The confining beds between 
the Quaternary aquifers, where present, consist of clay and silt and range in thickness from 
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1 to 20 m. Hydraulic connection may be present between the aquifers where the confining 
beds are absent. 

2.4 Site Hydrogeology 

PB (2014a) summarised the DEWNR (2014) bore database for the area, which comprised 
472 registered bores within a 2 kilometre (km) radius of the intersection of Tapley Hill Road 
and West Lakes Boulevard. Based on information reviewed, the bores in the immediate area 
were drilled to depths of between approximately 2 and 604 metres below ground level (mbgl) 
between 1914 and 2014. Standing water levels (SWLs), recorded for 333 of the bores, ranged 
from approximately 1 to 32 mbgl. Groundwater salinity, recorded for 225 bores, ranged from 
200 milligram per liter (mg/L) to around 57,000 mg/L total dissolved solids (TDS).  Shallow bores 
drilled to depths of up to 12 mbgl recorded SWLs of 1.0 to 7.0 mbgl and salinity levels between 
200 and around 26,000 mg/L TDS. 

It was reported that the majority of the bores closest to the investigation area relate to shallow 
observation and investigation groundwater monitoring wells (GWMWs) drilled to between 6 
and 10 mbgl depth. The salinity of the 15 registered domestic bores within the EPA 
investigation area surrounding the Site ranged from 1,552 mg/L to 9,873 mg/L, with a median 
of 4,780 mg/L and standard deviation of 2,419 mg/L, indicating quite variable salinity.  Water 
of this quality is considered to be brackish to saline and mostly suitable for the environmental 
values of ecosystems (fresh and marine), recreational water, irrigation, stock watering and 
aquaculture (EPA, 2014). The electronic conductivity (EC) of the groundwater in the shallow 
GWMWs sampled in the vicinity of SV10 during recent PB investigations (2013b and 2014a) 
ranged between 4.84 and 15.53 mS/cm (approximately 2,904 and 9,318 mg/L TDS using a 
conversion factor of 0.6 at 25oC)1, which is a similar salinity range to the DEWNR values 
reported by PB (2014a). These GWMWs were installed within the shallow unconfined aquifer 
typically located between 3.3 and 4.2 mbgl. 

Groundwater flow direction across the Site was inferred to be west to north-westerly towards 
the West Lakes, with shallow gradients noted and low permeability calculated for the shallow 
aquifer. However, PB indicated that groundwater monitoring data in the vicinity of Tapleys Hill 
Road, located directly to the east of the Hendon Industrial Area, suggests that the deep sewer 
located below this road may be acting as a groundwater drain and preferential pathway for 
local groundwater flow.  The presence of the sewer line is not likely to impact upon 
groundwater flow direction across the Site and the investigation area for this report, although 
it may impact upon the hydraulic gradient, but it has resulted in an easterly groundwater 
gradient being observed in the area to the west of Tapleys Hill Road (PB, 2014a), which has not 
been assessed in this investigation. 

Department of Environmental and Primary Industries 2014 - http://www.depi.vic.gov.au/agriculture-and-food/farm
management/soil-and-water/salinity/measuring-the-salinity-of-water 
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Previous Investigations 

The following sections provide details regarding the findings made by PB during previous 
investigation conducted from 2012 to 2014. 

3.1 Environmental Site Assessment (PB 2013a) 

PB conducted an Environmental Site Assessment (ESA) in the area to the south-west of the Site 
in a report titled: 

•	 PB (March 2013) Environmental Site Assessment Report, Hendon, SA, report number 12
0717-01-2171471A, (PB, 2013a). 

It should be noted that this PB (2013a) investigation did not involve sampling to the north-east 
of the Hendon Industrial Area, in the area where SVB SV10 is now located, however the below 
summary is included in this report for completeness. 

The main aims of the ESA were to: 

•	 Provide updated groundwater contamination data for the area, which had been originally 
investigated in 1992; 

•	 Provide preliminary volatile organic compounds (VOC) concentrations in soil vapour in 
selected areas; and 

•	 Assess the potential vapour risk to residents and children attending the nearby child care 
centre and the Hendon Primary School based on the concentrations of VOCs found in 
groundwater and soil vapour. 

Based on the results of this ESA, PB concluded that: 

•	 The shallow unconfined aquifer that underlies this area, typically found at 3 to 4 mbgl, is 
located within interbedded sands and clays, was measured to have hydraulic conductivity 
values of up to 3.4 m/day and was inferred to flow in a westerly direction; 

•	 None of the soil samples analysed contained detectable concentrations of VOCs and no 
odours or visual impacts were noted; 

•	 Concentrations of heavy metals and VOCs (tetrachloroethene (PCE), trichloroethene (TCE), 
1,1-dichloroethene (1,1-DCE) and vinyl chloride) within the groundwater collected from 
the shallow aquifer were reported at concentrations above one or more of the adopted 
groundwater beneficial use criteria, including marine ecosystem protection, potable, 
recreational and irrigation uses. Additional VOCs, including TCE breakdown products cis
and trans-1,2-dichloroethene (cis-1,2-DCE and trans-1,2-DCE), were also reported above 
the laboratory limit of reporting (LOR). The extent and source(s) of the groundwater 
impacts were not determined as historical industrial activities undertaken both on Philips 
Crescent and on surrounding properties may have contributed to the contamination; 

•	 Detectable levels of VOCs, including PCE, TCE, cis-1,2-DCE and trans-1,2-DCE, were 
reported in the soil vapour collected from bores installed at depths of approximately 1 to 
2 mbgl; 
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•	 The vapour risk assessment (VRA) identified PCE and TCE in groundwater as the chemicals 
of concern which triggered soil vapour investigations to assess the potential vapour risk to 
the local residents and children attending the child care centre and Hendon Primary 
School; 

•	 PB reported that the results of the VRA indicated that vapour risks associated with the 
measured soil vapour concentrations within the residential area (assuming no basements 
and slab on ground construction) and at the child care centre as well as Hendon Primary 
School, using the site-specific geotechnical data were below the assessment criteria and 
were considered to be tolerable; and 

•	 A sensitivity analysis was conducted to account for the uncertainties associated with 
elevated saturation identified in the geotechnical analysis. The sensitivity analysis 
indicated the concentration of TCE in the soil vapour marginally exceeded the assessment 
criteria when soil with lower saturation was adopted in the vapour intrusion model. 
Hence, further soil vapour investigations were recommended to validate these outcomes. 

3.2 Additional Environmental Site Assessment (PB 2013b) 

PB conducted another ESA following on from their 2013a ESA in a report titled: 

•	 PB (October 2013) Additional Environmental Site Assessment, report number 13-0267-01
2171471B, (PB, 2013b). 

This is the first report that includes assessment of groundwater and soil vapour to the north of 
the Site and includes the installation and first sampling of SVB SV10, presented on Figure 2. 

The main aims of this additional ESA were to: 

•	 Provide additional groundwater and soil vapour data to undertake assessment of temporal 
variations and confirm the results of the previous VRA to the south-west of the Site; 

•	 Provide additional soil vapour data in the vicinity of the child care centre to confirm 
previous conclusions that vapour intrusion risks in this area are acceptable; 

•	 Undertake additional groundwater assessment to delineate the lateral extent of 
groundwater contamination to assist the EPA in determining an appropriate groundwater 
abstraction exclusion zone, including to the north of the Site; 

•	 Undertake additional soil vapour assessment to the north, south and east of the previously 
assessed area to allow assessment of potential vapour risks to residents in these areas; 

•	 Assess selected service pits to determine whether service trenches may be providing 
preferential migration pathways for VOC vapours; and 

•	 Obtain additional information regarding the potential for natural attenuation of 
chlorinated contaminants. 

Based on the results of the additional ESA, PB was concluded that: 

February 2015 Ref: 652556 
Rev 1 Privileged and Confidential 

7 



 
 

  
 
 
 

        
  

    
    

  

     
              

 

  
  

  
 

 

     
 

    
    

  
 

            
  

       
 

     
 

  

   
 

     
  

   
 

  

  
  

   
  

  

      
   

Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 

Delineation of Soil Vapour Contamination Around SV10 

•	 The shallow groundwater beneath the investigation area is not suitable for a range of 
beneficial uses, including marine ecosystem protection, potable, recreational and 
irrigation uses, due to the presence of elevated concentrations of chloride, sulphate, 
nitrate, metals (cadmium, cobalt, copper, nickel, zinc) and VOCs (PCE, TCE, 1,1-DCE, 
chloroform, 1,2-dichloroethane (1,2-DCA) and vinyl chloride); 

•	 Groundwater contamination was identified in several locations and PB concluded that it is 
likely that there is more than one source of the identified groundwater contaminants from 
historical industrial activities undertaken across the Site; 

•	 Groundwater VOC contamination was considered to be delineated to the east and 
south-west of the investigation area; 

•	 Soil samples were not submitted for VOC analysis, however two samples were analysed 
for the South Australian EPA waste screen for waste classification purposes.  The results 
were below the adopted assessment criteria and/or LOR; 

•	 The soil vapour sampled in the 15 bores located around the Site reported detectable 
concentrations of at least one VOC; 

•	 Based on the data used in the revised VRA, including the use of site-specific geotechnical 
data and vapour intrusion modelling, PB concluded that the vapour intrusion risks (from 
the identified VCHs in groundwater) to the residential receptors were considered to be 
acceptable; and 

•	 Whilst actual soil moisture results were used in the calculation of potential risk in the VRA, 
the sensitivity analysis again indicated that lower soil moistures have the potential to result 
in vapour concentrations exceeding the calculated indoor air threshold concentration. It 
was therefore recommended that further soil vapour monitoring should be considered 
during a period of lower rainfall (e.g. November to March) to evaluate the vapour risks in 
the drier season. 

3.3 Additional Environmental Site Assessment (PB 2014a) 

PB conducted an additional ESA further to their 2013 investigations at the Site in 2014 in a 
report titled: 

•	 PB (June 2014) Additional Environmental Site Assessment, Hendon, SA, report number 14
0131-01-2171471C, (PB, 2014a). 

This report again included analysis of soil vapour and groundwater to the north of the Site, 
including sampling of SV10. 

The objectives of this additional ESA were to: 

•	 Laterally delineate the VOC groundwater contamination in the shallow aquifer in the areas 
to the north and south-east of the industrial area; 

•	 Assess potential vapour intrusion risk to residents to the north of the industrial area 
associated with the designated VOC impacts; 

•	 Obtain additional soil vapour and groundwater data during the summer period; 
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•	 Obtain sub-slab and crawl space vapour data from beneath the child care centre; 

•	 Utilise the additional data to update the VRA for sensitive land uses (i.e. residential 
properties and the child care centre); and 

•	 Assess the potential for a preferential pathway for contaminant migration along West 
Lakes Boulevard and/or Tapleys Hill Road. 

Based on the results of this additional ESA, PB concluded that: 

•	 Elevated concentrations of VOCs (PCE, TCE, 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE and vinyl 
chloride) are present in groundwater at concentrations that exceed one or more of the 
adopted beneficial use (potable and/or recreational) criteria; 

•	 The additional information confirmed the conclusion from the previous ESA that there are 
likely a number of contaminant sources present within the Hendon Industrial Area, 
including a source of PCE / TCE within the north-eastern portion of the Site between MW14 
and MW23 (the area of investigation for the current report); 

•	 PB considers that it is possible that the deep sewer beneath Tapleys Hill Road could be 
acting as a preferential pathway for contaminant migration; 

•	 Soil samples were not submitted for VOC analysis, however two samples were analysed 
for the South Australian EPA waste screen for waste classification purposes.  The results 
were below the adopted assessment criteria and/or LOR; 

•	 Soil vapour concentrations recorded were generally consistent with previous monitoring 
results. However there were variations noted with select analytes (naphthalene, toluene, 
ethyl benzene, xylene, 1,1-DCE, vinyl chloride, cis-1,2-DCE, trans-1,2-DCE, TCE and PCE) in 
SV01 and SV02 to the south of the Site and SV09 and SV10 to the north of the Site; 

•	 A supplementary VRA was conducted and PB concluded that the health risks associated 
with indoor vapour intrusion of the designated VOCs within the residential areas (assuming 
no basements and slab on ground construction) were acceptable and mitigated on the 
basis of the moisture content and geotechnical properties of the soil; and 

•	 Due to the significant increase in TCE concentrations in soil vapour recorded in SV10, 
further evaluation of the soil vapour and groundwater contamination, sub-surface 
geotechnical conditions and housing construction details in this area was recommended. 

3.4 Additional Assessment at Hendon Child Care Centre (PB 2014b) 

PB conducted an additional assessment of the Hendon child care centre located south west of 
the Site in 2014 in a report titled: 

•	 PB (September 2014) Additional Assessment at Hendon Child Care Centre, report number 
140236-00-2171471C (PB, 2014b). 

Although this assessment was targeted at the child care centre, a soil vapour sample from SV10 
was collected and analysed to confirm the elevated TCE concentration reported in PB (2014a). 

The objective of this additional assessment was to: 

February 2015 Ref: 652556 
Rev 1 Privileged and Confidential 

9 



 
 

  
 
 
 

     
   

     

           
    

 

      
 

     
   

   

      
    

      
         

   

    

     
    

 

  

    

  

   

  

  

   
    

     
      

  
    

  

 

      
   

Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 

Delineation of Soil Vapour Contamination Around SV10 

•	 Assess the likely source of previously identified elevated TCE vapours within the crawl 
space at the child care centre. 

Based on the results of this additional assessment, PB concluded that: 

•	 Concentrations of TCE in soil vapour within the newly installed SVBs inside the child care 
centre exceeded the Interim soil vapour health investigation levels (HIL) for residential land 
use (HIL-A) presented in NEPM 1999 (2013 amendment); 

•	 VOCs were not detected within any of the sampled soil from the SVBs inside the child care 
centre; 

•	 The soil vapour concentrations recorded in SV10, located to the north of the Site, as well 
as in SV14 and SV15, located at the child care centre, were generally consistent with 
previous monitoring results in March 2014; and 

•	 Results from the groundwater assessment undertaken in the investigation area in March 
2014 (PB. 2014a) showed elevated concentrations of TCE within groundwater from 
monitoring well MW07, located outside the child care centre. Given the lack of VOCs 
detected within the soil, the identified TCE within soil vapour may be as a result of 
migration from contaminants within the underlying soil and or groundwater. 

3.5 Previous Soil Vapour Results at SV10 

Previous soil vapour results for TCE reported by PB at SV10 are presented in Table 3-1 below 
and these have been variable, thus causing concern about the potential significance of the 
vapour intrusion pathway from soil vapour at this location. 

Table 3-1: Previous soil vapour results for TCE at SV10 

Previous Sampling Event TCE Soil Vapour Results (μg/m3)1 

October 2013 (PB, 2013b) 2,300 

June 2014 (PB, 2014a) 16,000 

September 2014 (PB, 2014b) 13,000 

1 µg/m3 = microgram per cubic metres 

PB (2014a) concluded that the potential current health risks associated with indoor vapour 
intrusion of the designated VOCs within the residential area (based on consideration of slab on 
ground construction) were assessed to be acceptable and mitigated on the basis of the 
moisture content and geotechnical properties of the soil. However, additional assessment, 
including geotechnical investigations and confirmation of the soil vapour concentrations in 
SV10, were recommended by PB to draw overall conclusions regarding the potential level of 
current and future risk to residential receptors. 
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Soil Vapour Contaminants of Potential Concern 

The EPA has identified TCE as a contaminant of potential concern (CoPC) in soil vapour around 
the Site. In addition to TCE, soil vapour samples previously collected by PB in the vicinity of 
SV10, shown in Figure 2, have reported several VCHs above the LOR. These have included: 

• PCE; 

• TCE; 

• 1,1-DCE; 

• 1,1-dichloroethane (1,1-DCA); 

• Cis-1,2-DCE; 

• Trans-1,2-DCE; 

• Bromodichloromethane; 

• Chloroform; 

• Heptane; 

• Hexane; 

• Naphthalene; 

• 2-propanol; 

• Propene; 

• Benzene; and 

• Toluene 

In addition, other VOCs identified in the groundwater in the north-east of the Hendon 
Industrial Area, and hence potential contaminants that may be in the soil vapour, include: 

• 1,2-DCA; 

• Ethylbenzene; and 

• Xylenes.
 

Moreover, the previous VRA presented in PB (2014a) identified the following CoPCs:
 

• VCH (including PCE, TCE, 1,1-DCE, cis-1,2-DCE and trans-1,2-DCE); and 

• Benzene, Toluene, Ethylbenzene and Xylenes (BTEX). 

Although some of these VOCs may be screened out by comparison to residential land use 
criteria presented in the NEPM 1999 (2013 amendment), i.e. health investigation levels (HIL
A) and health screening levels (HSL-A), for the purpose of this screening exercise, CH2M HILL 
considers that all of the above VOCs are CoPCs. 
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Data Quality Objectives Process 

The data quality objectives (DQO) process is a seven-step planning approach used to prepare 
plans for environmental data collection activities. The DQO process is specified by the NEPM 
1999 (2013 amendment). It provides a systematic approach for defining the criteria that a data 
collection design should satisfy, including when, where and how to collect samples or 
measurements; determination of tolerable decision error rates; and the number of samples or 
measurements that should be collected. 

The DQO process for this investigation was outlined in the Sampling, Analysis and Quality Plan 
(SAQP) (CH2M HILL, 2014). 
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Investigation Methodology 

The soil vapour assessment was carried out in general accordance with CH2M HILL standard 
operating procedures (SOPs) and relevant state and national guidance documents.  Details of 
the investigation approaches are provided in the following sections. 

6.1 Site Inspection 

CH2M HILL conducted a site walkover at the commencement of the investigation.  The purpose 
of the walkover was to: 

•	 Become familiar with the Site layout and facilities; 

•	 Reconcile the current site conditions with those reported in PB (2014a) and identify 
changes; 

•	 Identify existing SVBs and intended SVB locations; and 

•	 Identify potential limitations to the installation of the SVBs at the proposed locations. 

6.2 Buried Services 

Prior to commencement of intrusive works, CH2M HILL conducted a dial-before-you-dig 
search.  These services included plans and information from the following providers: 

•	 APA Group, SA; 

•	 City of Charles Sturt; 

•	 Nextgen, SA; 

•	 Optus, SA; 

•	 SA Power Networks; 

•	 SA Water; and 

•	 Telstra, SA and Northern Territory (NT). 

A suitably qualified service locator (Sure Search) completed a service clearance of each 
proposed sampling location one day prior to drilling. A total of four proposed sample locations 
(SVBs SV19S, SV19D, SV20S and SV20D) were relocated due to potential interference from 
existing buried and overhead services. 

6.3 Soil Vapour Bore Installation 

A total of three co-located sets of SVBs (SV18, SV19 and SV20) were installed within the verges 
of DeHaviland Avenue, Spad Street and Gordon Street, to the north and east of the Hendon 
Industrial Area, as shown on Figure 2. At each location, one SVB was installed at an 
approximate depth of 3.0 mbgl (deep bore (D)) and one SVB was installed at an approximate 
depth of 1.5 mbgl (shallow bore (S)). A single deep SVB (SV10D) was also installed adjacent to 
the existing SVB SV10 and GWMW MW14 located on Avro Avenue. These locations were 
selected to provide a better understanding of soil vapour concentrations adjacent to the north 
east corner of the Hendon Industrial Area and assist in the understanding of the potential 
significance of the vapour intrusion pathway for nearby residents. 
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Nearby GWMWs MW13, MW14, MW17, MW23, MW24 and MW25, also shown on Figure 2, 
were gauged with an interface probe prior to the drilling of the SVBs to assess SWL at the time 
of drilling / installation to avoid the installation of SVBs within the saturated zone.  The 
measured SWLs were between 3.60 mbgl (MW17) and 3.95 mbgl (MW25), supporting previous 
observations of a west to north-westerly groundwater flow direction. 

The locations were initially hand cleared to 1.0 mbgl as a mitigation measure to avoid buried 
services and then progressed using the Geoprobe.  The majority of the SVBs were installed 
using Geoprobe direct push tube technology to allow for logging of the soil profile and visual 
assessment of the vadose zone and capillary fringe in the bore prior to installation. The direct 
push tubes were advanced to the total depth of the bore. The only exceptions were SV18S and 
SV19S, which were drilled using a solid auger since U63 undisturbed samples were required to 
be collected from the screen zone at the base of these bores. SVB screens were installed in 
the vadose zone and generally in accordance with guidance provided by CRC CARE and 
CH2M HILL SOPs, which outline the following: 

•	 The co-located SVBs were installed at least 0.75 m apart from each other and at least 1.5 m 
from any nearby GWMWs; 

•	 The SVBs were installed using ¼ inch (6 millimetre, mm) Teflon tubing with 6 inch (0.15 m) 
stainless steel screen implants; 

•	 The Teflon tubes were sealed at the ground surface with an inert gas tight valve; 

•	 The annulus around the screen implant was filled with coarse grained sand to 
approximately 0.2 m above the screen implant to allow soil vapour to flow uninhibited into 
the SVB.  The filter pack around SV19D was extended to approximately 0.3 m above the 
screen implant to enable a thin sand lens to be captured within the filter pack; 

•	 Approximately 0.1 m of dry bentonite chips were placed above the sand to protect the 
installation from hydrated bentonite slurry; 

•	 A hydrated bentonite slurry seal of at least 1.0 m, consisting of 0.1 m hydrated layers of 
bentonite powder, was placed above the dry bentonite chips. The bore was completed 
with grout to the surface; and 

•	 The installation was finished with a gatic cover flush with the ground surface. 

A comprehensive photo log was kept throughout this process and is presented in Appendix A.  
SVB logs were prepared during installation and detail field observations such as the material 
texture, colour, moisture content, inclusions and obvious odours or staining. The details of 
each SVB construction such as drilling methodology and bore construction details (bore 
dimensions, tubing type, screen type and size) were recorded on the same log. The SVB logs 
are presented in Appendix B. 

Spoil generated during SVB drilling works were placed in 205 litre (L) plastic lined steel drums. 
The drums were collected by Transpacific, who held the drums offsite until analytical results 
were received and then disposed of the spoil appropriately. 

A traffic control plan was prepared and implemented at each drilling location by Workzone 
Traffic Control for the duration of the drilling program.  Workzone Traffic Control organised 
the “Authorisation for Public Space Occupation” permit from the City of Charles Sturt for 
drilling to be undertaken in the public road verges. 
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6.4 Soil Vapour Sampling and Analysis 

Soil vapour samples were collected from the seven newly installed SVBs (SV10D, SV18S, SV18D, 
SV19S, SV19D, SV20S and SV20D) and the four existing SVBs (SV09, SV10, SV12 and SV16) 
surrounding the north east portion of the Site.  Sampling of the newly installed SVBs was 
completed around 48 hours after installation to allow time for subsurface conditions to 
equilibrate.  

SVBs were purged and sampled in accordance with CH2M HILL SOPs, which outline the 
following: 

•	 Prior to sampling, the SVB was leak checked by enclosing the top with a shroud and 
flooding it with 97% helium; 

•	 For all but one SVB (SV10), a minimum of three dead volumes was purged from within the 
screen implant, Teflon tubing and sand pack using a Landfill Gas Meter. The helium 
concentration within the shroud and the purged soil vapour was monitored continuously 
during the purging process using the Helium Meter; 

•	 Due to a tight formation, two dead volumes were purged from SV10 within the screen 
implant, Teflon tubing and sand pack using a 60 millilitre (mL) plastic syringe into a sample 
bag. The helium concentration within the shroud was monitored continuously during the 
purging process using the Helium Meter; 

•	 Purged soil vapour was screened in the field using a Landfill Gas Meter (i.e. a GA5000, for 
potential biodegradation parameters), a Photoionisation Detector (PID, for the presence 
of potential VOCs) and a Helium Meter (for the leak check to determine the integrity of the 
bore in regards to surface connection); 

•	 Laboratory supplied 1.4 L Silonite Mini-Can and sampling manifolds were pressure checked 
with an analogue pressure gauge prior to sampling; 

•	 Teflon tubing from the SVB was then connected to the sampling manifold which was 
connected to the 1.4 L Silonite Mini-Can for sample collection.  Each canister’s flow 
controller was laboratory calibrated to 12 mL/minute; 

•	 The Silonite Mini-Cans were monitored during sampling by using the dedicated analogue 
pressure gauge supplied by the laboratory to allow the sampler to stop sampling before 
the pressure within the canister reached zero “Hg; 

•	 Following sampling, the vacuum within the Silonite Mini-Cans was recorded to allow for 
comparison with the vacuum of the canisters once received by the laboratory; 

•	 One intra-laboratory field duplicate was collected from SV10 and analysed for the same 
analysis as its’ primary sample.  The intra-laboratory field duplicate and its’ primary sample 
were collected simultaneously through splitting the extracted sample into two canisters; 

•	 The soil vapour samples were sent to ALS, a National Association of Testing Authorities 
(NATA) accredited laboratory, in the laboratory supplied Silonite Mini-Cans for analysis.  
ALS was chosen to undertake the soil vapour analysis due to their ability to provide 
sampling equipment more suited to the geological constraints of the Site (i.e. low soil 
vapour flow rate); and 
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•	 Samples were submitted for analysis of TO15 VOCs (83 analytes) and general gases (i.e. 
oxygen, carbon dioxide, carbon monoxide, hydrogen, helium, methane, ethane, ethene, 
propane and butane). 

CH2M HILL has keep a log of environmental conditions (e.g. temperature, mean sea level 
pressure, approximate wind speed and direction, relative humidity and rainfall in past 24 hrs), 
purge time and volume removed, leak check and helium tracer test conformances, soil 
sampling parameters (e.g. canister identity (ID), sampling Manifold ID, start and finish 
pressures, fill rate, purging and after purging parameters) and field observations. These 
records are presented in Appendix C. 

6.5 Soil Sampling and Analysis 

A total of two soil bores (approximately 0.1 m apart and considered the same location for the 
purpose of the assessment, BH10) were advanced approximately 0.75 m from SVB SV10D for 
collection of soil samples for geotechnical analysis.  The soil bore was advanced using 
Geoprobe direct push tube technology to allow for logging of the soil profile and collection of 
discrete samples from individual lithological layers. Two bores adjacent to each other were 
required to be drilled to allow sufficient soil to be collected for geotechnical analysis. The 
results of the geotechnical analysis from this bore are considered likely to be representative of 
the geotechnical conditions present across the north-eastern portion of the Site, although 
based on the observations made during the installation of the above mentioned soil vapour 
bores, discontinuous lenses of silt and sand are present across this area, which is consistent 
with the interbedded silt, sand and gravel beds identified in the area previously.  

This soil bore was advanced to intersect the deeper sand lens, which based on logs of nearby 
existing bores, was expected to be located around 3 to 4 mbgl.  A clayey sand lens was 
encountered between 3.2 and 3.5 mbgl, underlain by clay to 4.0 mbgl. 

Six 2 kilogram (kg) bulk samples were collected from different depths between 0.4 and 3.4 mbgl 
of soil bore BH10 (BH10_0.5, BH10_1.0, BH10_1.5, BH10_2.0, BH10_2.5 and BH10_3.2).  The 
geotechnical analysis schedule is outlined in Table 6-1.  These analyses determined the soil 
type and variability in moisture and plasticity with depth within the profile. 

Table 6-1: Geotechnical Analysis Schedule 

Sample ID Sample 
Type 

Particle 
Density 

Moisture Atterberg 
Limits and 

Unified 
Classification 

Particle Size 
Distribution 

(PSD) 

Bulk 
Density 

BH10_0.5 Bulk X X X 

BH10_1.0 Bulk X X 

BH10_1.5 Bulk X X X X 

BH10_2.0 Bulk X X X 

BH10_2.5 Bulk X X X X 

BH10_3.2 Bulk X X 

SV18S_1.1 U63 X X X X X 

SV19S_1.1 U63 X X X X X 

X = analysis scheduled for this sample 

Ref: 652556 February 2015 
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The boreholes comprising BH10 were plugged with approximately 1 m bentonite seal and 
backfilled with grout to the surface to prevent the construction of a preferential pathway for 
any potential soil vapours. 

A U63 undisturbed sample was also collected from two of the shallow SVBs (SV18S and SV19S) 
across the soil vapour screen interval.  At both of these locations, solid augers were used to 
drill the bore to 1.1 mbgl, at which point the augers were removed and the drillers used direct 
push from the hydraulic drill pressure of the rig to drive new U63 sampling tubes into the 
ground to provide undisturbed samples from 1.1 to 1.5 mbgl.  The U63 sampling tubes were 
capped and double taped to prevent moisture loss and sent to the laboratory, where the 
samples were extracted for analysis. These samples were also analysed in accordance with 
Table 6-1. 

The above geotechnical analyses were undertaken and reported by Cardno Lane Piper, a NATA 
accredited laboratory for the requested analysis.  

A smaller soil sample was collected from the shallow clays encountered in SVB SV20D and 
scheduled for fraction of organic carbon (FOC), to assist with risk assessment and 
recommendations for further works. This sample was collected by gloved hand directly from 
the push tube sleeve and placed into a laboratory supplied jar. 

Chemical analysis was undertaken to assess the potential chemical contamination status in the 
soils adjacent to the Site and to determine waste classification for the spoil, which was 
disposed offsite following the installation of the SVBs.  Two soil samples were collected from 
SV10D (adjacent to the former location of a maintenance shed) and two samples from SV18D 
(adjacent to the former location of an oil store). These samples were collected by gloved hand 
directly from the push tube sleeve and placed into a laboratory supplied jar. These four soil 
samples, as well as one intra-laboratory duplicate sample, were analysed for: 

•	 VOC suite (which includes VCH and BTEX); 

•	 Semi-volatile organic compounds (SVOC) suite (which includes phenols, polycyclic 
aromatic hydrocarbons (PAH), organochlorine pesticides (OCP) and organophosphate 
pesticides (OPP)); 

•	 Total recoverable hydrocarbons (TRH); 

•	 Polychlorinated biphenyls (PCB); 

•	 15 heavy metals (arsenic (As), boron (B), barium (Ba), beryllium (Be), cadmium (Cd), 
chromium (Cr), cobalt (Co), copper (Cu), manganese (Mn), nickel (Ni), lead (Pb), selenium 
(Se), vanadium (V), zinc (Zn) and mercury (Hg)); and 

•	 Cyanide. 

Soil samples for chemical analysis were not collected from the SVBs being installed within the 
residential areas away from the boundaries of the Site, since these locations are not likely to 
be within or adjacent to potential source areas and considered to be representative of natural 
conditions. 

The soil samples were sent to ALS, a NATA accredited laboratory for the requested analysis, 
for chemical analysis. 

A summary of the chemical analytical suite for soil samples is presented in Table 6-2 below. 
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Table 6-2: Chemical Analytical Suite for Soil Samples 

Soil Sample Analysis 
SV20D_1.5 FOC 
SV10D_1.1 • VOCs; 
SV10D_2.7 • SVOCs; 
SV18D_0.8 • TRH; 
SV18D_2.0 • PCB; 

• 15 heavy metals; 
• Cyanide. 

6.6 Surveying 

The locations of the seven newly installed SVBs were surveyed by a licensed surveyor. The 
subsequent survey data has been utilised to produce a sample location diagram, presented in 
Figure 2. 

6.7 Sample Labelling and Handling 

The following sample naming conventions were adopted for this investigation: 

•	 Soil Vapour Samples: SV(number) (i.e. SV18D) and quality assurance / quality control 
(QA/QC) Samples: DUP(number)_(date format YYMMDD) (i.e. DUP01_141204); 

•	 Soil Samples: SV(number)_depth commencement in mbgl (i.e. SV19S_0.2) and QA / QC 
Samples: DUP(number)_(date format YYMMDD) (i.e. DUP01_141204); 

•	 Rinsate Samples: RB(number)_(date format YYMMDD) (i.e. RB01_141204); 

•	 Trip Blanks: TB(number)_(date format YYMMDD) (i.e. TB01_141204; and 

•	 Trip Spikes: TS(number)_(date format YYMMDD) (i.e. TS01_141204). 

All soil samples were placed directly into an ice filled cooler following collection whilst soil 
vapour samples were placed in the supplied transport containers.  All samples for chemical 
analysis were transported to ALS (Adelaide for soils and Newcastle for soil vapour) and all 
samples for geotechnical analysis were transported to Cardno Lane Piper (Melbourne) under 
standard chain of custody (CoC) procedures. 

Copies of the CoC have been included with other laboratory documentation in Appendix E. 

6.8 Field Data Quality Assurance and Quality Control 

In addition to the primary samples, CH2M HILL collected the following quality assurance and 
quality control samples, in accordance with NEPM 1999 (2013 amendment) and CH2M HILL 
SOPs: 

•	 Intra-laboratory (intra) duplicates at the rate of one per 10 primary samples. Inter-
laboratory duplicate samples were not collected due to the low sample size; 

•	 Trip Blank: one per batch; and 

•	 Trip Spike: one per batch 

Ref: 652556 February 2015 
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The decontamination of personal protection equipment (PPE) and sampling equipment were 
in accordance with the procedures outlined in CH2M HILL’s SOPs to minimise risks to health 
and safety and cross contamination. Since reusable soil sampling equipment was not utilised 
during this sampling event, a rinsate blank sample was not required to be collected. 
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Investigation Assessment Methodology 

The following sections outline the assessment criteria against which the individual analytes 
were compared. 

7.1 Soil Vapour Assessment Criteria 

The soil vapour results have been initially screened against the interim soil vapour HILs for 
VCHs (Table 1A(2)) and the soil vapour HSLs for vapour intrusion for non-chlorinated VOCs 
(Table 1A(5)) outlined in Schedule B1 of NEPM 1999 (2013 amendment).  Table 7-1 outlines 
the interim soil vapour HILs that were adopted for VCHs, which are independent of the depth 
of sampling.  Table 7-2 outlines the soil vapour HSLs for vapour intrusion that were adopted 
for VOCs (not including VCHs), which are dependent upon sampling depth. Results were 
initially screened against the low – high density residential land use criteria for sands 0 m to 
<1 m depth.  This accounts for the potential presence of basements which may extend to the 
depths at which soil vapour was sampled from in some locations.  The criteria for a sand 
lithology were selected as, although the majority of the soil profile above the shallow aquifer 
comprises clayey soils, this is the most conservative plausible criteria considering that sandy 
soils are present within the soil profile (a sandy fill material is present across the surface of the 
area and likely discontinuous sand lenses are present at depth) and that basements and / or 
cellars may be located in the area (which could extend to the depth of these sandy lenses). If 
these criteria were exceeded, then site-specific factors, such as sample depth and soil type of 
the overlying lithology, would have been reviewed to determine the most applicable criteria, 
however this was not the case. 

Table 7-1: Adopted NEPM 1999 (2013 amendment) Interim Soil Vapour HILs 

CoPC Interim Soil Vapour HIL – Residential A (mg/m3) 

PCE 2 

TCE 0.02 

Cis-1,2-DCE 0.08 

Vinyl Chloride 0.03 

1,1,1-trichloroethane (1,1,1-TCA) 60 

Table 7-2: Adopted NEPM 1999 (2013 amendment) HSLs for Vapour Intrusion 

CoPC Soil Vapour HSLs – Low 
– high density 

residential, sand, 
0 m to <1 m (mg/m3) 

Soil Vapour HSLs – Low 
– high density 

residential, sand, 
1 m to <2 m (mg/m3) 

Soil Vapour HSLs – Low 
– high density 

residential, sand, 
2 m to <4 m (mg/m3) 

Toluene 1,300 3,800 7,300 

Ethylbenzene 330 1,100 2,200 

Xylenes 220 750 1,500 

Naphthalene 0.8 3 6 

Benzene 1 3 6 
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7.2 Soil Assessment Criteria 

Reported soil analytical results have been compared to the following screening criteria: 

•	 NEPM 1999 (2013 amendment) for Residential A land use, which considers that the 
residential premise has a garden / accessible soil: 

o	 HSLs for petroleum based hydrocarbons; 

o	 HILs for chemical compounds other than petroleum based hydrocarbons; 

o	 Ecological screening levels (ESLs) for petroleum based hydrocarbons; and 

o	 Ecological investigation levels (EILs) for chemical compounds other than 
petroleum based hydrocarbons. Note that for Zn, Cu, Cr, Ni and Pb, the EIL is 
calculated by summing the added contaminant limit (ACL – reported in NEPM 
1999, 2013 amendment) to the ambient background concentration (ABC). Given 
that the ABC has not been determined, the most conservative ACLs for urban 
residential / public open space have been used as substitute EILs; and 

•	 SA EPA (2010), Current criteria for the classification of waste – including Industrial and 
Commercial Waste (Listed) and Waste Soil, EPA 889/10. 
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Field Observations 

The various field observations are discussed in the following sections. 

8.1 Lithology 

In general, similar lithologies were encountered at the newly installed SVBs and borehole 
BH10, where the soil samples for geotechnical analysis were collected from. These conditions 
were similar to SVBs (SV09, SV10, SV16 and SV17) and GWMWs (MW13, MW14, MW17, 
MW23, MW24 and MW25) previously installed in the area and logged by PB in 2013 and 2014. 

The field descriptions of the lithology at the borehole locations comprised: 

•	 Fill at the surface (brown to dark brown sandy silt, silty sand or sand to between 0.4 and 
0.7 mbgl, although at SV10D there was 1.5 m of clay with gravels at the surface that 
appeared to be fill); 

•	 Silty clay (brown to red-brown) in the shallow unsaturated zone down to around 2.0 mbgl; 
and 

•	 Interbedded layers of predominantly clayey materials (sandy clay, silty sandy clay and 
clayey sand) with discrete non-continuous sand and silt bands between approximately 2.0 
and 3.5 mbgl. 

The bore logs for each of the newly installed SVBs are presented in Appendix B. The natural 
soils were described by the laboratory as a brown to brown orange silty clays with sand and 
sandy clays, including the lenses described in the field as clayey sands, thus indicating a higher 
clay percentage in the soils than was noted in the field. The laboratory soil descriptions are 
summarised in Table 8-1 and presented in the laboratory certificates of analysis in Appendix E. 

Particle size distribution (PSD) tests were undertaken at select discrete depth intervals during 
the recent investigation. The PSD tests determine the relative proportion of specific grain sizes 
present in soils sampled during the drilling program.  With this data, it is then possible to 
further clarify the nature and variability of grain sizes, and hence permeability, with depth. 

The results for the PSD tests on soils intersected above the groundwater level (unsaturated 
zone soils) in soil bore BH10 and SVBs SV18S and SV19S, presented in Table 8-1, show that the 
majority of particles were clay or silt sized with between 60% and 85% of the grains sized less 
than 0.063 mm (63 micrometres [μm]).  Between 12% and 39% of the particles were sized 
between 63 μm and 2 mm, which is indicative of sand fraction, and only a trace percentage of 
gravels, if any, were present.  The results generally indicate that the clay content decreases 
and the sand content increases with depth, indicative of a slightly more permeable lithology 
within the capillary fringe and towards the saturated zone. The PSD data presented in Table 
8-1 generally correlates well with field observations of predominantly silty clay in the top 
2 mbgl. However, as noted above, the field interpreted lithology for the soils below 2 mbgl 
distinguished the increase in sand particles identified in the PSD test compared to the 
shallower soils, with clayey sand being described, however the soil description provided by the 
laboratory indicated that these soils were still silty clays, despite the increase in sand content. 
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Table 8-1: Atterberg Limits and PSD Results 

Sample 
ID 

Sample 
Depth 

(mgbl)1 

Field 
Interpreted 

Lithology 

Plasticity 
Index / 
Unified 

Classification2 

Clay & Silt 
Fraction 
(<63 µm) 

Sand 
Fraction 
(>63 µm 
- <2 mm) 

Gravel 
Fraction 
(>2 mm 
<60 µm 

Lab Soil 
Description 

BH10 0.5 Sandy SILT 8% / CL - - - Clayey SAND 
with gravel 

1.0 Silty CLAY 31% / CI - - - Silty CLAY 
with sand 

1.5 Silty CLAY 38% / CH 74% 24% 2% Silty CLAY 
with sand 

2.0 Silty CLAY 23% / CI 61% 39% 0% Sandy CLAY 

2.5 Clayey SAND 22% / CI 60% 38% 2% Silty CLAY 
with sand 

3.2 Clayey SAND 
with silt 

- 62% 38% 0% Silty CLAY 
with sand2 

SV18S 1.1 Silty CLAY 60% / CH 78% 19% 3% Silty CLAY 
with trace 
sand 

SV19S 1.1 Silty CLAY 39% / CH 85% 12% 3% Silty CLAY 
with trace 
sand 

1 These samples were collected within the unsaturated zone, with groundwater SWLs in the GWMWs adjacent 
to these locations at approximately 3.6 - 3.8 mbgl.  BH10_3.2 was described in the field as being wet, however 
this sample was also collected from above the SWL. 
2 Plasticity limits tested in accordance with AS1289.3.1.2, AS1289.2.1.1, AS1289.3.2.1 and AS1289.3.3.1. CL = 
low plasticity clay, CI = medium plasticity clay and CH = high plasticity clay. 

The results of the geotechnical analysis are presented below in Table 8-2. The results are 
summarised as follows: 

•	 Moisture content in the surficial fill material was low at 5.2%. The moisture content of the 
underlying natural soils was higher, in the order of 16.1% to 22.7% in the unsaturated soils 
analysed, which were described in the field as moist to wet.  These results are consistent 
with the range reported by Friebel and Nadebaum (2011) for sandy soils (2-12%) and silty 
soils (13-23%).  These values are higher than the moisture contents reported in PB (2014a) 
for the silt and clay soil samples collected during the installation of MW24 (located 
approximately 75 m to the north of the SV10, where moisture contents of 13% were 
reported at 1 and 2 mbgl). However, these values are lower than the moisture contents 
used by PB in the previous VRA (PB, 2014a), where a 12% moisture content for sandy soils 
and a 24% moisture content for silty soils was utilised in their modelling.  The Australian 
Bureau of Meteorology summarised that Adelaide was very dry in spring 2014, with most 
locations across the city recording less than half of the long term spring average rainfall3. 

2 Plasticity Limit not completed, Classified soil description assumed based on Particle Size Distribution. 
3 http://www.bom.gov.au/climate/current/season/sa/adelaide.shtml 
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This may have contributed to the lower soil moisture contents reported. These soil 
moisture results therefore have the potential to impact upon the health risks associated 
with vapour intrusion and should be assessed in greater detail in the HHRA; 

•	 A soil particle density (or specific gravity, Gs) of 2.65 -2.76 was reported for the soils 
analysed.  The lower soil particle density (2.65 g/cm3) was associated with the surficial fill 
(clayey sand) material and the higher soil particle densities (2.71 – 2.76) were associated 
with the shallow unsaturated silty clays; and 

•	 The porosities of two soil samples collected from SV18S and SV19S across the shallow soil 
vapour screen interval were analysed.  The results from both samples were similar, as 
would be expected since they were both samples of similar lithologies (silty clay) from 
the same depth (1.1 mbgl).  The bulk densities were reported as 1.97 and 2.02 tonnes per 
m3 (t/m3). The dry density was reported as 1.67 and 1.62 t/m3 and the porosity was 
reported as 0.39 and 0.41%. This is very similar to the porosity used by PB for silty soils 
during the previous VRA (PB, 2014a). 

Table 8-2: Soil Geotechnical Properties 

Sample 
Location 

Sample 
Depth 
(mgbl) 

Lab Soil 
Description 

Moisture 
Content 

(%) / Field 
moisture 

description 

Particle 
Density 
(g/cm3) 

Bulk 
Density 
(t/m3) 

Dry 
Density 
(t/m3) 

Porosity 
n 

(%) 

BH10 0.5 Clayey SAND 
with gravel 

5.2 / dry 2.65 - - -

1.0 Silty CLAY with 
sand 

16.9 / moist - - -

1.5 Silty CLAY with 
sand 

19.9 / moist 2.74 - - -

2.0 Sandy CLAY 16.6 / moist 2.72 - - -

2.5 Silty CLAY with 
sand 

16.1 / moist 2.71 - - -

3.2 Silty CLAY with 
sand4 

22.7 / wet - - - -

SV18S 1.1 Silty CLAY with 
trace sand 

20.9 / dry 2.76 2.020 1.671 0.39 

SV19S 1.1 Silty CLAY with 
trace sand 

21.9 / moist 2.76 1.970 1.617 0.41 

8.2 Soil Screening Results 

PID readings were taken for each soil sample collected for chemical testing and from samples 
collected at locations corresponding to main observed changes in lithology. PID readings were 
generally low, which correlates well with the observations of no visual or olfactory signs of 
contamination in the soil encountered. A peak reading of 1.4 parts per million (ppm) was 

4 Plasticity Limit not completed, Classified soil description assumed based on Particle Size Distribution. 
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measured in borehole BH10 at approximately 3.9 mbgl, which is in the saturated zone and may 
be indicative of volatile contamination identified by PB in the groundwater within MW14 at 
this location (2013b and 2014a). In addition, PID readings were taken along the length of the 
cores extracted during the installation of the new SVBs for health exposure monitoring.  All 
readings were below the trigger limit of 6 ppm in the breathing zone designated for health 
exposure monitoring. The measurements are recorded on the bore logs presented in 
Appendix B. 

8.3 Soil Vapour Quality Parameters 

Soil vapour quality parameters of methane (CH4), carbon dioxide (CO2), oxygen (O2), carbon 
monoxide (CO), hydrogen sulphide (H2S) and total VOCs (using a PID) were collected before 
purging, after purging and after sampling.  Field measurements were recorded on the soil 
vapour purge / sampling sheets, presented in Appendix C, and summarised in Table 8-3 below. 

Table 8-3: Soil Vapour Field Parameters after Sampling 

Location ID 
Date 

Sampled 
CH4 

(%) 
CO2 

(%) 
O2 
(%) 

CO 
(ppm) 

H2S 
(ppm) 

PID 
(ppm) 

SV09 4/12/2014 0.0 3.4 17.8 0.0 2.0 1.6 

SV10 4/12/2014 0.0 1.9 18.3 0.0 0.0 5.2 

SV10D 4/12/2014 0.0 1.5 18.4 11.0 6.0 4.1 

SV12 4/12/2014 0.0 5.0 17.3 0.0 0.0 2.6 

SV16 4/12/2014 0.0 4.0 17.8 0.0 0.0 1.1 

SV18S 5/12/2014 0.0 5.4 15.5 0.0 0.0 1.2 

SV18D 5/12/2014 0.0 16.0 8.3 1.0 0.0 1.4 

SV19S 5/12/2014 0.0 2.6 17.9 0.0 0.0 1.6 

SV19D 5/12/2014 0.0 4.6 17.5 0.0 0.0 1.4 

SV20S 4/12/2014 0.0 3.5 18.6 0.0 0.0 3.9 

SV20D 4/12/2014 0.0 5.7 16.2 1.0 2.0 2.8 

The results indicate the following: 

•	 Methane (CH4) was not detected in the soil vapour of any of the sampled SVBs during 
fieldworks, potentially indicating that methanogenisis (strongly reducing conditions 
resulting in the rapid dechlorination of highly halogenated compounds) is not occurring 
However, less strong reducing conditions might be present so it should not be concluded 
at this time that reductive dechlorination is not occurring; 

•	 Carbon dioxide (CO2) was generally detected in the soil vapour at concentrations between 
1.5 and 5.7 %, however, an elevated concentration of 16.0 % was detected in SV18D. Since 
PCE and TCE were detected in the soil vapour in SV18D, the elevated concentration of CO2 

may be indicative of degradation of chlorinated solvents at this location, however this is 
not necessarily the case; 
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•	 Oxygen (O2) was generally detected at concentrations between 15.5 and 18.6 %, however, 
a reduced concentration of 8.3 % was detected in SV18D, correlating to the increase in CO2 

at this location; 

•	 Carbon monoxide (CO) was detected at three SVBs only (SV10D, SV18D and SV20D).  The 
concentration of CO at SV10D (11 ppm) was an order of magnitude higher than in SV18D 
and SV20D (1 ppm); 

•	 Hydrogen sulphide (H2S) was detected in three SVBs only (SV09, SV10D and SV20D). SV10D 
exhibited the highest concentration at 6 ppm; and 

•	 PID readings of between 1.1 ppm and 5.2 ppm were measured in the extracted soil vapour.  
The highest readings were obtained at SVBs SV10 (5.2 ppm) and SV10D (4.1 ppm), where 
VCHs were detected in the soil vapour above detection limit.  Interestingly, the next 
highest readings were at SV20S (3.9 ppm) and SV20D (2.8 ppm), where VOCs were not 
reported above the LOR, potentially indicating the presence of VOCs that were not 
included on the TO15 analyte list. VOCs that are not included in the TO15 analyte list are 
generally excluded because they do not have known toxicity. 
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Soil Chemical Analysis Results 

The soil analytical results are presented in the tables in Appendix D.  The vast majority of 
analytes were reported below the LOR. The only compounds to be reported above the LOR 
were heavy metals (Ba, Be, Bo, Cr, Co, Cu, Pb, Mn, Ni, V and Zn).  These concentrations were 
well below the adopted HILs and EILs where available. 

9.1 Waste Disposal 

The spoil from the installation of the new SVBs and the drilling of the soil bores was placed into 
three 205 L plastic lined steel drums.  The drums were collected by Transpacific, a licenced 
waste transporter and waste facility operator, who held the drums offsite until analytical 
results were received.  The spoil was collected under waste transport certificate 50487576. 
The spoil was treated by Transpacific and disposed of as clean fill at their landfill facility at 
Inkerman, SA. The waste transport certificate is presented in Appendix I. 
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Soil Vapour Chemical Analysis Results 

The soil vapour analytical results are presented in the tables in Appendix D. The vast majority 
of analytes were reported below the LOR. A limited number of VCHs analysed (PCE; TCE; cis-
1,2-DCE; 1,1-DCE and 1,1-DCA) and non-chlorinated VOCs (naphthalene and propene) were 
detected above the LOR. The VCH soil vapour concentrations are presented on Figure 3. 

10.1 PCE 

The concentrations of PCE reported in the December 2014 sampling event are presented in 
Table 10-1 and Appendix D. 

Table 10-1: PCE Adopted Criteria and Analytical Results (in µg/m3) 

NEPM 
2013 
Interim 
HILs SV

09

SV
10

SV
10

D

SV
12

SV
16

SV
18

S

SV
18

D

SV
19

S

SV
19

D

SV
20

S

SV
20

D 

2,000 902 813 <340 <340 <340 <340 1,570 <340 <340 <340 <340 

PCE was reported above the LOR in three (SV09, SV10 and SV18D) of the 11 primary soil vapour 
samples analysed, but was below the adopted interim soil vapour HILs in those three samples.  
The concentrations of PCE in SV09 and SV10 were relatively consistent with the concentrations 
reported in the previous sampling event for each of these SVBs (1,000 µg/m3 in SV09 in March 
2014 and 830 µg/m3 in SV10 in August 2014). 

Although PCE was detected in the shallow SV10, PCE was not detected in the corresponding 
deeper SVB at SV10D.  Conversely, PCE was detected in the deeper SV18D, but not in the 
shallower SVB (SV18S) at this location. 

PCE was reported above the LOR only in SVBs located directly adjacent to the boundary of the 
Hendon Industrial Area. PCE was not detected in the SVBs installed one street to the north of 
the Site, therefore delineating the northern (cross-gradient) extent of the PCE contamination 
where concentrations are reported above the LOR in this area. 

10.2 TCE 

The concentrations of TCE reported in the December 2014 sampling event are presented in 
Table 10-2 and Appendix D. 

Table 10-2: TCE Adopted Criteria and Analytical Results (in µg/m3) 

NEPM 
2013 
Interim 
HILs SV

09

SV
10

SV
10

D

SV
12

SV
16

SV
18

S

SV
18

D

SV
19

S

SV
19

D

SV
20

S

SV
20

D 

20 650 9,400 1,280 <5.4 <5.4 223 2,690 <5.4 <5.4 <5.4 <5.4 

TCE was reported above the LOR in five (SV09, SV10, SV10D, SV18S and SV18D) of the 11 
primary soil vapour samples analysed and was above the adopted interim soil vapour HILs in 
all of those five samples. The concentration of TCE in SV09 was relatively consistent with the 
results reported in the previous sampling event (700 µg/m3 in SV09 in March 2014) and, 
although the concentration of TCE in SV10 was lower than reported for the previous sampling 
event (13,000 µg/m3 in SV10 in August 2014), the reported concentration was still over an 
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order of magnitude above the interim soil vapour HIL. TCE had been previously been reported 
in SV12 in the March 2014 sampling event at 110 µg/m3, however TCE was not detected above 
the LOR in this sampling event at this location. 

The concentration of TCE in the soil vapour was more than seven times greater in the shallow 
SVB SV10 compared to the corresponding deeper SVB at that location (SV10D).  Conversely, 
the concentration of TCE in the shallow SVB SV18S was less than ten times the TCE 
concentration reported in the deeper SVB at that location (SV18S). 

TCE was reported above the LOR only in SVBs located directly adjacent to the boundary of the 
Hendon Industrial Area.  TCE was not detected in the SVBs installed one street to the north of 
the Site, therefore delineating the northern (cross-gradient) extent of the TCE contamination 
where concentrations are reported above the LOR in this area. 

10.3 cis-1,2-DCE 

The concentrations of cis-1,2-DCE reported in the December 2014 sampling event are 
presented in Table 10-3 and Appendix D. 

Table 10-3: Cis-1,2-DCE Adopted Criteria and Analytical Results (in µg/m3) 

NEPM 
2013 
Interim 
HILs SV

09

SV
10

SV
10

D

SV
12

SV
16

SV
18

S

SV
18

D

SV
19

S

SV
19

D

SV
20

S

SV
20

D 

80 316 464 71.3 <20 <20 <20 <20 <20 <20 <20 <20 

Cis-1,2-DCE was reported above the LOR in three (SV09, SV10 and SV10D) of the 11 primary 
soil vapour samples analysed and was above the adopted interim soil vapour HILs in two of 
those samples (the shallower SVBs SV09 and SV10). The concentration of cis-1,2-DCE in SV09 
was relatively consistent with the previous sampling event (280 µg/m3 in SV09 in March 2014), 
however the concentration of cis-1,2-DCE in SV10 was almost half of that reported in the 
previous sampling event (800 µg/m3 in SV10 in August 2014). 

The concentration of cis-1,2-DCE in the soil vapour was more than six times greater in the 
shallow SVB SV10 compared to the corresponding deeper SVB at that location (SV10D), which 
is similar to the ratio detected between the TCE concentrations in these locations.  

Cis-1,2-DCE was reported above the LOR only in SVBs located directly adjacent to the northern 
boundary of the Hendon Industrial Area. Cis-1,2-DCE was not detected in the SVBs installed 
one street to the north of the Site, nor in the SVBs located directly to the east of the Site, 
therefore delineating the northern (cross-gradient) and eastern (down-gradient) extent of the 
cis-1,2-DCE contamination where concentrations are reported above the LOR in this area. 

10.4 1,1-DCE; 1,1-DCA and Chloroform 

The concentrations of 1,1-DCE; 1,1-DCA and chloroform reported in the December 2014 
sampling event are presented in Table 10-4 and Appendix D. 
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Table 10-4: 1,1-DCE; 1,1-DCA and Chloroform Adopted Criteria and Analytical Results (in 
µg/m3) 

NEPM 2013 
Interim HILs 

SV
09

SV
10

SV
10

D

SV
12

SV
16

SV
18

S

SV
18

D

SV
19

S

SV
19

D

SV
20

S

SV
20

D 

1,1-DCE N/A <200 306 276 <200 <200 <200 <200 <200 <200 <200 <200 
1,1-DCA N/A <200 288 <200 <200 <200 <200 <200 <200 <200 <200 <200 
Chloroform N/A <80 94.2 <80 <80 <80 <80 <80 <80 <80 <80 <80 

1,1-DCE was reported above the LOR in two (SV10 and SV10D) of the 11 primary soil vapour 
samples analysed, whereas 1,1-DCA and chloroform were only reported above the LOR in one 
(SV10) of the 11 primary soil vapour samples analysed.  There are no interim soil vapour HILs 
presented in NEPM 1999 (2013 amendment) for these compounds.  The concentration of 1,1
DCE in SV10 was about one fifth of the reported concentration in the previous sampling event 
(1,600 µg/m3 in August 2014) and the concentration of 1,1-DCA in SV10 was around half of the 
reported concentration in the previous sampling event (520 µg/m3 in August 2014), thus these 
concentrations have decreased between these sampling events.  Chloroform has been 
reported previously in SV10 (maximum of 360 µg/m3 in June 2013).  Low concentrations of 
chloroform have also been reported previously in SV09 (maximum of 79 µg/m3 in June 2013), 
but these were at concentrations lower than the LOR for this investigation. 

The concentration of 1,1-DCE in the soil vapour was fairly similar in the shallow SVB SV10 
compared to the corresponding deeper SVB at that location (SV10D).  However, although 1,1
DCA and chloroform were identified in the soil vapour in the shallow SV10, these VCHs were 
not reported above the LOR in the deeper SVB (SV10D).  

1,1-DCE; 1,1-DCA and chloroform were reported above the LOR only in SV10 / SV10D, which is 
located directly adjacent to the northern boundary of the Hendon Industrial Area. These 
compounds were not detected in the SVBs installed one street to the north of the Site, nor in 
the SVBs located directly to the east or west of the Site, therefore delineating the northern 
(cross-gradient), eastern (up-gradient) and western (down-gradient) extent of 1,1-DCE; 1,1
DCA and chloroform in this area. 

10.5 Other VOCs 

Naphthalene and propene were the only other VOCs reported above the LOR during the 
December 2014 sampling event.  These results are presented in Table 10-5 and Appendix D. 

Table 10-5: Naphthalene and Propene Adopted Criteria and Analytical Results (in µg/m3) 

NEPM 2013 
HSLs 

SV
09

SV
10

SV
10

D

SV
12

SV
16

SV
18

S

SV
18

D

SV
19

S

SV
19

D

SV
20

S

SV
20

D 

Naphthalene 800 492 205 <98.8 465 <98.8 <98.8 <98.8 <98.8 <98.8 <98.8 <98.8 
Propene N/A <90 130* <90 <90 <90 <90 <90 <90 <90 <90 <90 
* This result was reported in the duplicate sample collected from this location. The primary sample 
collected from SV10 reported a propene concentration of <LOR. Given the low measurement, this is 
considered an acceptable level of error. 
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Naphthalene was reported above the LOR in three (SV09, SV10 and SV12) of the 11 primary 
soil vapour samples analysed, however the concentration of naphthalene in all three samples 
was below the soil vapour HSLs for vapour intrusion presented in NEPM 1999 (2013 
amendment). The concentrations of naphthalene reported are higher than those reported 
previously in SV09 and SV12 (120 µg/m3 in March 2014 and 100 µg/m3 in March 2014 
respectively) as well as in SV10, where naphthalene had not previously been reported above 
the LOR. 

Propene was reported above the LOR in only one (SV10) of the soil vapour samples analysed. 
There are no interim soil vapour HILs presented in NEPM 1999 (2013 amendment) for propene. 
Low concentrations of propene have been reported previously in SV09 (10 µg/m3 in March 
2014) and SV10 (40 µg/m3 in June 2013), but these were at concentrations lower than the LOR 
for this investigation. 

Other VOCs previously reported above the LORs were not reported above the LORs in this 
sampling event. One potential reason for this observation is that the LORs for the analysis 
during this sampling event were higher than the LORs during previous sampling events. As the 
concentrations previously reported for these compounds (e.g. methyl ethyl ketone, benzene, 
toluene, bromodichloromethane, Freon 11, Freon 12, trans-1,2-DCE, heptane and hexane) are 
below the LORs presented by ALS, it is possible that low concentrations of these compounds 
are still present in the soil vapour, but at concentrations below the LOR. The LORs for benzene 
and toluene (96 µg/m3 and 190 µg/m3 respectively), which are the only two analytes in this list 
that have criteria presented in NEPM 1999 (2013 amendment), are well below the most 
conservative HSLs (1,000 µg/m3 and 1,300,000 µg/m3 respectively), therefore the risk 
associated with the raised LORs is considered to be low.  The only exception to this observation 
is for 2-propanol (iso-propanol), where the LOR for this sampling event (120 µg/m3) was below 
the previously reported concentrations in SV10, SV12 and SV16 (430 µg/m3, 210 µg/m3 and 
160 µg/m3 in March 2014 respectively), therefore the concentrations of 2-propanol have 
decreased since the previous sampling event. These VOCs should be considered further as 
part of the HHRA. 

10.6 Discussion of Results 

One of the main objectives of this investigation was to confirm the TCE concentration in the 
soil vapour at SV10.  Although the reported concentration was lower than previously reported 
in the last two sampling events (16,000 µg/m3 and 13,000 µg/m3 respectively in PB, 2014a and 
2014b), the concentration was still elevated above the interim soil vapour HIL at 9,400 µg/m3. 
The reported TCE concentration during this sampling event is considered to be more 
representative of steady state soil vapour conditions (at the time of sampling) within the 
subsurface given that there were no interruptions to the sampling undertaken during this 
event.  In both PB (2014a) and PB (2014b), difficulties were encountered during sampling at 
SV10.  The soil vapour sampling at SV10 during PB (2014a) was stopped part way through filling 
the canister due to resistance to flow and consequential pump failure. PB (2014a) speculated 
that the resistance may have been due to sampling in soil with high moisture content, plus it 
is also possible that SV10 has been installed in lower permeability soils than the other SVBs, 
which may have resulted in ‘stripping’ of the vapours, i.e. the reported concentrations in the 
sample are higher than steady state conditions in the ground.  Hence, CH2M HILL chose to 
utilise ALS sampling equipment, which allowed sample collection at a much slower rate of 
12 mL/minute compared to 200 mL/minute, to minimise the potential for stripping of vapours. 

VCH concentrations were reported to be higher in SV10 than SV10D, which is not consistent 
with what would be expected under homogenous conditions if the groundwater is the source 
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of the soil vapour. Under a homogenous lithology, the concentrations of VOCs in soil vapour 
would be expected to decrease with distance away from the source as the contaminated soil 
vapour diffuses from the source and atmospheric air mixes with the vapours within the surficial 
soils. The soil vapour screen intervals at SV10 and SV10D have been installed in different 
lithologies – the deeper SVB intersects a sand lens above the shallow aquifer whereas the 
shallower SVB intersects a silty clay layer. The reason for the higher VCH concentrations in the 
shallower SVB compared to the deeper SVB is not certain, but it is possible that the silty clay 
layer above the interbedded sand and silt lenses may be retaining the contaminated soil 
vapours due to the tight pore spaces and restricted porous gas flow, whereas the 
concentrations of contaminants are lower in the more porous underlying sand lens where 
there is greater porous gas flow and the pore spaces are more readily flushed as the soil 
vapours find the path of least resistance to the atmosphere. 

Conversely, the VCH concentrations in SV18D were higher than the VCH concentrations 
reported in SV18S.  This is more consistent with what would be expected in a typical CSM, 
where the soil vapour concentrations decrease with distance away from the expected source 
of the soil vapours i.e. the groundwater. It is interesting that only PCE and TCE were identified 
in the deeper SVB at this location, and only TCE in the shallower SVB, whereas at SV09 and 
SV10, which are considered to be down-gradient of the source, degradation products of cis-
1,2-DCE (as well as 1,1-DCE and 1,1-DCA only in SV10) were reported. This may be indicative 
of the fact that SV18 is located closer to the source area and therefore less degradation 
products are present at this location compared to further down-gradient. It is also possible 
that different environmental conditions are present at SV18 compared to SV09 and SV10, 
allowing for different degradation processes to occur, as well as different pathways for vapour 
migration. 

10.7 Trend Analysis 

A trend analysis was undertaken on specific VCH soil vapour concentrations (PCE; TCE; cis-1,2
DCE; 1,1-DCE; 1,1-DCA and chloroform) in SV10 over the past four sampling events. The trend 
analysis was undertaken using the GSI Mann-Kendall Toolkit TM, which is a spreadsheet system 
to quantitatively determine if the measured concentrations of a particular contaminant are 
increasing, decreasing or stable over time, based upon the use of the Mann-Kendall statistical 
method.  The Mann-Kendall analysis is a non-parametric statistical procedure that is used for 
analysing trends in data over time and requires a minimum of four historical measurements, 
which is why this analysis can only be undertaken at SV10 at this point in time.  Non-parametric 
methods do not require assumptions regarding the underlying statistical distribution of the 
data, therefore this method can be used for data sets that include irregular sampling intervals, 
which is applicable to the sampling of SV10. 

The GSI Mann-Kendall Toolkit ™ identified that the concentrations of PCE; TCE; cis-1,2-DCE; 
1,1-DCE and 1,1-DCA are stable. This is despite a reduction in all of the VCH concentrations 
since the last sampling event in August 2014 (PB, 2014b) (most likely due to a change in 
sampling methodology rather than an actual decrease in steady state conditions) and 
attributed to the observation of significant increases in the majority of VCH concentrations 
between the first and second sampling events. The GSI Mann-Kendall Toolkit ™ identified that 
the concentrations of chloroform are however decreasing. The output from the GSI Mann-
Kendall Toolkit ™ is presented in Appendix F. 
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Conceptual Site Model 

A CSM summarises the priority contaminant source, pathway and receptor (SPR) linkages with 
which contaminants identified at a site may present a potential risk to both human health and 
the environment, along with the site specific geological and hydrogeological conditions that 
influence the behaviour of contaminants in the environment. The CSM forms an effective 
summary of SPR linkages that may require further assessment, helps identify whether or not 
any of the identified SPR linkages pose a risk and can aid in prioritising the SPR linkages of 
greatest concern in a qualitative manner. 

A preliminary CSM for the investigation area is presented in Figure 4. The SPR linkages are 
discussed in detail in Appendix J and summarised below. 

11.1 Geological Conditions 

The lithology and geological conditions in the investigation area are discussed in Section 2.2 
and Section 8.1.  The main points of interest are: 

•	 The soil profile generally comprises a sandy fill at the surface to approximately 0.5 mbgl, 
silty clay down to 2.0 mbgl and then interbedded layers of predominantly clayey materials 
with discrete non-continuous sand and silt bands between approximately 2.0 and 
3.5 mbgl; and 

•	 The site specific lithology has a major influence on the vapour migration pathways active 
at each location.  In some areas, contaminant concentrations in soil vapour appear to 
follow a diffusion gradient with concentrations decreasing with distance away from the 
source.  However, in other areas, it appears as though contaminants may be flushed more 
readily out of porous sand lenses while the contaminants are retained within the tighter 
clay formations, thus contaminant concentrations do not necessarily reduce with distance 
away from the source but is dependent upon the surrounding lithology. 

11.2 Hydrogeological Conditions 

The hydrogeological conditions in the investigation area are discussed in Section 2.4. The main 
points of interest are: 

•	 The groundwater flows in a west to north-westerly direction; and 

•	 The SWL in the area is generally between 3.6 and 3.9 mbgl. 

11.3 Sources 

PB (2014a) concluded that a potential PCE and TCE source area may be located on a property 
within the north-eastern portion of the Hendon Industrial Area, between MW14 and MW23. 
Potential sources of contamination in this area may have included spills or leaks of solvents 
used to degrease metals from the following activities undertaken in this area: 

•	 Aviation related activities undertaken at the small airport located at the Site prior to World 
War II; 

•	 Use of the Site as a small arms factory during World War II; 
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•	 Philips used to operate an oil store, a plating and spray shop, a chemical factory, a printed 
wiring facility and a carpenters shop in the north-eastern corner of the Site; 

•	 LAI Industries currently manufacture switchboards and control gear assemblies in this 
area. 

A PSI is currently being prepared separately for the Hendon Industrial Area to identify previous 
and current site owners / occupiers, potentially contaminating activities and potential sources 
of contamination.  Once this has been completed, a greater understanding of potential sources 
of the identified contamination to the north-east of the Site will be obtained and the CSM can 
be updated to include the new information obtained. 

11.4 Pathways 

The primary contaminant migration pathways for human exposure present within the 
investigation area include: 

•	 Dermal contact: People may be directly exposed to groundwater during installation / 
maintenance of deep underground services or during construction of underground 
structures such as basements or cellars.  Other dermal contact scenarios (e.g. with 
contaminated soil, with extracted groundwater) are limited due to mitigation measures 
in place (e.g. presence of hardstand in industrial area, EPA restrictions on groundwater 
abstraction); 

•	 Ingestion: Per the above, ingestion pathways are limited due to mitigation measures in 
place; and 

•	 Inhalation: Vapours from soil contamination, groundwater contamination or dense non 
aqueous phase liquid (DNAPL) can migrate through soil, through surface cracks / 
permeable surfaces and enter into and accumulate in indoor structures. 

The primary contaminant migration pathways for risk to the environment present at the Site 
include: 

•	 Terrestrial plants, soil invertebrates and soil microbial communities are exposed through 
direct soil contact, however this is considered to be limited to the industrial area which 
hold low environmental value; 

•	 Terrestrial fauna may ingest or inhale contaminated soil.  Per the above, ingestion of 
contaminated soil is considered to be limited due to the presence of a hardstand across 
the majority of the surface within the industrial area.  Animals may be impacted by the 
inhalation of contaminated vapours in indoor air, however this is considered to be 
limited; 

•	 Terrestrial flora may uptake dissolved contaminants in interstitial pore water or 

groundwater and uptake of contaminated groundwater by deep rooted plants is 

potentially active; and
 

•	 Lateral migration of contamination in groundwater through the soils towards the nearest 
surface water environments is considered to be unlikely since the EPA considers that 
groundwater contamination has largely been delineated. 
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11.5 Receptors 

Current land use at the Site is commercial/industrial, however the land use surrounding the 
Site is predominantly residential, which presents a much more sensitive land use than 
industrial due to the increased frequency with which people are present in the area and also 
the increased presence of children. The primary potential human health receptors for the 
identified contamination therefore include: 

•	 Personnel working within the industrial facilities in the Hendon Industrial Area and any 
visitors; 

•	 Residents surrounding the Site and any visitors; and 

•	 Sub-surface maintenance and construction workers. 

The industrial land use of the Site currently limits the potential for the presence of highly 
sensitive ecological receptors to be present at the Site. However, ecological receptors are 
present within the surrounding residential areas. Therefore, ecological receptors may 
potentially include the following: 

•	 Environmental values associated with the terrestrial ecosystem, including the
 
maintenance of soil integrity and its ability to support plant and soil invertebrate
 
communities;
 

•	 Terrestrial ecological receptors including vegetation and wildlife; and 

•	 Shallow groundwater present in the natural soils that present beneath the Site and 
adjoining properties, which is commonly used throughout Adelaide for domestic 
purposes. 
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Quality Assurance and Quality Control 

A review of the quality of chemical data was undertaken by CH2M HILL and was based on an 
assessment of the following: 

•	 Review of the findings of sample analyses against field observations and measurements; 

•	 Review of data quality based on the verification of field QA/QC procedures; 

•	 The proper transference of samples (CoC documentation); 

•	 Methods of analyses (sample extraction and analysis) within the recommended holding 
times; 

•	 Validation of primary analytical results by independent duplicate analysis; and 

•	 Internal laboratory QA/QC analyses including analysis of method blanks, laboratory 
control spike recoveries, matrix spike recoveries and laboratory duplicates. 

These requirements are defined in AS4482.1-2005 and NEPM 1999 (2013 amendment). 

12.1 Laboratory Results 

Soil 

The primary samples for chemical analysis and the QA/QC results were reported in ALS 
Certificate of Analysis EM1412904.  No inter-laboratory duplicate samples were collected due 
to the limited number of soil samples collected. This Certificate of Analysis is presented in 
Appendix E.  The data quality assessment detailed below refers to the data provided in this 
laboratory report. 

Soil Vapour 

The primary samples and the QA/QC results were reported in ALS Certificates of Analysis 
EN1410827. No inter-laboratory duplicate samples were collected due to the requirement for 
the same sampling equipment to be utilised during sampling to collect two representative 
samples.  This Certificate of Analysis is also presented in Appendix E.  The data quality 
assessment detailed below refers to the data provided in this laboratory report. 

12.2 Data Quality Indicators 

Data Quality Indicators (DQIs) are typically developed to provide goals for the quality of data 
required to sufficiently meet the site-specific objectives of an investigation.  Precision, 
accuracy, representativeness, comparability and completeness (PARCC parameters), are all 
indicators of data quality. The DQIs for the soil and soil vapour investigation were reviewed 
following receipt of the laboratory results. The DQIs used to assess the PARCC parameters for 
this investigation, along with a summary of the results of the assessment, are detailed in 
Table 12-1. A brief discussion of the findings are reported below and the QA/QC results tables 
are presented in Appendix G. 
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Table 12-1: Summary of DQIs and QA/QC Results 

Data Quality 
Indicator 

Sensitivity 
Laboratory 
detection limits  
Precision 
Field Duplicate 
relative percentage 
differences (RPDs) 
(intra-laboratory). 

Laboratory 
duplicate RPDs 
Method Blanks 

Accuracy 

Laboratory Control 
Spikes Recovery 

Sample Control 
Spikes Frequency 

Matrix Spikes (MS) 
Recovery 

Surrogate Spikes 

Representativeness 
Trip Blanks 

Trip Spikes and Trip 
Spike Controls 

Equipment Blanks 
 

Data Quality Indicator Assessment 

Criteria 

Laboratory achieved LOR to be lower than 
adopted assessment criteria.  

CH2M HILL has developed the following 
DQIs for field duplicates: 
Less than 10 times LOR: no limit 
Result between 10 and 20 times LOR: 0
50% 
Result >20 times LOR: 0-20% 
Laboratory limits (expected to be similar to 
Field Duplicate DQIs). 
1 per 20 samples 
Not detected above LOR 

70% to 130% recovery for inorganics, or as 
designated by the laboratory 

1 per 10 samples 

70% to 130% recovery, or as designated by 
the laboratory 

To be documented and reported in 
laboratory QA/QC reports 

One trip blank required per laboratory 
batch. 
Not detected above LOR 
Trip spike and trip spike control per 
laboratory batch (for soils only) 
Recoveries within limits designated by 
laboratory 
Not detected above LOR 

All fieldwork including decontamination 
procedures to be undertaken in accordance 
with CH2M HILL's SOPs. 
Samples analysed for the analytes 
requested on the CoC 

Summary of Results 

Conditions met 

Conditions met 

Conditions met 

Conditions met 

One recovery less than 
lower control limit for 
methapyrilene in soil 
Duplicate control 
sample frequency of 1 
in 12 reported for 
permanent gases and 
light hydrocarbons in 
soil vapour 
Three matrix spike 
recoveries outliers in 
soil for manganese, 2
chlorophenol and 
1,2,4-trichlorobenzene 
Conditions met 

A trip blank was not 
analysed during the 
soil sampling event 
Conditions met 

Conditions met 
Conditions met 

Conditions met 

Compliance 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

No 

Yes 

Yes 
Yes 

Yes 
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Data Quality 
Indicator 

Data Quality Indicator Assessment 
Criteria Summary of Results Compliance 

Sample handling, storage and transport to 
be in accordance with NEPM 1999 (2013 
amendment) 

Conditions met Yes 

Samples to be extracted and analysed 
within appropriate holding times 

Conditions met Yes 

Samples to be transported under full CoC 
documentation.  The laboratory to return a 
copy of the signed CoC acknowledging the 
receipt data and time and identity of 
samples included in the shipment. 

Conditions met Yes 

Include Laboratory Certificates of Analysis 
which detail any standard and non
standard methods used 

Conditions met Yes 

Completeness 

100% of results requested for analysis to 
be reported by Analytical Laboratory 

Conditions met Yes 

Total representative data set to be >95% 
complete after data validation procedures 

Considered to be met Yes 

Comparability 

Samples to be collected using CH2M HILL’s 
SOPs and in accordance with the SAQP 

Conditions met Yes 

Logs to be completed for each sample 
location noting any observed variations 
between soil conditions and signs of 
potential contamination. 

Conditions met Yes 

Primary samples to be stored, handled and 
transported under the same conditions and 
analysed by one laboratory using consistent 
methods. 

Conditions met Yes 

DQIs to indicate acceptable Precision and 
Accuracy. 

Conditions met Yes 

12.2.1 Sensitivity 
The LORs reported by the laboratory were lower than the adopted criteria. The LOR and 
adopted criteria are presented in the results tables in Appendix D. 

12.2.2 Precision 
One soil and one soil vapour intra-laboratory field duplicate (analysed at the primary 
laboratory) was analysed as part of the investigation.  The RPDs were considered to comply 
with the DQIs. RPD tables are presented in Appendix G. 

Laboratory duplicate RPDs and method blank sample results also complied with the DQIs. 

12.2.3 Accuracy 
One laboratory control spike recovery for methapyrilene in soil was less than the lower control 
limit. This was undertaken on a sample not from the batch supplied by CH2M HILL and 
therefore may be related to the soil properties of that soil. Methapyrilene is a nitrosamine, of 
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which none were reported above the LOR in any of the primary samples analysed and 
therefore this minor outlier is not considered to impact upon the conclusions drawn from the 
results. 

The duplicate control sample frequency for soil vapour was less than the DQI.  Given that there 
were no other outliers for the soil vapour analysis, this is not considered to impact upon the 
conclusions drawn from the results. 

One MS recovery for manganese in soil could not be determined due to the background level 
being greater than or equal to four times the spike level and two MS recoveries (115% for 2
chlorophenol and 125% for 1,2,4-trichlorobenzene) were greater than the upper DQI (110% 
and 102% respectively). These spikes were undertaken on soil samples submitted as part of 
the CH2M HILL batch. Given that manganese was reported above the LOR, the accuracy of the 
results reported may be compromised due to the matrix of the soil.  However, this matrix 
interference is considered to be limited and slight errors in the accuracy of the manganese 
concentrations are not considered likely to impact upon the conclusions drawn regarding the 
results given that the concentrations reported were well below the adopted criteria. None of 
the primary soil samples reported any phenolic compounds or chlorinated hydrocarbons above 
the LOR and therefore these non-conformances are not considered to impact upon the 
conclusions drawn from the results.  

12.2.4 Representativeness 
A trip blank was transported with the samples during the soil vapour sampling event and 
analysis indicated no detections above the LOR, thus meeting the DQI.  A trip blank was not 
transported with the samples during the soil sampling event, however an equipment blank 
sample was collected and transported with the samples from the field to the laboratory. 
Considering that analysis of the equipment blank indicated no detections above the LOR 
(thereby indicating no cross-contamination during the sampling process), this is also 
considered to be indicative of the results that a trip blank would have reported (thereby 
indicating no cross-contamination during transportation of the samples). The trip blank (TB) 
results are presented in Appendix G. 

An equipment blank sample was collected during soil sampling by pouring the laboratory 
supplied rinsate water over a clean nitrile glove, as samples were retrieved using a clean pair 
of nitrile gloves for each sample directly from the push tubes used during drilling. As 
mentioned above, analysis indicated no detections above the LOR, thus meeting the DQI. The 
equipment blank (RB) results are presented in Appendix G. An equipment blank sample was 
not collected during soil vapour sampling due to the nature of the soil vapour sampling. 

One trip spike sample was submitted to the laboratory for analysis with the primary samples 
for soil. The recoveries when compared to the trip spike control stored under controlled 
conditions at the laboratory were considered to meet the DQIs. The trip spike (TS) results are 
presented in Appendix G. A trip spike sample was not during soil vapour sampling due to the 
nature of the soil vapour sampling. 

Other conditions were considered to be met.  CoC documentation is presented with the 
laboratory certificates of analysis in Appendix E. Calibration certificates for field instruments 
used during the investigation are presented in Appendix H. 

12.2.5 Completeness 
The total valid data set is considered to be >95% after data validation procedures. 
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12.2.6 Comparability 
Samples were collected in accordance with the work plan and appropriately logged. 

Ref: 652556 February 2015 
Privileged and Confidential Rev 1 

40 



 
 

  
 
 
 

   

 

  
   

       
   

  

    

  
         

   
 

            

  

       
      

     
       

    
     

    
  

   

  

       
       

  
   

    
 

       
      

     
  

   
   

     
       

     
  

13 

Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 

Delineation of Soil Vapour Contamination Around SV10 

Conclusions and Recommendations 

The objectives of this SVAR were to: 

•	 Demonstrate to the EPA that additional soil vapour sample collection has been undertaken 
per their requested scope of work; and 

•	 Gain a better understanding of the soil vapour concentrations and soil geotechnical 
properties adjacent to the north-eastern corner of the Hendon Industrial Area. 

13.1 Completion of Scope of Work Requested by the EPA 

CH2M HILL undertook the following scope of work: 

•	 Installed three nested sets of SVBs within the residential areas to the north-west, north
east and east of SV10 and a deeper SVB was installed adjacent to the existing shallow SVB 
SV10. The area to the south of SV10 is used for less sensitive industrial purposes and 
therefore SVBs were not installed in this area; 

•	 Analysed the soil vapour from these and existing SVBs in the vicinity of SV10 for VOCs; and 

•	 Collected and analysed soil samples for geotechnical parameters. 

The work undertaken has met the requirements of the EPA for this portion of the requested 
scope of work. The additional shallow SVBs allowed further lateral delineation of the identified 
soil vapour contamination and, along with samples from existing SVBs, provided the 
information required to assess the risk of vapour intrusion to surface structures. The 
installation and sampling of deeper SVBs has provided the information required to assess the 
risk of vapour intrusion into sub-surface structures and to enhance our understanding of the 
CSM.  The risk to human health from the reported soil vapour concentrations should be 
reported in the HHRA. 

13.2 Soil Vapour Concentrations and Soil Geotechnical Properties 

The main conclusions are: 

•	 PCE was detected above the LOR in soil vapour, with a maximum concentration of 
902 µg/m3 in the shallower SVBs (SV09) and 1,570 µg/m3 at depth (SV18D), neither of 
which exceeded the interim soil vapour HILs.  Therefore, the risks associated with these 
concentrations are considered to be low and acceptable.  PCE was not detected in the SVBs 
installed one street to the north of the Site (Farman Avenue), therefore delineating the 
northern (cross-gradient) extent of the PCE contamination; 

•	 TCE was detected above the LOR in soil vapour, with a maximum concentration of 
9,400 µg/m3 in the shallower SVBs (SV10) and 2,690 µg/m3 at depth (SV18D), both of which 
exceeded the interim soil vapour HILs; therefore, a VRA should be undertaken to assess 
the risks posed by vapour migration into indoor air. TCE was not detected in the SVBs 
installed one street to the north of the Site, therefore delineating the northern (cross
gradient) extent of the TCE contamination; 

•	 Cis-1,2-DCE was detected above the LOR in soil vapour, with a maximum concentration of 
464 µg/m3 in the shallower SVBs (SV10) and 71.3 µg/m3 at depth (SV10D).  Only the 
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concentrations in the shallower SVBs exceeded the interim soil vapour HILs; therefore, a 
HHRA should be undertaken to assess the risks posed by vapour migration into indoor air. 
Cis-1,2-DCE was not detected in the SVBs installed one street to the north of the Site, nor 
in the SVBs located directly to the east of the Site, therefore delineating the northern 
(cross-gradient) and eastern (up-gradient) extent of the cis-1,2-DCE contamination; 

•	 1,1-DCE; 1,1-DCA and chloroform were detected above the LOR in soil vapour only in SV10 
and SV10D. These concentrations were reported slightly above the LOR, with a maximum 
concentration of 306 µg/m3 of 1,1-DCE; 288 µg/m3 of 1,1-DCA and 94.2 µg/m3 of 
chloroform; 

•	 Naphthalene and propene were also reported above the LOR, but at concentrations below 
the soil vapour HSLs for vapour intrusion (applicable to naphthalene only).  The maximum 
concentration of naphthalene was 492 µg/m3 and of propene was 130 µg/m3. The 
presence of naphthalene and propene may indicate that a separate source area is present 
within the Site since these are not linked to the presence of PCE / TCE, or that co-mingled 
chemicals are present within the source area; 

•	 Potential impacts relating to TCE and cis-1,2-DCE in soil vapour to the north of the Site are 
likely to be limited, at the most, to the residential properties situated on the southern side 
of Farman Avenue.  Given that groundwater flow in the area is generally west to north
westerly (PB, 2014a) and the source of contamination is considered to be located within 
the boundaries of the Site, it is unlikely that the soil vapour impacts identified at SV18 
extend significantly beyond the eastern side of Gordon Street i.e. up-hydraulic gradient of 
the identified contamination and likely source area; 

•	 The GSI Mann-Kendall Toolkit ™ identified that the concentrations of PCE; TCE; cis-1,2-DCE; 
1,1-DCE and 1,1-DCA in SV10 are stable based on the concentrations reported in the past 
four sampling events (PB 2013a, PB 2014a, PB 2014b and this sampling event), thus 
confirming the reported TCE results in SV10 are representative of steady state conditions 
at the time of sampling not an artefact of sampling methodology; 

•	 The presence of PCE / TCE degradation products, including TCE; cis-1,2-DCE; 1,1-DCE and 
CO2, indicate that dechlorination may be occurring. The absence of methane in the soil 
vapour suggests strong reducing conditions (i.e. methanogenesis) do not exist. Additional 
work is needed to confirm these conclusions; 

•	 The soil profile was confirmed to consist of a sand matrix at the surface, underlain by bands 
of predominantly silty clays into the shallow aquifer saturated zone. The field interpreted 
lithology identified a greater sand content in the soils below 2 mbgl, describing the soils as 
clayey sands, however the geotechnical analysis confirmed that these soils were silty clays, 
even though they had a higher sand content than the overlying silty clays; 

•	 Soil vapour concentrations are highly dependent upon lithology, not necessarily with 
distance from the source, and therefore the risks posed by vapour intrusion will be location 
specific and influenced by the underlying lithology; and 

•	 The soil moisture contents were confirmed, with a low moisture content of approximately 
5% in the surficial sandy soils and moisture contents in the order of 16.1% to 22.7% in the 
underlying silty and sandy clays. These are higher moisture contents than were previously 
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measured by PB (2014a) during the installation of MW24 (located approximately 75 m to 
the north of SV10), but are lower than moisture contents used during the previous VRA 
(PB, 2014a). These soil moisture results therefore have the potential to impact upon the 
health risks associated with vapour intrusion and should be assessed in greater detail in 
the HHRA.  

13.3 Recommendations 

This soil vapour investigation was undertaken prior to the identification of any contamination 
sources and it is recommended that further investigations are undertaken to identify the 
source location. Completion of the PSI will assist in determining appropriate locations for these 
further investigations. Identification of the source area is considered necessary to determine: 

•	 Whether the source is ongoing or historic, which will determine the type of response action 
that should be undertaken; 

•	 Whether there are higher concentrations of contaminants in soil, groundwater or soil 
vapour that may pose a risk to human health or the environment; 

•	 The age of the contamination and active degradation processes occurring in order to 
determine the degradation products that may be produced in the future; and 

•	 The extent of remediation that may be required, if required. 

Considering that concentrations of TCE and cis-1,2-DCE in soil vapour were reported above the 
interim soil vapour HILs, a HHRA should be undertaken to assess the potential health risks to 
residents associated with modelled indoor air concentrations from migration of VOCs in soil 
vapour in this area. The EPA has already requested that this be undertaken and the HHRA 
should therefore utilise the soil vapour analytical results and geotechnical results presented in 
this SVAR. 

Further recommendations following this sampling event will be advised following the 
completion of the HHRA, particularly in relation to whether further soil vapour delineation 
works are required around SV10, notably to the east (beyond SV18) and west (beyond SV09) 
of the area investigated during this sampling event, where soil vapour concentrations of VCHs 
have been reported above the adopted site criteria for TCE and cis-1,2-DCE.  CH2M HILL 
recommends that further delineation to the east and west of the Site is only required if the 
results of the HHRA indicate that health risks associated with modelled indoor air 
concentrations from soil vapour migration are unacceptable. Additional investigations may be 
recommended following the HHRA to confirm indoor air concentrations if the risk posed is 
considered to be unacceptable based on the modelling undertaken. 
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Limitations 

This report is given strictly in accordance with, and subject to, the following limitations: 

•	 The SVAR was prepared for Norton Rose Fulbright Australia (“Client”) in accordance with 
the Scope of Work agreed between CH2M HILL and the Client; 

•	 CH2M HILL assumes no responsibility for conditions we were not authorised to investigate 
or conditions not generally recognised as environmentally unacceptable when the services 
were performed; 

•	 This report is based, in part, on unverified information supplied to CH2M HILL from several 
sources during the project research. Therefore, CH2M HILL does not guarantee its 
completeness or accuracy, and assumes no responsibility for errors or omissions related 
to this externally supplied information; 

•	 An understanding of the Site conditions depends on the integration of many pieces of 
information; some regional, some site specific, some structure-specific and some 
experienced-based; 

•	 The advice tendered in this report is based on information obtained from the field 
investigation locations, test points, sample points and field and laboratory data, and is not 
warranted in respect to the conditions that may be encountered across the Site at other 
than these locations.  It is emphasised that the actual characteristics of the sub-surface 
and surface materials may vary between adjacent test points and sample intervals and at 
locations other than where observations, explorations and investigations have been made. 
Sub-surface conditions and contaminant concentrations can change in a limited space and 
time; 

•	 Changed or unanticipated sub-surface conditions may occur that could affect the 
outcomes of an investigation, because of the inherent uncertainties in sub-surface 
evaluations. Any opinions or recommendations presented herein apply to site conditions 
existing when services were performed. CH2M HILL is unable to report on or accurately 
predict events that may change the site conditions after the described services are 
performed, whether occurring naturally or caused by external forces; 

•	 CH2M HILL notes that if the Site land use were to change in the future, the soil and 
groundwater criteria, as detailed in this Report, and the recommendation and conclusions 
made in this Report may no longer apply to this Site; 

•	 This report has not been prepared for the purposes of assessing the suitability of soil and 
fill on the Site for building or pavement foundations or the establishment of gardens; 

•	 This report should not be altered, amended or abbreviated, issued in part and issued 
incomplete in any way. CH2M HILL accepts no responsibility for any circumstances that 
arise from the issue of the report which has been modified as outlined above; and 
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•	 This report has been prepared for the exclusive use of the Client relating to the property 
as described in the report.  No warranty, expressed or implied, is made.  There are no 
beneficiaries to this report other than the Client, and no other person or entity is entitled 
to rely upon this report without the written consent of CH2M HILL, and a written 
agreement limiting CH2M HILL’s liability. 
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Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 
Delineation of Soil Vapour Contamination Around SV10 

Photograph 1: View of soil core BH10 adjacent to Site boundary and previous investigation locations 
MW14 and SV10 and new location SV10D in the cul-de-sac of Avro Avenue. 

Core runs - 1.0-2.4 mbgl, 2.4-3.2 mbgl, 3.2-4.0 mbgl. 

Photograph 2: View of soil core BH10 adjacent to Site boundary and previous investigation locations 
MW14 and SV10 and new location SV10D in the cul-de-sac of Avro Avenue. 

Core runs - 1.0-2.4 mbgl, 2.4-3.2 mbgl, 3.2-4.0 mbgl. 

A - 1 Ref: 652556 Site Photographs
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Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 
Delineation of Soil Vapour Contamination Around SV10 

Photograph 3: View of soil core SV10D adjacent to Site boundary and previous investigation locations 
MW14 and SV10 and new location BH10 in the cul-de-sac of Avro Avenue. 

Core runs - 1.0-1.5 mbgl, 1.5-3.0 mbgl. 

Photograph 4: View of soil core SV18D from along Gordon Street near groundwater monitoring well 
MW23. 

Core runs - 1.0-1.5 mbgl, 1.5-3.0 mbgl. 

A - 2 Ref: 652556 Site Photographs
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Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 
Delineation of Soil Vapour Contamination Around SV10 

Photograph 5: View of decomposed rootlets from 2.8 to 3.0 mbgl in soil vapour bore SV18D. 

Photograph 6: View of U63 retrieved from soil vapour bore SV18S (1.1-1.5 mbgl) located near 
groundwater monitoring well MW23. 

A - 3 Ref: 652556 Site Photographs
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Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 
Delineation of Soil Vapour Contamination Around SV10 

Photograph 7: View of soil core SV19D located near the north east corner of Spad Street and Farman 
Avenue. 

Core runs - 1.0-1.5 mbgl, 1.5-3.0 mbgl. 

Photograph 8: View of soil core SV19D located near the north east corner of Spad Street and Farman 
Avenue. 

Core runs - 1.0-1.5 mbgl, 1.5-3.0 mbgl. 

A - 4 Ref: 652556 Site Photographs
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Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 
Delineation of Soil Vapour Contamination Around SV10 

Photograph 9: View of soil core SV20D from DeHaviland Avenue near groundwater monitoring well 
MW25. 

Core runs - 1.2-1.5 mbgl, 1.5-3.0 mbgl. 

Photograph 10: View of soil core SV20D from DeHaviland Avenue near groundwater monitoring well 
MW25. 

Core runs - 1.2-1.5 mbgl, 1.5-3.0 mbgl. 

A - 5 Ref: 652556 Site Photographs
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Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 
Delineation of Soil Vapour Contamination Around SV10 

Photograph 11: View of the typical setup for soil vapour purging on soil vapour bores when purging 
with GA5000 (photograph of setup on soil vapour bore SV09). 

Photograph 12: View of the typical setup for soil vapour purging soil vapour bore SV10 when purging 
with syringe and tedlar bag (photograph of setup on soil vapour bore SV10). 

A - 6 Ref: 652556 Site Photographs
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Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 
Delineation of Soil Vapour Contamination Around SV10 

Photograph 13: View of typical setup for soil vapour sampling (photograph of sampling from soil vapour 
bore SV19S. 

Photograph 14: View of the bentonite seal for soil vapour bore SV19S being installed. Bentonite 
powder layers of approximately 0.1 m were hydrated using municipal drinking water as a bentonite slurry 
was not deemed practical in the field. 

A - 7 Ref: 652556 Site Photographs
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Ref: 652556 
Privileged and Confidential 



            
   

 
           

    
         

 
       

   
           

   
      

   

    

    

    

    

    

    

    

    

    
 

 
 

 
 

  
 

 
  

 
 

 
 

 
  

   

 

 

  

 

 

 

  

 

  

  

 

    
  

  

  

   

    

 

Environmental Borehole Log BBoorree NNoo.. BBHH1100 
Project No: 652556 

Lvl 40, 385 Bourke Street Project Name: Hendon 
Melbourne VIC 3000 

Site: Hendon Page 1 of 1 

Date: 02/12/2014 Drilling Contractor: Southwestern Drilling 

Project Manager: EW Drill Rig: Geoprobe 

Checked By: Drill Method: Push tube Bore Size (mm): 0.45 

Logged By: BC Final Depth (mbgl): 4 Water Level (mbtoc): 

0 

0.1 

1 

0.6 

0.7 

1.4 

FILL 
consisting of sandy SILT, non-plastic, brown-red, medium stiff, Dry. >30% fine grain sand. 
minor medium grained gravel. 

silty CLAY 
medium plasticity, brown, stiff, Moist. 15-30% medium grained sand and medium grained 
gravel. 

SILT with sand and clay 
low plasticity, brown-orange, medium stiff, Moist. 15-30% fine grain sand. 

clayey SAND 
brown-orange, medium grain angular sand. Medium dense. Moist. 

silty CLAY with sand 
high plasticity, brown, soft, Moist. 15%-30% medium grained sand and mica fragments. 

clayey SAND with silt 
brown, fine grain sand. Medium dense. Wet. 

CLAY 
high plasticity, brown-orange, Moist. 

BH10_0.5 

BH10_1.0 

BH10_1.5 

BH10_2.0 

BH10_2.5 

BH10_3.2 

No visual contamination. No odour. 

No visual contamination. No odour. 

No visual contamination. No odour. 

No visual contamination. No odour. 

No visual contamination. No odour. 

No visual contamination. No odour. 

No visual contamination. No odour. 

PID 
Depth 
(mbgl) 

1.0 

2.0 

3.0 

4.0 

E
S

 A
U

S
 -

E
N

V
IR

O
N

M
E

N
T

A
L

 L
O

G
 -

B
O

R
E

/W
E

L
L

 
6

5
2

5
5

6
 -

H
E

N
D

O
N

.G
P

J
 

C
H

2
M

 E
S

 A
U

S
 D

A
T

A
 T

E
M

P
L

A
T

E
 F

IN
A

L
.G

D
T

 
1

9
/1

2
/1

4
 

G
ra

p
h
ic

L
o
g
 

Material Description 
Sample 
Number 

Comments/ 
Observations 

End of Borehole at 4.00m 

Top of Casing Elevation (mAHD): 

Ground Surface Elevation (mAHD): 4.464 

Easting: 6137860.725 

Northing: 273039.106 

Coordinate System: GDA94 



         
     

 
         

 
        

   

     

    

  
 

  
 

  
 

  
 

   

 

 

 

    
 

 
 

 
 

  
 

 
  

 
 

 
 

 
  

   

 

 

  

 

 

 

  

 

  

  

 

    
  

  

  

   

    

 
 

Environmental Borehole Log BBoorree NNoo.. SSVV1100DD 
Project No: 652556 

Lvl 40, 385 Bourke Street Project Name: Hendon 
Melbourne VIC 3000 

Site: Hendon Page 1 of 1 
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Date: 02/12/2014 Drilling Contractor: Southwestern Drilling 

Project Manager: EW Drill Rig: Geoprobe 

Checked By: Drill Method: Push tube Bore Size (mm): 90 

Logged By: BC Final Depth (mbgl): 3 Water Level (mbtoc): 

0.0 

0.1 

0.5 

0.7 

0.5 

FILL 
consisting of CLAY with gravel, high plasticity, brown-red, very stiff, 
Dry. 15-30% angular medium grain gravel. 

silty CLAY 
medium plasticity, brown, stiff, Moist. with medium grained gravel. 

clayey SAND 
brown-orange with red mottling, medium grain sand. Medium dense. 
Moist. mica fragments throughout. 

SAND 
brown-orange, medium grain sand. Dense. Moist. 

SV10D_1.1 

SV10D_2.7 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

Telfon Tube (6 mm) 

Grout 

Bentonite seal 

Sand filter 

Screen (implant) 

PID 
Depth 
(mbgl) 

1.0 

2.0 

3.0 

G
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h
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Material Description 
Sample 
Number 

Comments/ 
Observations 

Well Construction 
Details 

End of Borehole at 3.00m 

Top of Casing Elevation (mAHD): 

Ground Surface Elevation (mAHD): 4.59 

Easting: 6137860.643 

Northing: 273038.144 

Coordinate System: GDA94 



          
 

 
    

 
         

  

 
         

    

  
 

  
 

  
 

  
 

   

 

 

 

    
 

 
 

 
 

  
 

 
  

 
 

 
 

 
  

   

 

 

  

 

 

 

  

 

  

  

 

    
  

  

  

   

    

 
 

Environmental Borehole Log BBoorree NNoo.. SSVV1188DD 
Project No: 652556 

Lvl 40, 385 Bourke Street Project Name: Hendon 
Melbourne VIC 3000 

Site: Hendon Page 1 of 1 
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Date: 03/12/2014 Drilling Contractor: Southwestern Drilling 

Project Manager: EW Drill Rig: Geoprobe 

Checked By: Drill Method: Push tube Bore Size (mm): 90 

Logged By: BC Final Depth (mbgl): 3 Water Level (mbtoc): 

0.5 

0.8 

0.6 

0.6 

0.4 

FILL 
consisting of SAND, dark brown, fine grain sand. Loose. Dry. with 
organic material. 

silty CLAY 
medium plasticity, red-brown, hard, Dry. 

clayey SAND 
brown-orange, fine grain sub angular sand. Few medium grain gravel. 
Very dense. Dry. 

clayey SAND 
brown-orange, fine grain sub angular sand. Very dense. Moist. with 
rootlets. 

SV18D_0.8, 
DUP01_141203, 
SPLIT01_141203 

SV18D_2.0 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

Telfon Tube (6 mm) 

Grout 

Bentonite seal 

Sand filter 

Screen (implant) 

PID 
Depth 
(mbgl) 

1.0 

2.0 

3.0 

G
ra
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h
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g
 

Material Description 
Sample 
Number 

Comments/ 
Observations 

Well Construction 
Details 

End of Borehole at 3.00m 

Top of Casing Elevation (mAHD): 

Ground Surface Elevation (mAHD): 4.848 

Easting: 6137864.744 

Northing: 273224.389 

Coordinate System: GDA94 



          
 

 
    

    

  
 

  
 

   

 

 

 

    

 
 

 
 

 
 

 
  

 
 

  
 

 
 

 
 

  

   

 

 

  

 

 

 

  

 

  

  

 

    
  

  

  

   

    

 
 

Environmental Borehole Log BBoorree NNoo.. SSVV1188SS 
Project No: 652556 

Lvl 40, 385 Bourke Street Project Name: Hendon 
Melbourne VIC 3000 

Site: Hendon Page 1 of 1 

Date: 03/12/2014 Drilling Contractor: Southwestern Drilling 

Project Manager: EW Drill Rig: Geoprobe 

Checked By: Drill Method: Solid Auger Bore Size (mm): 150 

Logged By: BC Final Depth (mbgl): 1.5 Water Level (mbtoc): 

FILL 
consisting of SAND, dark brown, fine grain sand. Loose. Dry. with 
organic material. 

silty CLAY 
medium plasticity, red-brown, hard, Dry. 

SV18S_1.1 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

Telfon Tube (6 mm) 
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Sand filter 

Screen (implant) 
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Material Description 
Sample 
Number 

Comments/ 
Observations 

Well Construction 
Details 

End of Borehole at 1.50m 
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Top of Casing Elevation (mAHD): 

Ground Surface Elevation (mAHD): 4.827 

Easting: 6137866.383 

Northing: 273224.35 

Coordinate System: GDA94 

http:273224.35


         

   
        

 
         

  
        

 

     

        

 
      

    

  
 

  
 

  
 

  
 

  
 

  
 

  
 

   

 

 

 

    
 

 
 

 
 

  
 

 
  

 
 

 
 

 
  

   

 

 

  

 

 

 

  

 

  

  

 

    
  

  

  

   

    

 
 

 
 

Environmental Borehole Log BBoorree NNoo.. SSVV1199DD 
Project No: 652556 

Lvl 40, 385 Bourke Street Project Name: Hendon 
Melbourne VIC 3000 

Site: Hendon Page 1 of 1 
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Date: 03/12/2014 Drilling Contractor: Southwestern Drilling 

Project Manager: EW Drill Rig: Geoprobe 

Checked By: Drill Method: Push tube Bore Size (mm): 90 

Logged By: BC Final Depth (mbgl): 3 Water Level (mbtoc): 

0.5 

0.7 

0.7 

0.4 

FILL 
consisting of silty SAND, brown, fine grain sand. Dense. Dry. 

silty CLAY with sand 
high plasticity, red-brown, hard, Moist. with 10-30% medium grained 
sand. 

sandy CLAY 
high plasticity, brown-orange, very stiff, Moist. >30% fine grain sand. 

SAND with silt 
orange-brown, medium grain sub angular sand. Medium loose. poorly 
graded. Dry. 

CLAY 
high plasticity, brown-orange, very stiff, Moist. 

SAND 
orange-brown, medium grain sub angular sand. Medium loose. Dry. 

clayey SAND 
brown-orange, fine grain sand. Medium dense. Moist. 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

Telfon Tube (6 mm) 

Grout 

Bentonite seal 

Sand filter 

Screen (implant) 

PID 
Depth 
(mbgl) 

1.0 

2.0 

3.0 
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Material Description 
Sample 
Number 

Comments/ 
Observations 

Well Construction 
Details 

End of Borehole at 3.00m 

Top of Casing Elevation (mAHD): 

Ground Surface Elevation (mAHD): 4.549 

Easting: 6137934.923 

Northing: 273134.311 

Coordinate System: GDA94 



         

   
        

    

  
 

  
 

   

 

 

 

    

 
 

 
 

 
 

 
  

 
 

  
 

 
 

 
 

  

   

 

 

  

 

 

 

  

 

  

  

 

    
  

  

  

   

    

 
 

Environmental Borehole Log BBoorree NNoo.. SSVV1199SS 
Project No: 652556 

Lvl 40, 385 Bourke Street Project Name: Hendon 
Melbourne VIC 3000 

Site: Hendon Page 1 of 1 

Date: 03/12/2014 Drilling Contractor: Southwestern Drilling 

Project Manager: EW Drill Rig: Geoprobe 

Checked By: Drill Method: Solid Auger Bore Size (mm): 150 

Logged By: BC Final Depth (mbgl): 1.5 Water Level (mbtoc): 

FILL 
consisting of silty SAND, brown, fine grain sand. Dense. Dry. 

silty CLAY with sand 
high plasticity, red-brown, hard, Moist. with 10-30% medium grained 
sand. 

SV19S_1.1 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

Telfon Tube (6 mm) 

Grout 

Bentonite seal 

Sand filter 

Screen (implant) 
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Depth 
(mbgl) 
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Material Description 
Sample 
Number 

Comments/ 
Observations 

Well Construction 
Details 

End of Borehole at 1.50m 
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Top of Casing Elevation (mAHD): 

Ground Surface Elevation (mAHD): 4.538 

Easting: 6137933.484 

Northing: 273134.402 

Coordinate System: GDA94 



          
    

 
        

 
        

     

        

  
         

  
         

          
    

  
         

 

    

  
 

  
 

  
 

  
 
  
 

  
 

  
 

   

 

 

 

    
 

 
 

 
 

  
 

 
  

 
 

 
 

 
  

   

 

 

  

 

 

 

  

 

  

  

 

    
  

  

  

   

    

 
 

Environmental Borehole Log BBoorree NNoo.. SSVV2200DD 
Project No: 652556 

Lvl 40, 385 Bourke Street Project Name: Hendon 
Melbourne VIC 3000 

Site: Hendon Page 1 of 1 
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Date: 02/12/2014 Drilling Contractor: Southwestern Drilling 

Project Manager: EW Drill Rig: Geoprobe 

Checked By: Drill Method: Push tube Bore Size (mm): 90 

Logged By: BC Final Depth (mbgl): 3 Water Level (mbtoc): 

0.3 

0.7 

0.6 

FILL 
consisting of sandy SILT, non-plastic, brown, very stiff, Dry. >30% 
medium grained sand. with roots. 

silty CLAY 
high plasticity, red-brown with brown mottling, very stiff, Moist. 

sandy CLAY 
medium plasticity, red-brown with brown mottling, very stiff, Moist. 
>30% sub angular medium grained sand. 

SAND 
brown-red, coarse grain sub angular sand. Medium dense. Moist. 

silty sandy CLAY 
medium plasticity, brown-red, very stiff, Moist. >30% fine grain sand. 

silty sandy CLAY 
medium plasticity, brown-red, very stiff, Moist. >30% fine grain sand. 
inter bedded sandy clay (7cm sand bands interbedded with 3-5 cm 
clay bands for 30 cm). 

silty sandy CLAY 
medium plasticity, brown-red, very stiff, Moist. >30% fine grain sand. 
with rootlets 

SV20D_1.5 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 
No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

Telfon Tube (6 mm) 

Grout 

Bentonite seal 

Sand filter 

Screen (implant) 

PID 
Depth 
(mbgl) 

1.0 

2.0 

3.0 
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g
 

Material Description 
Sample 
Number 

Comments/ 
Observations 

Well Construction 
Details 

End of Borehole at 3.00m 

Top of Casing Elevation (mAHD): 

Ground Surface Elevation (mAHD): 3.984 

Easting: 6137931.986 

Northing: 272860.277 

Coordinate System: GDA94 



          
    

 
        

    

  
 

  
 

   

 

 

 

    

 
 

 
 

 
 

 
  

 
 

  
 

 
 

 
 

  

   

 

 

  

 

 

 

  

 

  

  

 

    
  

  

  

   

    

 
 

 
 

Environmental Borehole Log BBoorree NNoo.. SSVV2200SS 
Project No: 652556 

Lvl 40, 385 Bourke Street Project Name: Hendon 
Melbourne VIC 3000 

Site: Hendon Page 1 of 1 

Date: 02/12/2014 Drilling Contractor: Southwestern Drilling 

Project Manager: EW Drill Rig: Geoprobe 

Checked By: Drill Method: Push tube Bore Size (mm): 90 

Logged By: BC Final Depth (mbgl): 1.5 Water Level (mbtoc): 

FILL 
consisting of sandy SILT, non-plastic, brown, very stiff, Dry. >30% 
medium grained sand. with roots. 

silty CLAY 
high plasticity, red-brown with brown mottling, very stiff, Moist. 

No visual contamination. 
No odour. 

No visual contamination. 
No odour. 

Telfon Tube (6 mm) 

Grout 

Bentonite seal 

Sand filter 

Screen (implant) 
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Material Description 
Sample 
Number 

Comments/ 
Observations 

Well Construction 
Details 

End of Borehole at 1.50m 
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Top of Casing Elevation (mAHD): 

Ground Surface Elevation (mAHD): 3.941 

Easting: 6137932.039 

Northing: 272861.102 

Coordinate System: GDA94 



 
 

  
 
 
 

  
  

 

     
  

Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 

Delineation of Soil Vapour Contamination Around SV10 

Appendix C: 
Soil Vapour Purging/Sampling Sheets 

Ref: 652556 
Privileged and Confidential 



  

 

 

 

 

 

       B.Clay
       B.Clay

CH2M HILL Soil Vapour Purging/Sampling Sheet 
Client: Norton Rose Fulbright Australia Project Number: 652556 Location ID: SV09
 

Field Team: B.Clay Date: 4/12/2014 Location Type: Bore
 

Environmental Conditions 

Temp (oC): 19.1 MSLP: 1013.0 Wind Speed (km/hr): 22.0 
Rel. Humidity (%): 77% Rainfall (mm, past 24 hr): 0.0 Wind Direction: SW 

Purge Volume Calculation 

Height of Filterpack (m): 0.50 No. Bore Vol's Req: 2 
Diameter of Filterpack (m): 0.1 Total Purge Volume (L): 2.50 
Length of Sample Tubing in bore (m): 2.50 Purge Rate (L/min): 0.55 
Internal Diameter of Sample Tubing (mm): 6.00 Purge Time (sec): 272 

Leak Check 

Pressure in Purge Manifold (inch Hg): -12 
Pressure in Purge Manifold after 30 seconds (inch Hg): -12 
Conformance: Yes 

Helium Tracer Test/Purge 

Start Time: 09:14 Time Purged (sec): 280 
Helium in Ambient Air (ppm): 0 Calculated Volume Purged (L): 2.57  
Helium in Shroud (ppm): 639000 Conformance Target (10% of He in shroud): 63900 

Helium in Purged Soil Gas (ppm): 0 Conformance: Yes  

Soil Gas Sampling 

Sample ID: SV09 Dup: N/A Sample Start Time: 09:22:00 
Canister ID: 1092 Dup: N/A Fill Rate (mL/min): 12.00 
Sample Manifold ID: 54 Volume of Cannister (L): 1.40 
Start Pressure ("Hg): -32 Dup: N/A Calculated 100% Full Time: 11:18:40 
Finish Pressure (Field, "Hg): -4 Sample Finish Time: 11:27:00 
Finish Pressure (Lab, "Hg): -4 

St
ab
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ed
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ie

ld
 

Pa
ra

m
et
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s:

 

Before Purging After Purging After Sampling 
CH4 (%): 0.0 0.0 0.0 
CO2 (%): 0.1 3.9 3.4 
O2 (%): 20.4 18.7 17.8 

CO (ppm): 0 0 0 
H2S (ppm): 0 0 2 

Bal (%): 79.5 77.4 78.8 
PID (ppm): 0.0 2.2 1.6 

Field Observations: 

Purged by: 
Sampled by: 
Checked by: 

B.Clay 
B.Clay 
E. Walsh 

Signature: 
Signature: 
Signature: E. Walsh 

Date: 
Date: 
Date: 

4/12/2014 
4/12/2014 
5/01/2015 

CH2M HILL AUSTRALIA Pty Ltd 
Level 40, 385 Bourke Street 
Melbourne, VIC 3000 



  

 

 

 

 

 

      B.Clay
       B.Clay

CH2M HILL Soil Vapour Purging/Sampling Sheet 
Client: Norton Rose Fulbright Australia Project Number: 652556 Location ID: SV10
 

Field Team: B.Clay Date: 4/12/2014 Location Type: Bore
 

Environmental Conditions 

Temp (oC): 19.1 MSLP: 1013.0 Wind Speed (km/hr): 22.0 
Rel. Humidity (%): 77% Rainfall (mm, past 24 hr): 0.0 Wind Direction: SW 

Purge Volume Calculation 

Height of Filterpack (m): 0.50 No. Bore Vol's Req: 2 
Diameter of Filterpack (m): 0.1 Total Purge Volume (L): 2.50 
Length of Sample Tubing in bore (m): 2.50 Purge Rate (L/min): 0.06 
Internal Diameter of Sample Tubing (mm): 6.00 Purge Time (sec): 2498 

Leak Check 

Pressure in Purge Manifold (inch Hg): -12 
Pressure in Purge Manifold after 30 seconds (inch Hg): -12 
Conformance: Yes 

Helium Tracer Test/Purge 

Start Time: 09:45 Time Purged (sec): 2700 
Helium in Ambient Air (ppm): 0 Calculated Volume Purged (L): 2.70  
Helium in Shroud (ppm): 835000 Conformance Target (10% of He in shroud): 83500 

Helium in Purged Soil Gas (ppm): 0 Conformance: Yes  

Soil Gas Sampling 

Sample ID: SV10 Dup: DUP01_141204 Sample Start Time: 10:31:00 
Canister ID: 1294 Dup: 859 Fill Rate (mL/min): 12.00 
Sample Manifold ID: 50 Volume of Cannister (L): 2.80 
Start Pressure ("Hg): -30 Dup: -30 Calculated 100% Full Time: 14:24:20 
Finish Pressure (Field, "Hg): -7 Sample Finish Time: 14:25:00 
Finish Pressure (Lab, "Hg): -7 

St
ab
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ed

 F
ie

ld
 

Pa
ra

m
et

er
s:

 

Before Purging After Purging After Sampling 
CH4 (%): 0.0 0.0 0.0 
CO2 (%): 0.1 2.6 1.9 
O2 (%): 20.7 17.7 18.3 

CO (ppm): 0 0 0 
H2S (ppm): 0 0 0 

Bal (%): 79.2 79.7 79.8 
PID (ppm): 0.5 3.3 5.2 

Field Observations: 
Slow yeild needed to 

be purged with syringe 

Purged by: B.Clay Signature: Date: 4/12/2014 
Sampled by: B.Clay Signature: Date: 4/12/2014 
Checked by: E. Walsh Signature: E. Walsh Date: 5/01/2015 

CH2M HILL AUSTRALIA Pty Ltd 
Level 40, 385 Bourke Street 
Melbourne, VIC 3000 



  

 

 

 

 

 

      B.Clay
       B.Clay

CH2M HILL Soil Vapour Purging/Sampling Sheet 
Client: Norton Rose Fulbright Australia Project Number: 652556 Location ID: SV10D 
Field Team: B.Clay Date: 4/12/2014 Location Type: Bore 

Environmental Conditions 

Temp (oC): 20.5 MSLP: 1013.0 Wind Speed (km/hr): 20.0 
Rel. Humidity (%): 67% Rainfall (mm, past 24 hr): 0.0 Wind Direction: SW 

Purge Volume Calculation 

Height of Filterpack (m): 0.40 No. Bore Vol's Req: 2 
Diameter of Filterpack (m): 0.1 Total Purge Volume (L): 2.04 
Length of Sample Tubing in bore (m): 2.80 Purge Rate (L/min): 0.55 
Internal Diameter of Sample Tubing (mm): 6.00 Purge Time (sec): 223 

Leak Check 

Pressure in Purge Manifold (inch Hg): -12 
Pressure in Purge Manifold after 30 seconds (inch Hg): -12 
Conformance: Yes 

Helium Tracer Test/Purge 

Start Time: 11:44 Time Purged (sec): 270 
Helium in Ambient Air (ppm): 0 Calculated Volume Purged (L): 2.48  
Helium in Shroud (ppm): 624000 Conformance Target (10% of He in shroud): 62400 

Helium in Purged Soil Gas (ppm): 0 Conformance: Yes  

Soil Gas Sampling 

Sample ID: SV10D Dup: N/A Sample Start Time: 11:54:00 
Canister ID: 734 Dup: N/A Fill Rate (mL/min): 12.00 
Sample Manifold ID: 114 Volume of Cannister (L): 1.40 
Start Pressure ("Hg): -30 Dup: N/A Calculated 100% Full Time: 13:50:40 
Finish Pressure (Field, "Hg): -5 Sample Finish Time: 13:36:00 
Finish Pressure (Lab, "Hg): -5 

St
ab

ilis
ed

 F
ie

ld
 

Pa
ra

m
et

er
s:

 

Before Purging After Purging After Sampling 
CH4 (%): 0.0 0.0 0.0 
CO2 (%): 0.1 1.2 1.5 
O2 (%): 21.2 17.2 18.4 

CO (ppm): 0 38 11 
H2S (ppm): 0 25 6 

Bal (%): 78.7 81.6 80.1 
PID (ppm): 0.7 5.6 4.1 

Field Observations: 

Purged by: 
Sampled by: 
Checked by: 

B.Clay 
B.Clay 
E. Walsh 

Signature: 
Signature: 
Signature: E. Walsh 

Date: 
Date: 
Date: 

4/12/2014 
4/12/2014 
5/01/2015 

CH2M HILL AUSTRALIA Pty Ltd 
Level 40, 385 Bourke Street 
Melbourne, VIC 3000 



  

 

 

 

 

 

 B.Clay
       B.Clay

CH2M HILL Soil Vapour Purging/Sampling Sheet 
Client: Norton Rose Fulbright Australia Project Number: 652556 Location ID: SV12
 

Field Team: B.Clay Date: 4/12/2014 Location Type: Bore
 

Environmental Conditions 

Temp (oC): 20.1 MSLP: 1013.0 Wind Speed (km/hr): 22.0 
Rel. Humidity (%): 69% Rainfall (mm, past 24 hr): 0.0 Wind Direction: WSW 

Purge Volume Calculation 

Height of Filterpack (m): 0.50 No. Bore Vol's Req: 2 
Diameter of Filterpack (m): 0.1 Total Purge Volume (L): 2.50 
Length of Sample Tubing in bore (m): 2.50 Purge Rate (L/min): 0.55 
Internal Diameter of Sample Tubing (mm): 6.00 Purge Time (sec): 272 

Leak Check 

Pressure in Purge Manifold (inch Hg): -12 
Pressure in Purge Manifold after 30 seconds (inch Hg): -12 
Conformance: Yes 

Helium Tracer Test/Purge 

Start Time: 11:14 Time Purged (sec): 280 
Helium in Ambient Air (ppm): 0 Calculated Volume Purged (L): 2.57  
Helium in Shroud (ppm): 630000 Conformance Target (10% of He in shroud): 63000 

Helium in Purged Soil Gas (ppm): 0 Conformance: Yes  

Soil Gas Sampling 

Sample ID: SV12 Dup: N/A Sample Start Time: 11:23:00 
Canister ID: 723 Dup: N/A Fill Rate (mL/min): 12.00 
Sample Manifold ID: 91 Volume of Cannister (L): 1.40 
Start Pressure ("Hg): -30 Dup: N/A Calculated 100% Full Time: 13:19:40 
Finish Pressure (Field, "Hg): -3 Sample Finish Time: 13:21:00 
Finish Pressure (Lab, "Hg): -3 

St
ab

ilis
ed

 F
ie

ld
 

Pa
ra

m
et

er
s:

 

Before Purging After Purging After Sampling 
CH4 (%): 0.0 0.0 0.0 
CO2 (%): 0.0 4.2 5.0 
O2 (%): 20.8 17.2 17.3 

CO (ppm): 0 0 0 
H2S (ppm): 0 0 0 

Bal (%): 79.2 78.6 77.7 
PID (ppm): 0.2 1.4 2.6 

Field Observations: 

Purged by: 
Sampled by: 
Checked by: 

B.Clay 
B.Clay 
E. Walsh 

Signature: 
Signature: 
Signature: E. Walsh 

Date: 
Date: 
Date: 

4/12/2014 
4/12/2014 
5/01/2015 

CH2M HILL AUSTRALIA Pty Ltd 
Level 40, 385 Bourke Street 
Melbourne, VIC 3000 



  

 

 

 

 

 

 B.Clay
       B.Clay

CH2M HILL Soil Vapour Purging/Sampling Sheet 
Client: Norton Rose Fulbright Australia Project Number: 652556 Location ID: SV16
 

Field Team: B.Clay Date: 4/12/2014 Location Type: Bore
 

Environmental Conditions 

Temp (oC): 20.1 MSLP: 1013.0 Wind Speed (km/hr): 22.0 
Rel. Humidity (%): 69% Rainfall (mm, past 24 hr): 0.0 Wind Direction: WSW 

Purge Volume Calculation 

Height of Filterpack (m): 0.45 No. Bore Vol's Req: 2 
Diameter of Filterpack (m): 0.1 Total Purge Volume (L): 2.27 
Length of Sample Tubing in bore (m): 2.65 Purge Rate (L/min): 0.55 
Internal Diameter of Sample Tubing (mm): 6.00 Purge Time (sec): 248 

Leak Check 

Pressure in Purge Manifold (inch Hg): -13 
Pressure in Purge Manifold after 30 seconds (inch Hg): -13 
Conformance: Yes 

Helium Tracer Test/Purge 

Start Time: 10:50 Time Purged (sec): 270 
Helium in Ambient Air (ppm): 0 Calculated Volume Purged (L): 2.48  
Helium in Shroud (ppm): 792000 Conformance Target (10% of He in shroud): 79200 

Helium in Purged Soil Gas (ppm): 0 Conformance: Yes  

Soil Gas Sampling 

Sample ID: SV16 Dup: N/A Sample Start Time: 10:57:00 
Canister ID: 1094 Dup: N/A Fill Rate (mL/min): 12.00 
Sample Manifold ID: 97 Volume of Cannister (L): 1.40 
Start Pressure ("Hg): -30 Dup: N/A Calculated 100% Full Time: 12:53:40 
Finish Pressure (Field, "Hg): -6 Sample Finish Time: 12:51:00 
Finish Pressure (Lab, "Hg): -5 

St
ab

ilis
ed

 F
ie

ld
 

Pa
ra

m
et

er
s:

 

Before Purging After Purging After Sampling 
CH4 (%): 0.0 0.0 0.0 
CO2 (%): 0.0 4.0 4.0 
O2 (%): 20.5 17.1 17.8 

CO (ppm): 0 0 0 
H2S (ppm): 0 1 0 

Bal (%): 79.5 78.9 78.2 
PID (ppm): 1.0 1.4 1.1 

Field Observations: 

Purged by: 
Sampled by: 
Checked by: 

B.Clay 
B.Clay 
E. Walsh 

Signature: 
Signature: 
Signature: E. Walsh 

Date: 
Date: 
Date: 

4/12/2014 
4/12/2014 
5/01/2015 

CH2M HILL AUSTRALIA Pty Ltd 
Level 40, 385 Bourke Street 
Melbourne, VIC 3000 



  

 

 

 

 

 

 B.Clay
      B.Clay

CH2M HILL Soil Vapour Purging/Sampling Sheet 
Client: Norton Rose Fulbright Australia Project Number: 652556 Location ID: SV18S 
Field Team: B.Clay Date: 5/12/2014 Location Type: Bore 

Environmental Conditions 

Temp (oC): 18.2 MSLP: 1011.0 Wind Speed (km/hr): 11.0 
Rel. Humidity (%): 66% Rainfall (mm, past 24 hr): 0.0 Wind Direction: S 

Purge Volume Calculation 

Height of Filterpack (m): 0.40 No. Bore Vol's Req: 2 
Diameter of Filterpack (m): 0.15 Total Purge Volume (L): 4.38 
Length of Sample Tubing in bore (m): 2.50 Purge Rate (L/min): 0.55 
Internal Diameter of Sample Tubing (mm): 6.00 Purge Time (sec): 478 

Leak Check 

Pressure in Purge Manifold (inch Hg): -14 
Pressure in Purge Manifold after 30 seconds (inch Hg): -14 
Conformance: Yes 

Helium Tracer Test/Purge 

Start Time: 08:36 Time Purged (sec): 500 
Helium in Ambient Air (ppm): 0 Calculated Volume Purged (L): 4.58  
Helium in Shroud (ppm): 814000 Conformance Target (10% of He in shroud): 81400 

Helium in Purged Soil Gas (ppm): 0 Conformance: Yes  

Soil Gas Sampling 

Sample ID: SV18S Dup: N/A Sample Start Time: 08:47:00 
Canister ID: 720 Dup: N/A Fill Rate (mL/min): 12.00 
Sample Manifold ID: 23 Volume of Cannister (L): 1.40 
Start Pressure ("Hg): -31 Dup: N/A Calculated 100% Full Time: 10:43:40 
Finish Pressure (Field, "Hg): -5 Sample Finish Time: 10:48:00 
Finish Pressure (Lab, "Hg): -3 

St
ab

ilis
ed

 F
ie

ld
 

Pa
ra

m
et

er
s:

 

Before Purging After Purging After Sampling 
CH4 (%): 0.0 0.0 0.0 
CO2 (%): 0.1 4.5 5.4 
O2 (%): 21.1 16.5 15.5 

CO (ppm): 0 0 0 
H2S (ppm): 0 0 0 

Bal (%): 78.8 79.0 79.1 
PID (ppm): 0.0 1.1 1.2 

Field Observations: 

Purged by: 
Sampled by: 
Checked by: 

B.Clay 
B.Clay 
E. Walsh 

Signature: 
Signature: 
Signature: E. Walsh 

Date: 
Date: 
Date: 

5/12/2014 
5/12/2014 
5/01/2015 

CH2M HILL AUSTRALIA Pty Ltd 
Level 40, 385 Bourke Street 
Melbourne, VIC 3000 



  

 

 

 

 

 

      B.Clay

CH2M HILL Soil Vapour Purging/Sampling Sheet 
Client: Norton Rose Fulbright Australia Project Number: 652556 Location ID: SV18D 
Field Team: B.Clay Date: 5/12/2014 Location Type: Bore 

Environmental Conditions 

Temp (oC): 18.2 MSLP: 1011.0 Wind Speed (km/hr): 11.0 
Rel. Humidity (%): 66% Rainfall (mm, past 24 hr): 0.0 Wind Direction: S 

Purge Volume Calculation 

Height of Filterpack (m): 0.40 No. Bore Vol's Req: 2 
Diameter of Filterpack (m): 0.1 Total Purge Volume (L): 2.11 
Length of Sample Tubing in bore (m): 4.00 Purge Rate (L/min): 0.55 
Internal Diameter of Sample Tubing (mm): 6.00 Purge Time (sec): 230 

Leak Check 

Pressure in Purge Manifold (inch Hg): -13 
Pressure in Purge Manifold after 30 seconds (inch Hg): -13 
Conformance: Yes 

Helium Tracer Test/Purge 

Start Time: 08:52 Time Purged (sec): 250 
Helium in Ambient Air (ppm): 0 Calculated Volume Purged (L): 2.29  
Helium in Shroud (ppm): 849000 Conformance Target (10% of He in shroud): 84900 

Helium in Purged Soil Gas (ppm): 0 Conformance: Yes  

Soil Gas Sampling 

Sample ID: SV18D Dup: N/A Sample Start Time: 08:59:00 
Canister ID: 1326 Dup: N/A Fill Rate (mL/min): 12.00 
Sample Manifold ID: 26 Volume of Cannister (L): 1.40 
Start Pressure ("Hg): -30 Dup: N/A Calculated 100% Full Time: 10:55:40 
Finish Pressure (Field, "Hg): -5 Sample Finish Time: 11:17:00 
Finish Pressure (Lab, "Hg): -1 
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Before Purging After Purging After Sampling 
CH4 (%): 0.0 0.0 0.0 
CO2 (%): 0.1 15.4 16.0 
O2 (%): 21.1 8.8 8.3 

CO (ppm): 0 0 1 
H2S (ppm): 0 0 0 

Bal (%): 78.8 75.8 74.7 
PID (ppm): 0.0 1.3 1.4 

Field Observations: 
initial spikes in co and 

H2S 

Purged by: B.Clay Signature: Date: 5/12/2014 
Sampled by: B.Clay Signature: Date: 5/12/2014 
Checked by: E. Walsh Signature: E. Walsh Date: 5/01/2015 

      B.Clay

CH2M HILL AUSTRALIA Pty Ltd 
Level 40, 385 Bourke Street 
Melbourne, VIC 3000 



  

 

 

 

 

 

CH2M HILL Soil Vapour Purging/Sampling Sheet 
Client: Norton Rose Fulbright Australia Project Number: 652556 Location ID: SV19S 
Field Team: B.Clay Date: 5/12/2014 Location Type: Bore 

Environmental Conditions 

Temp (oC): 18.2 MSLP: 1011.0 Wind Speed (km/hr): 11.0 
Rel. Humidity (%): 66% Rainfall (mm, past 24 hr): 0.0 Wind Direction: S 

Purge Volume Calculation 

Height of Filterpack (m): 0.40 No. Bore Vol's Req: 2 
Diameter of Filterpack (m): 0.15 Total Purge Volume (L): 4.38 
Length of Sample Tubing in bore (m): 2.50 Purge Rate (L/min): 0.55 
Internal Diameter of Sample Tubing (mm): 6.00 Purge Time (sec): 478 

Leak Check 

Pressure in Purge Manifold (inch Hg): -14 
Pressure in Purge Manifold after 30 seconds (inch Hg): -14 
Conformance: Yes 

Helium Tracer Test/Purge 

Start Time: 07:56 Time Purged (sec): 600 
Helium in Ambient Air (ppm): 0 Calculated Volume Purged (L): 5.50  
Helium in Shroud (ppm): 756000 Conformance Target (10% of He in shroud): 75600 

Helium in Purged Soil Gas (ppm): 0 Conformance: Yes  

Soil Gas Sampling 

Sample ID: SV19S Dup: N/A Sample Start Time: 08:08:00 
Canister ID: 993 Dup: N/A Fill Rate (mL/min): 12.00 
Sample Manifold ID: 118 Volume of Cannister (L): 1.40 
Start Pressure ("Hg): -30 Dup: N/A Calculated 100% Full Time: 10:04:40 
Finish Pressure (Field, "Hg): -5 Sample Finish Time: 12:01:00 
Finish Pressure (Lab, "Hg): -5 
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Before Purging After Purging After Sampling 
CH4 (%): 0.0 0.0 0.0 
CO2 (%): 0.1 2.7 2.6 
O2 (%): 20.9 19.2 17.9 

CO (ppm): 0 0 0 
H2S (ppm): 0 0 0 

Bal (%): 79.0 78.1 79.5 
PID (ppm): 0.1 0.7 1.6 

Field Observations: 
sample took longer 

than expected 

Purged by: B.Clay Signature: Date: 5/12/2014 
Sampled by: B.Clay Signature: Date: 5/12/2014 
Checked by: E. Walsh Signature: E. Walsh Date: 5/01/2015 

     B.Clay
    B.Clay

CH2M HILL AUSTRALIA Pty Ltd 
Level 40, 385 Bourke Street 
Melbourne, VIC 3000 



  

 

 

 

 

 

 B.Clay
     B.Clay

CH2M HILL Soil Vapour Purging/Sampling Sheet 
Client: Norton Rose Fulbright Australia Project Number: 652556 Location ID: SV19D 
Field Team: B.Clay Date: 5/12/2014 Location Type: Bore 

Environmental Conditions 

Temp (oC): 18.2 MSLP: 1011.0 Wind Speed (km/hr): 11.0 
Rel. Humidity (%): 66% Rainfall (mm, past 24 hr): 0.0 Wind Direction: S 

Purge Volume Calculation 

Height of Filterpack (m): 0.50 No. Bore Vol's Req: 2 
Diameter of Filterpack (m): 0.1 Total Purge Volume (L): 2.58 
Length of Sample Tubing in bore (m): 4.00 Purge Rate (L/min): 0.55 
Internal Diameter of Sample Tubing (mm): 6.00 Purge Time (sec): 282 

Leak Check 

Pressure in Purge Manifold (inch Hg): -14 
Pressure in Purge Manifold after 30 seconds (inch Hg): -14 
Conformance: Yes 

Helium Tracer Test/Purge 

Start Time: 08:13 Time Purged (sec): 600 
Helium in Ambient Air (ppm): 0 Calculated Volume Purged (L): 5.50  
Helium in Shroud (ppm): 629000 Conformance Target (10% of He in shroud): 62900 

Helium in Purged Soil Gas (ppm): 0 Conformance: Yes  

Soil Gas Sampling 

Sample ID: SV18D Dup: N/A Sample Start Time: 08:19:00 
Canister ID: 713 Dup: N/A Fill Rate (mL/min): 12.00 
Sample Manifold ID: 80 Volume of Cannister (L): 1.40 
Start Pressure ("Hg): -30 Dup: N/A Calculated 100% Full Time: 10:15:40 
Finish Pressure (Field, "Hg): -6 Sample Finish Time: 09:58:00 
Finish Pressure (Lab, "Hg): -6 
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Before Purging After Purging After Sampling 
CH4 (%): 0.0 0.0 0.0 
CO2 (%): 0.1 4.4 4.6 
O2 (%): 20.9 17.3 17.5 

CO (ppm): 0 0 0 
H2S (ppm): 0 0 0 

Bal (%): 79.0 78.3 77.9 
PID (ppm): 0.1 0.9 1.4 

Field Observations: 

Purged by: 
Sampled by: 
Checked by: 

B.Clay 
B.Clay 
E. Walsh 

Signature: 
Signature: 
Signature: E. Walsh 

Date: 
Date: 
Date: 

5/12/2014 
5/12/2014 
5/01/2015 

CH2M HILL AUSTRALIA Pty Ltd 
Level 40, 385 Bourke Street 
Melbourne, VIC 3000 



  

 

 

 

 

 

 B.Clay
      B.Clay

CH2M HILL Soil Vapour Purging/Sampling Sheet 
Client: Norton Rose Fulbright Australia Project Number: 652556 Location ID: SV20S 
Field Team: B.Clay Date: 4/12/2014 Location Type: Bore 

Environmental Conditions 

Temp (oC): 20.7 MSLP: 1013.0 Wind Speed (km/hr): 22.0 
Rel. Humidity (%): 65% Rainfall (mm, past 24 hr): 0.0 Wind Direction: SW 

Purge Volume Calculation 

Height of Filterpack (m): 0.40 No. Bore Vol's Req: 2 
Diameter of Filterpack (m): 0.1 Total Purge Volume (L): 2.03 
Length of Sample Tubing in bore (m): 2.50 Purge Rate (L/min): 0.55 
Internal Diameter of Sample Tubing (mm): 6.00 Purge Time (sec): 221 

Leak Check 

Pressure in Purge Manifold (inch Hg): -13 
Pressure in Purge Manifold after 30 seconds (inch Hg): -13 
Conformance: Yes 

Helium Tracer Test/Purge 

Start Time: 13:04 Time Purged (sec): 250 
Helium in Ambient Air (ppm): 0 Calculated Volume Purged (L): 2.29  
Helium in Shroud (ppm): 834000 Conformance Target (10% of He in shroud): 83400 

Helium in Purged Soil Gas (ppm): 0 Conformance: Yes  

Soil Gas Sampling 

Sample ID: SV20S Dup: N/A Sample Start Time: 13:11:00 
Canister ID: 1097 Dup: N/A Fill Rate (mL/min): 12.00 
Sample Manifold ID: 61 Volume of Cannister (L): 1.40 
Start Pressure ("Hg): -30 Dup: N/A Calculated 100% Full Time: 15:07:40 
Finish Pressure (Field, "Hg): -4 Sample Finish Time: 15:09:00 
Finish Pressure (Lab, "Hg): -3 
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Before Purging After Purging After Sampling 
CH4 (%): 0.0 0.0 0.0 
CO2 (%): 0.1 3.4 3.5 
O2 (%): 21.2 18.3 18.6 

CO (ppm): 0 0 0 
H2S (ppm): 0 0 0 

Bal (%): 78.8 78.5 77.9 
PID (ppm): 0.0 1.4 3.9 

Field Observations: 

Purged by: 
Sampled by: 
Checked by: 

B.Clay 
B.Clay 
E. Walsh 

Signature: 
Signature: 
Signature: E. Walsh 

Date: 
Date: 
Date: 

4/12/2014 
4/12/2014 
5/01/2015 

CH2M HILL AUSTRALIA Pty Ltd 
Level 40, 385 Bourke Street 
Melbourne, VIC 3000 



  

 

 

 

 

 

      B.Clay
       B.Clay

CH2M HILL Soil Vapour Purging/Sampling Sheet 
Client: Norton Rose Fulbright Australia Project Number: 652556 Location ID: SV20D 
Field Team: B.Clay Date: 4/12/2014 Location Type: Bore 

Environmental Conditions 

Temp (oC): 20.7 MSLP: 1013.0 Wind Speed (km/hr): 22.0 
Rel. Humidity (%): 65% Rainfall (mm, past 24 hr): 0.0 Wind Direction: SW 

Purge Volume Calculation 

Height of Filterpack (m): 0.40 No. Bore Vol's Req: 2 
Diameter of Filterpack (m): 0.1 Total Purge Volume (L): 2.11 
Length of Sample Tubing in bore (m): 4.00 Purge Rate (L/min): 0.55 
Internal Diameter of Sample Tubing (mm): 6.00 Purge Time (sec): 230 

Leak Check 

Pressure in Purge Manifold (inch Hg): -13 
Pressure in Purge Manifold after 30 seconds (inch Hg): -13 
Conformance: Yes 

Helium Tracer Test/Purge 

Start Time: 12:41 Time Purged (sec): 300 
Helium in Ambient Air (ppm): 0 Calculated Volume Purged (L): 2.75  
Helium in Shroud (ppm): 679000 Conformance Target (10% of He in shroud): 67900 

Helium in Purged Soil Gas (ppm): 0 Conformance: Yes  

Soil Gas Sampling 

Sample ID: SV20D Dup: N/A Sample Start Time: 12:45:00 
Canister ID: 741 Dup: N/A Fill Rate (mL/min): 12.00 
Sample Manifold ID: 46 Volume of Cannister (L): 1.40 
Start Pressure ("Hg): -30 Dup: N/A Calculated 100% Full Time: 14:41:40 
Finish Pressure (Field, "Hg): -4 Sample Finish Time: 14:45:00 
Finish Pressure (Lab, "Hg): -4 
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Before Purging After Purging After Sampling 
CH4 (%): 0.0 0.0 0.0 
CO2 (%): 0.1 5.6 5.7 
O2 (%): 21.2 15.8 16.2 

CO (ppm): 0 1 1 
H2S (ppm): 0 0 2 

Bal (%): 78.8 78.6 78.1 
PID (ppm): 0.0 1.5 2.8 

Field Observations: 

Purged by: 
Sampled by: 
Checked by: 

B.Clay 
B.Clay 
E. Walsh 

Signature: 
Signature: 
Signature: E. Walsh 

Date: 
Date: 
Date: 

4/12/2014 
4/12/2014 
5/01/2015 

CH2M HILL AUSTRALIA Pty Ltd 
Level 40, 385 Bourke Street 
Melbourne, VIC 3000 



 
 

  
 
 
 

 

  
  

 

     
  

Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 

Delineation of Soil Vapour Contamination Around SV10 

Appendix D: 
Chemical Analytical Tables 

Ref: 652556 
Privileged and Confidential 



 
 

  
 

 

 
 

 
 
 

 
 

 

 

Sample_Depth_Range 
Sampled_Date-Time 

Privileged and Confidential Ref: 652556 
Delineation of Soil Vapour Contamination Around SV10 Soil Vapour Assessment Report 

Table A. Soil Chemical Analysis Field_ID SV10D_1.1 SV10D_2.7 SV18D_0.8 SV18D_2.0 SV20D_1.5 
LocCode SV10D SV10D SV18D SV18D SV20D 

1.1 2.7 0.8 2 1.5 
02/12/2014 02/12/2014 03/12/2014 03/12/2014 02/12/2014 

Chem_Group ChemName Units EQL NEPM 2013 HSL-A for 
vapour intrusion, 
Table 1A (3), sand, 
0m - <1m 

NEPM 2013 HIL-A, 
Table 1A (1) 

NEPM 2013 ESL for 
Urban residential and 
public open space, 
Table 1B (6), 
most conservative of 
coarse / fine sand 

NEPM 2013 EIL for 
Urban residential/ 
public open space, 
Tables 1B (1)- 1B (5), 
most conservative 
value 

Inorganics Cyanide Total mg/kg 1 <1 <1 <1 <1  -
Fraction Organic Carbon (FOC) - 0.005  - - - - <0.005 
Moisture % 1 16.5 10.3 18.4 15  -

BTEX Benzene mg/kg 0.2 0.5 50 <0.2 <0.2 <0.2 <0.2  -
Ethylbenzene mg/kg 0.5 55 70 <0.5 <0.5 <0.5 <0.5  -
Toluene mg/kg 0.5 160 85 <0.5 <0.5 <0.5 <0.5  -
Xylene (o) mg/kg 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  -
Xylene Total mg/kg 0.5 40 45 <0.5 <0.5 <0.5 <0.5  -
Total BTEX mg/kg 0.2 <0.2 <0.2 <0.2 <0.2  -

MAH 1,2,4-trimethylbenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,3,5-trimethylbenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Isopropylbenzene (Cumene) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
n-butylbenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
n-propylbenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
p-isopropyltoluene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
sec-butylbenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Styrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
tert-butylbenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -

TPH C6-C9 mg/kg 10 <10 <10 <10 <10  -
C10-C14 mg/kg 50 <50 <50 <50 <50  -
C15-C28 mg/kg 100 <100 <100 <100 <100  -
C29-C36 mg/kg 100 <100 <100 <100 <100  -
+C10-C36 (Sum of total) mg/kg 50 <50 <50 <50 <50  -

TRH C6-C10 mg/kg 10 120 <10 <10 <10 <10  -
C6-C10 less BTEX (F1) mg/kg 10 45 <10 <10 <10 <10  -
C10-C16 mg/kg 50 <50 <50 <50 <50  -
C10-C16 less Naphthalene (F2) mg/kg 50 110 <50 <50 <50 <50  -
C16-C34 mg/kg 100 300 <100 <100 <100 <100  -
C34-C40 mg/kg 100 2800 <100 <100 <100 <100  -
C10-C40 (Sum of Total) mg/kg 50 <50 <50 <50 <50  -

SVOCs Carbazole mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Dibenzofuran mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
2-(acetylamino) fluorene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
3,3-Dichlorobenzidine mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
4-(dimethylamino) azobenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
4-bromophenyl phenyl ether mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
4-chlorophenyl phenyl ether mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
4-Nitroquinoline-N-oxide mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Azobenzene mg/kg 1 <1 <1 <1 <1  -
Bis(2-chloroethoxy) methane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Bis(2-chloroethyl)ether mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Hexachloropropene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Methapyrilene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
N-nitrosomorpholine mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
N-nitrosopiperidine mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
N-nitrosopyrrolidine mg/kg 1 <1 <1 <1 <1  -
Phenacetin mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -

VOCs cis-1,4-Dichloro-2-butene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Pentachloroethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
trans-1,4-Dichloro-2-butene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -

Solvents Carbon disulfide mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
2-hexanone (MBK) mg/kg 5 <5 <5 <5 <5  -
Methyl Ethyl Ketone (MEK) mg/kg 5 <5 <5 <5 <5  -
4-Methyl-2-pentanone (MIBK) mg/kg 5 <5 <5 <5 <5  -
Isophorone mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Vinyl acetate mg/kg 5 <5 <5 <5 <5  -

PAH 7,12-dimethylbenz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Acenaphthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Acenaphthylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Acetophenone mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Anthracene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Benz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Benzo(a)pyrene (BaP) mg/kg 0.5 0.7 <0.5 <0.5 <0.5 <0.5  -
Benzo(a)pyrene TEQ (half LOR) mg/kg 0.5 0.6 0.6 0.6 0.6  -
Benzo(a)pyrene TEQ (LOR) mg/kg 0.5 1.2 1.2 1.2 1.2  -
Benzo(a)pyrene TEQ (zero) mg/kg 0.5 3 <0.5 <0.5 <0.5 <0.5  -
Benzo(b+j) & Benzo(k)fluoranthene mg/kg 1 <1 <1 <1 <1  -
Benzo(g,h,i)perylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Chrysene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Dibenz(a,h)anthracene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Fluorene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Indeno(1,2,3-c,d)pyrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Naphthalene mg/kg 0.5 170 <0.5 <0.5 <0.5 <0.5  -
Pyrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
PAHs (Sum of total) mg/kg 0.5 300 <0.5 <0.5 <0.5 <0.5  -

Phenolics 2-chlorophenol mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
2-methylphenol (o-Cresol) mg/kg 0.5 400 <0.5 <0.5 <0.5 <0.5  -
Phenol mg/kg 0.5 3000 <0.5 <0.5 <0.5 <0.5  -
3-&4-methylphenol (m&p-Cresol) mg/kg 0.5 400 <0.5 <0.5 <0.5 <0.5  -
2-nitrophenol mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
2,4-dimethylphenol mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
2,4-dichlorophenol (2,4-DCP) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
2,6-dichlorophenol mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
4-chloro-3-methylphenol (p-Cresol) mg/kg 0.5 400 <0.5 <0.5 <0.5 <0.5  -
2,4,6-trichlorophenol (TCP) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
2,4,5-trichlorophenol mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Pentachlorophenol (PCP) mg/kg 1 100 <1 <1 <1 <1  -
2-chloronaphthalene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
2-methylnaphthalene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
3-methylcholanthrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -

Amino Aliphatics N-nitrosodiethylamine mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
N-nitrosodi-n-butylamine mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
N-nitrosodi-n-propylamine mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
N-Nitrosodiphenyl & Diphenylamine mg/kg 1 <1 <1 <1 <1  -
N-Nitrosomethylethylamine mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -

Amino Aromatics 1-naphthylamine mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Explosives 1,3,5-Trinitrobenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -

2,4-Dinitrotoluene mg/kg 1 <1 <1 <1 <1  -
2,6-dinitrotoluene mg/kg 1 <1 <1 <1 <1  -
Nitrobenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -

Nitroaromatics 2-Picoline mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
4-aminobiphenyl mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Pentachloronitrobenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -

1 of 2 
Checked By: EW - Jan 2015 



 
 

  
 

 

 
 

 
 
 

 
 

 

 

Sample_Depth_Range 
Sampled_Date-Time 

Privileged and Confidential Ref: 652556 
Delineation of Soil Vapour Contamination Around SV10 Soil Vapour Assessment Report 

Table A. Soil Chemical Analysis Field_ID SV10D_1.1 SV10D_2.7 SV18D_0.8 SV18D_2.0 SV20D_1.5 
LocCode SV10D SV10D SV18D SV18D SV20D 

1.1 2.7 0.8 2 1.5 
02/12/2014 02/12/2014 03/12/2014 03/12/2014 02/12/2014 

Chem_Group ChemName Units EQL NEPM 2013 HSL-A for 
vapour intrusion, 
Table 1A (3), sand, 
0m - <1m 

NEPM 2013 HIL-A, 
Table 1A (1) 

NEPM 2013 ESL for 
Urban residential and 
public open space, 
Table 1B (6), 
most conservative of 
coarse / fine sand 

NEPM 2013 EIL for 
Urban residential/ 
public open space, 
Tables 1B (1)- 1B (5), 
most conservative 
value 

Halogenated Benzenes Chlorobenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,2,3-trichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,2,4-trichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,2-dichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,3-dichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,4-dichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
2-chlorotoluene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
4-chlorotoluene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Bromobenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Hexachlorobenzene mg/kg 1 <1 <1 <1 <1  -
Pentachlorobenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -

Chlorinated Hydrocarbons 1,1,1,2-tetrachloroethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,1,1-trichloroethane (1,1,1 TCE) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,1,2,2-tetrachloroethane (TeCA) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,1,2-trichloroethane (1,1,2 TCE) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,1-dichloroethane (1,1 DCA) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,1-dichloroethene (1,1 DCE) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,1-dichloropropene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,2,3-trichloropropane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,2-dibromo-3-chloropropane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,2-dichloroethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,2-dichloroethene [cis] (cis 1,2 DCE) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,2-dichloroethene [trans] (trans 1,2 
DCE) 

mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -

1,2-dichloropropane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,3-dichloropropane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,3-dichloropropene [cis] mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
1,3-dichloropropene [trans] mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
2,2-dichloropropane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Bromodichloromethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Bromoform mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Carbon tetrachloride mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Chlorodibromomethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Chloroethane mg/kg 5 <5 <5 <5 <5  -
Chloroform mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Chloromethane mg/kg 5 <5 <5 <5 <5  -
Dibromomethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Hexachlorobutadiene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Hexachlorocyclopentadiene mg/kg 2.5 <2.5 <2.5 <2.5 <2.5  -
Hexachloroethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Tetrachloroethene (PCE) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Trichloroethene (TCE) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Vinyl chloride (VC) mg/kg 5 <5 <5 <5 <5  -

Halogenated Hydrocarbons Dichlorodifluoromethane mg/kg 5 <5 <5 <5 <5  -
1,2-dibromoethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Bromomethane mg/kg 5 <5 <5 <5 <5  -
Iodomethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Trichlorofluoromethane mg/kg 5 <5 <5 <5 <5  -

Phthalates Diethylphthalate mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Dimethyl phthalate mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Di-n-butyl phthalate mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Di-n-octyl phthalate mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Bis(2-ethylhexyl) phthalate mg/kg 5 <5 <5 <5 <5  -
Butyl benzyl phthalate mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -

Polychlorinated Biphenyls PCBs (Sum of total) mg/kg 0.1 1 <0.1 <0.1 <0.1 <0.1  -
Herbicides Pronamide mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Metals Arsenic mg/kg 5 100 100 <5 <5 <5 <5  -

Barium mg/kg 10 50 50 50 40  -
Beryllium mg/kg 1 60 1 <1 1 <1  -
Boron mg/kg 50 4500 60 <50 100 <50  -
Cadmium mg/kg 1 20 <1 <1 <1 <1  -
Chromium (III+VI) mg/kg 2 100 190 40 27 53 28  -
Cobalt mg/kg 2 100 10 9 12 16  -
Copper mg/kg 5 6000 60 22 15 25 16  -
Lead mg/kg 5 300 1100 11 8 14 12  -
Manganese mg/kg 5 3800 304 309 301 486  -
Mercury mg/kg 0.1 40 <0.1 <0.1 <0.1 <0.1  -
Nickel mg/kg 2 400 30 17 15 22 19  -
Selenium mg/kg 5 200 <5 <5 <5 <5  -
Vanadium mg/kg 5 48 33 65 39  -
Zinc mg/kg 5 7400 70 30 23 44 24  -

Organochlorine Pesticides a-BHC mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
b-BHC mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
d-BHC mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Aldrin mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Aldrin + Dieldrin mg/kg 6 <1 <1 <1 <1  -
g-BHC (Lindane) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Dieldrin mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
4,4-DDE mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
DDD mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
DDT mg/kg 1 180 <1 <1 <1 <1  -
DDT+DDE+DDD mg/kg 240 <2 <2 <2 <2  -
Endosulfan I mg/kg 0.5 270 <0.5 <0.5 <0.5 <0.5  -
Endosulfan II mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Endosulfan sulphate mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Endrin mg/kg 0.5 10 <0.5 <0.5 <0.5 <0.5  -
Heptachlor mg/kg 0.5 6 <0.5 <0.5 <0.5 <0.5  -
Heptachlor epoxide mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -

Organophosphorous 
Pesticides 

Chlorfenvinphos mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Chlorpyrifos mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Chlorpyrifos-methyl mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Diazinon mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Dichlorvos mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Dimethoate mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Ethion mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Fenthion mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Malathion mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Prothiofos mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -

Anilines 2-nitroaniline mg/kg 1 <1 <1 <1 <1  -
3-nitroaniline mg/kg 1 <1 <1 <1 <1  -
4-chloroaniline mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
4-nitroaniline mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
2-methyl-5-nitroaniline mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Aniline mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -

Pesticides Chlorobenzilate mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
Pirimphos-ethyl mg/kg 0.5 <0.5 <0.5 <0.5 <0.5  -
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Privileged and Confidential Ref: 652556 
Delineation of Soil Vapour Contamination Around SV10 Soil Vapour Assessment Report 

Table B. Soil Vapour Chemical Analysis Field ID SV09 SV10 DUP01_141204 SV10D SV12 SV16 SV18S SV18D SV19S SV19D SV20S SV20D 
Location Code SV09 SV10 SV10 SV10D SV12 SV16 SV18S SV18D SV19S SV19D SV20S SV20D 
Sampled Date 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 

Chem Group Chem Code ChemName Units EQL NEPM 2013 
Interim Soil 
Vapour HIL-A, 
Table 1A (2) 

NEPM 2013 Soil 
Vapour HSL A/B for 
Vapour Intrusion, 
Table 1A(5), sand, 
0m - <1 m 

NEPM 2013 Soil 
Vapour HSL A/B for 
Vapour Intrusion, 
Table 1A(5), sand, 
1m - <2m 

NEPM 2013 Soil 
Vapour HSL A/B for 
Vapour Intrusion, 
Table 1A(5), sand, 
2m - <4m 

Pressure -  As received (calculated) psi -4 -7 -7 -5 -3 -5 -3 -1 -5 -6 -3 -4 
Pressure -  As received kPa 0.1 86.7 78.8 79.1 83.9 91 84.8 92.1 96.8 84.8 80.6 90.3 89.2 
Pressure - Laboratory Atmosphere kPa 0.1 101 101 101 101 101 101 101 101 101 101 101 101 

BTEX 71-43-2 Benzene µg/m3 96 1,000 3,000 6,000 <96 <96 <96 <96 <96 <96 <96 <96 <96 <96 <96 <96 
100-41-4 Ethylbenzene µg/m3 220 330,000 1,100,000 2,200,000 <220 <220 <220 <220 <220 <220 <220 <220 <220 <220 <220 <220 
108-88-3 Toluene µg/m3 190 1,300,000 3,800,000 7,300,000 <190 <190 <190 <190 <190 <190 <190 <190 <190 <190 <190 <190 
95-47-6 Xylene (o) µg/m3 220 <220 <220 <220 <220 <220 <220 <220 <220 <220 <220 <220 <220 
108-38-3 / 106-42-3 Xylene (m & p) µg/m3 430 <430 <430 <430 <430 <430 <430 <430 <430 <430 <430 <430 <430 
1330-20-7 Xylene Total µg/m3 650 220,000 750,000 1,500,000 <650 <650 <650 <650 <650 <650 <650 <650 <650 <650 <650 <650 

MAH 95-63-6 1,2,4-trimethylbenzene µg/m3 240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 
108-67-8 1,3,5-trimethylbenzene µg/m3 240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 
622-96-8 1-methyl-4 ethyl benzene µg/m3 240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 
98-82-8 Isopropylbenzene (Cumene) µg/m3 240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 
104-51-8 n-butylbenzene µg/m3 270 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 
103-65-1 n-propylbenzene µg/m3 240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 <240 
135-98-8 sec-butylbenzene µg/m3 270 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 
100-42-5 Styrene µg/m3 210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 
98-06-6 tert-butylbenzene µg/m3 270 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 

VOCs 108-20-3 Diisopropyl ether µg/m3 210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 
637-92-3 Ethyl tert-Butyl Ether (ETBE) µg/m3 210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 
106-99-0 1,3-Butadiene µg/m3 110 <110 <110 <110 <110 <110 <110 <110 <110 <110 <110 <110 <110 
126-99-8 2-Chloro-1,3-butadiene µg/m3 180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 
527-84-4 2-isopropyltoluene µg/m3 270 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 
107-02-8 Acrolein µg/m3 110 <110 <110 <110 <110 <110 <110 <110 <110 <110 <110 <110 <110 
#N/A 2-Propanol (iso-propanol) µg/m3 120 <120 <120 <120 <120 <120 <120 <120 <120 <120 <120 <120 <120 
80-62-6 Methyl Methacrylate µg/m3 210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 
115-07-1 Propene µg/m3 90 <90 <90 130 <90 <90 <90 <90 <90 <90 <90 <90 <90 
994-05-8 tert-Amyl Methyl Ether (TAME) µg/m3 210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 <210 
75-65-0 tert-Butyl alcohol µg/m3 150 <150 <150 <150 <150 <150 <150 <150 <150 <150 <150 <150 <150 
593-60-2 Vinyl bromide (bromoethene) µg/m3 220 <220 <220 <220 <220 <220 <220 <220 <220 <220 <220 <220 <220 

Solvents 75-15-0 Carbon disulfide µg/m3 160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 
110-82-7 Cyclohexane µg/m3 170 <170 <170 <170 <170 <170 <170 <170 <170 <170 <170 <170 <170 
64-17-5 Ethanol µg/m3 90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 
141-78-6 Ethyl acetate µg/m3 180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 
123-91-1 1,4-Dioxane µg/m3 180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 
591-78-6 2-hexanone (MBK) µg/m3 200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 
#N/A 2-butanone (Methyl Ethyl Ketone, MEK) µg/m3 150 <150 <150 <150 <150 <150 <150 <150 <150 <150 <150 <150 <150 
108-10-1 4-Methyl-2-pentanone (MIBK) µg/m3 200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 
67-64-1 Acetone µg/m3 120 <120 <120 <120 <120 <120 <120 <120 <120 <120 <120 <120 <120 
75-05-8 Acetonitrile µg/m3 80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 
107-13-1 Acrylonitrile µg/m3 110 <110 <110 <110 <110 <110 <110 <110 <110 <110 <110 <110 <110 
107-05-1 Allyl chloride µg/m3 160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 
142-82-5 Heptane µg/m3 200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 
110-54-3 Hexane µg/m3 180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 
1634-04-4 MTBE µg/m3 180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 
109-99-9 Tetrahydrofuran µg/m3 150 <150 <150 <150 <150 <150 <150 <150 <150 <150 <150 <150 <150 
108-05-4 Vinyl acetate µg/m3 180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 <180 

PAH 91-20-3 Naphthalene µg/m3 98.8 800 3,000 6,000 492 205 144 <98.8 465 <98.8 <98.8 <98.8 <98.8 <98.8 <98.8 <98.8 
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Privileged and Confidential Ref: 652556 
Delineation of Soil Vapour Contamination Around SV10 Soil Vapour Assessment Report 

Table B. Soil Vapour Chemical Analysis Field ID SV09 SV10 DUP01_141204 SV10D SV12 SV16 SV18S SV18D SV19S SV19D SV20S SV20D 
Location Code SV09 SV10 SV10 SV10D SV12 SV16 SV18S SV18D SV19S SV19D SV20S SV20D 
Sampled Date 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 04/12/2014 

Chem Group Chem Code ChemName Units EQL NEPM 2013 
Interim Soil 
Vapour HIL-A, 
Table 1A (2) 

NEPM 2013 Soil 
Vapour HSL A/B for 
Vapour Intrusion, 
Table 1A(5), sand, 
0m - <1 m 

NEPM 2013 Soil 
Vapour HSL A/B for 
Vapour Intrusion, 
Table 1A(5), sand, 
1m - <2m 

NEPM 2013 Soil 
Vapour HSL A/B for 
Vapour Intrusion, 
Table 1A(5), sand, 
2m - <4m 

Chlorinated 
Hydrocarbons 

630-20-6 1,1,1,2-tetrachloroethane (1,1,1,2-TCA) µg/m3 340 <340 <340 <340 <340 <340 <340 <340 <340 <340 <340 <340 <340 
71-55-6 1,1,1-trichloroethane (1,1,1 TCA) µg/m3 270 60,000 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 <270 
79-34-5 1,1,2,2-tetrachloroethane (TeCA) µg/m3 340 <340 <340 <340 <340 <340 <340 <340 <340 <340 <340 <340 <340 
79-00-5 1,1,2-trichloroethane (1,1,2 TCA) µg/m3 120 <120 <120 <120 <120 <120 <120 <120 <120 <120 <120 <120 <120 
75-34-3 1,1-dichloroethane (1,1 DCA) µg/m3 200 <200 288 260 <200 <200 <200 <200 <200 <200 <200 <200 <200 
75-35-4 1,1-dichloroethene (1,1 DCE) µg/m3 200 <200 306 254 276 <200 <200 <200 <200 <200 <200 <200 <200 
#N/A 1,2-dichloroethane (1,2-DCA) µg/m3 80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 
156-59-2 1,2-dichloroethene [cis] (cis 1,2 DCE) µg/m3 20 80 316 464 412 71.3 <20 <20 <20 <20 <20 <20 <20 <20 
156-60-5 1,2-dichloroethene [trans] (trans 1,2 DCE) µg/m3 200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 
78-87-5 1,2-dichloropropane µg/m3 230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 
10061-01-5 1,3-dichloropropene [cis] µg/m3 230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 
10061-02-6 1,3-dichloropropene [trans] µg/m3 230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 
100-44-7 Benzyl chloride µg/m3 260 <260 <260 <260 <260 <260 <260 <260 <260 <260 <260 <260 <260 
75-27-4 Bromodichloromethane µg/m3 340 <340 <340 <340 <340 <340 <340 <340 <340 <340 <340 <340 <340 
75-25-2 Bromoform µg/m3 520 <520 <520 <520 <520 <520 <520 <520 <520 <520 <520 <520 <520 
56-23-5 Carbon tetrachloride µg/m3 310 <310 <310 <310 <310 <310 <310 <310 <310 <310 <310 <310 <310 
124-48-1 Chlorodibromomethane µg/m3 430 <430 <430 <430 <430 <430 <430 <430 <430 <430 <430 <430 <430 
75-00-3 Chloroethane µg/m3 130 <130 <130 <130 <130 <130 <130 <130 <130 <130 <130 <130 <130 
67-66-3 Chloroform µg/m3 80 <80 94.2 90.3 <80 <80 <80 <80 <80 <80 <80 <80 <80 
74-87-3 Chloromethane µg/m3 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 
75-09-2 Dichloromethane µg/m3 170 <170 <170 <170 <170 <170 <170 <170 <170 <170 <170 <170 <170 
87-68-3 Hexachlorobutadiene µg/m3 530 <530 <530 <530 <530 <530 <530 <530 <530 <530 <530 <530 <530 
127-18-4 Tetrachloroethene (PCE) µg/m3 340 2,000 902 813 773 <340 <340 <340 <340 1,570 <340 <340 <340 <340 
79-01-6 Trichloroethene (TCE) µg/m3 5.4 20 650 9,400 8,970 1,280 <5.4 <5.4 223 2,690 <5.4 <5.4 <5.4 <5.4 
75-01-4 Vinyl chloride (VC) µg/m3 5.2 30 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 
76-13-1 Freon 113 µg/m3 380 <380 <380 <380 <380 <380 <380 <380 <380 <380 <380 <380 <380 
76-14-2 Freon 114 µg/m3 350 <350 <350 <350 <350 <350 <350 <350 <350 <350 <350 <350 <350 

Halogenated 
Benzenes 

108-90-7 Chlorobenzene µg/m3 230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 
120-82-1 1,2,4-trichlorobenzene µg/m3 370 <370 <370 <370 <370 <370 <370 <370 <370 <370 <370 <370 <370 
95-50-1 1,2-dichlorobenzene µg/m3 300 <300 <300 <300 <300 <300 <300 <300 <300 <300 <300 <300 <300 
541-73-1 1,3-dichlorobenzene µg/m3 300 <300 <300 <300 <300 <300 <300 <300 <300 <300 <300 <300 <300 
106-46-7 1,4-dichlorobenzene µg/m3 300 <300 <300 <300 <300 <300 <300 <300 <300 <300 <300 <300 <300 
95-49-8 2-chlorotoluene µg/m3 260 <260 <260 <260 <260 <260 <260 <260 <260 <260 <260 <260 <260 

Halogenated 
Hydrocarbons 

#N/A Dichlorodifluoromethane (Freon 12) µg/m3 250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 
106-93-4 1,2-dibromoethane µg/m3 380 <380 <380 <380 <380 <380 <380 <380 <380 <380 <380 <380 <380 
74-83-9 Bromomethane µg/m3 190 <190 <190 <190 <190 <190 <190 <190 <190 <190 <190 <190 <190 
#N/A Trichlorofluoromethane (Freon 11) µg/m3 280 <280 <280 <280 <280 <280 <280 <280 <280 <280 <280 <280 <280 

Organic 74-85-1 Ethene µg/m3 110,000 <110,000 <110,000 <110,000 <110,000 <110,000 <110,000 <110,000 <110,000 <110,000 <110,000 <110,000 <110,000 
Other 124-38-9 Carbon Dioxide g/m3 0.09 66.2 37.6 37.5 33.4 94.8 74.7 89.6 277 48.7 81.3 68 109 

630-08-0 Carbon Monoxide g/m3 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
7440-59-7 Helium g/m3 0.008 <0.008 4.54 4.53 <0.008 0.02 <0.008 <0.008 <0.008 <0.008 <0.008 0.022 <0.008 
1333-74-0 Hydrogen g/m3 0.004 <0.004 <0.004 <0.004 0.014 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 
592-27-8 Isooctane µg/m3 230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 <230 
7782-44-7 Oxygen g/m3 1.31 235 250 253 242 233 232 209 120 248 228 236 209 
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Norton Rose Fulbright Australia 
Soil Vapour Assessment Report 

Delineation of Soil Vapour Contamination Around SV10 

Appendix E: 
Chain of Custody and Certificates of Analysis 

Ref: 652556 
Privileged and Confidential 



No~ re.ce J..;a:R 

CHAIN OF CUSTODY • Privileged and Confidential 

CLIENT: CH2M Hill TURNAROUND REQUIREMENTS: D Standard TAT (list due date): Standard TAT 

OFFICE: (Standard TAT may be bngerior some tests e.g .. 
Uftm Trace 0 anics D Non Standard or urgent TAT (Ust due date): 
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Walsh, Emma/SYD

From: Walsh, Emma/SYD
Sent: Friday, December 05, 2014 11:32 AM
To: 'Graeme.Jablonskas@alsglobal.com'
Cc: Clay, Brad/HML; Carol Walsh
Subject: Privileged and Confidential RE: WO Issues - EM1412904 - CH2M Hill (Norton Rose 

Fulbright Australia)
Attachments: img-Z05084603-0001.pdf

Hi Graeme, 
 
Thank you for your email. 
 
In regards to TB01_141203, it is likely that this sample was mixed up with TSS024, so please ignore this sample. 
 
Please analyse sample #9 TSS024 and #10 TSS024 (control) for BTEX. 
 
Please analyse sample #8 RB01_141203 for VCH. 
 
Thank you. 
 
Kind regards, 
 
Emma  
 
Important notice – The information contained in this email is confidential. If you are not the intended recipient, you must not disclose or use the 
information in this email in any way. If you received it in error, please tell us immediately by return email and delete the document. We do not 
guarantee the integrity of any emails or attached files and are not responsible for any changes made to them by any other person 
 

From: Graeme Jablonskas [mailto:Graeme.Jablonskas@alsglobal.com]  
Sent: Friday, December 05, 2014 10:23 AM 
To: Walsh, Emma/SYD 
Cc: Carol Walsh 
Subject: FW: WO Issues ‐ EM1412904 ‐ CH2M Hill (Norton Rose Fulbright Australia) 
 
Hi Emma 
 
A couple of small things. Let me know if changes are required. 
 
Missing samples: 

‐ TB01_141203 
 
Extra samples: Currently placed on hold 

‐ #9           TSS024                  27/11/14              (Trip spike jar) 
 
Samples not marked for analysis or hold: Currently placed on hold 

ALS ID 
‐ #8           RB01_141203 

 
 
 
Regards, 
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Graeme  Jablonskas 

Senior Project Manager 
ALS | Environmental Division 

2-4 Westall Road  
Springvale VIC 3171 Australia 

T   +61 3 8549 9600 
D   +61 3 8549 9609 
F  +61 3 8549 9626 
 
www.alsglobal.com 

We are keen for your feedback! Please click here for your 1 question survey 

EnviroMailTM 78 - Friable Asbestos in Soils under 2013 NEPM 

EnviroMailTM 84 - Diesel Particulate Matter (DPM) 
EnviroMailTM 00 – Summary of all EnviroMailsTM by Category 

 Subscribe to EnviroMailTM   Follow us on LinkedIn 

 

From: Samples Melbourne  
Sent: Friday, 5 December 2014 9:52 AM 
To: Melbourne Enviro Services 
Cc: Melbourne Login‐Committal 
Subject: WO Issues ‐ EM1412904 ‐ CH2M Hill (Norton Rose Fulbright Australia) 
 
Good morning, 
 
Missing samples: 

‐ TB01_141203 
 
Extra samples: 

‐ #9           TSS024                  27/11/14              (Trip spike jar) 
 
Samples not marked for analysis or hold: 

ALS ID 
‐ #8           RB01_141203 

 
Regards, 
 
Scott Huett 

Sample Receipt Officer - Melbourne 
ALS | Environmental Division 

2-4 Westall Road  
Springvale VIC 3171 Australia 

T   +61 3 8549 9617 
F   +61 3 8549 9601 
 
www.alsglobal.com 

We are keen for your feedback! Please click here for your 1 question survey 

EnviroMailTM 81 - TRH Silica and Reducing Potential False Positives on TPH 

EnviroMailTM 00 – Summary of all EnviroMailsTM by Category 

 Subscribe to EnviroMailTM   Follow us on LinkedIn 

 
 
 



3

 
***************************************************************************** 
The information contained in this email is confidential. If the reader is not the intended recipient then you 
must notify the sender immediately by return email and then delete all copies of this email. You must not 
copy, distribute, print or otherwise use the information. Email may be stored by the Company to support 
operational activities. All information will be held in accordance with the Company's Privacy Policy which 
can be found on the Company's website - www.alsglobal.com.  
***************************************************************************** 
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CERTIFICATE OF ANALYSIS
Work Order : EM1412904 Page : 1 of 22

:Amendment 1
:: LaboratoryClient Environmental Division MelbourneCH2M HILL PTY LTD

: :ContactContact MS EMMA WALSH Carol Walsh

:: AddressAddress PO BOX 5392

LEVEL 7, 9 HELP STREET

CHATSWOOD NSW,  AUSTRALIA 2067

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail emma.walsh@ch2m.com.au carol.walsh@alsglobal.com

:: TelephoneTelephone +61 02 9950 0200 +61-3-8549 9608

:: FacsimileFacsimile +61 02 9950 0600 +61-3-8549 9601

:Project Norton Rose Fulbright Australia QC Level : NEPM 2013  Schedule B(3) and ALS QCS3 requirement

:Order number 652556

:C-O-C number Privileged and Confidential Date Samples Received : 04-DEC-2014

Sampler : BC Issue Date : 29-DEC-2014

Site : ----

10:No. of samples received

Quote number : ME/639/14 9:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

NATA Accredited Laboratory 825

 

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Melbourne InorganicsSenior Inorganic Chemist

Nancy Wang Melbourne OrganicsSenior Semivolatile Instrument Chemist

Environmental Division Melbourne ABN 84 009 936 029 Part of the ALS Group    An ALS Limited Company

Address 4 Westall Rd Springvale VIC Australia 3171 | PHONE  +61-3-8549 9600 | Facsimile   +61-3-8549 9601
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Work Order :

:Client

EM1412904 Amendment 1

CH2M HILL PTY LTD

Norton Rose Fulbright Australia:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

22/12/14: This report has been amended and re-released to allow the removal of methylene Chloride from sample #8.l

All results are privileged and confidential.l

Benzo(a)pyrene Toxicity Equivalent Quotient (TEQ) is the sum total of the concentration of the eight carcinogenic PAHs multiplied by their Toxicity Equivalence Factor (TEF) relative to 

Benzo(a)pyrene.  TEF values are provided in brackets as follows:  Benz(a)anthracene (0.1), Chrysene (0.01), Benzo(b+j) & Benzo(k)fluoranthene (0.1), Benzo(a)pyrene (1.0), 

Indeno(1.2.3.cd)pyrene (0.1), Dibenz(a.h)anthracene (1.0), Benzo(g.h.i)perylene (0.01).  Less than LOR results for 'TEQ Zero' are treated as zero, for 'TEQ 1/2LOR' are treated as half the 

reported LOR, and for 'TEQ LOR' are treated as being equal to the reported LOR.  Note: TEQ 1/2LOR and TEQ LOR will calculate as 0.6mg/Kg and 1.2mg/Kg respectively for samples with 

non-detects for all of the eight TEQ PAHs.

l

EP075: 'Sum of PAH' is the sum of the USEPA 16 priority PAHsl

EP080: The TRIP SPIKE and TRIP SPIKE CONTROL have been analysed for volatile TPH and BTEX only.  The TRIP SPIKE and TRIP SPIKE CONTROL were prepared in the lab using reagent grade 

sand spiked with petrol. The TRIP SPIKE was dispatched from the lab and the TRIP SPIKE CONTROL retained.  The spike samples were extracted and analysed concurrently with samples 

reported in this batch.

l
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Work Order :

:Client

EM1412904 Amendment 1

CH2M HILL PTY LTD

Norton Rose Fulbright Australia:Project

Analytical Results

------------TSS024 Control

27/11/14

TSS024

27/11/14

Client sample IDSub-Matrix: SAND (Matrix: SOIL)

------------27-NOV-2014 15:0027-NOV-2014 15:00Client sampling date / time

------------EM1412904-010EM1412904-009UnitLORCAS NumberCompound

EA055: Moisture Content

Moisture Content (dried @ 103°C) 10.613.4 ---- ---- ----%1.0----

EP080/071: Total Petroleum Hydrocarbons

C6 - C9 Fraction 2937 ---- ---- ----mg/kg10----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

C6 - C10 Fraction 2837 ---- ---- ----mg/kg10C6_C10

^ C6 - C10 Fraction  minus BTEX 

(F1)

1318 ---- ---- ----mg/kg10C6_C10-BTEX

EP080: BTEXN

Benzene 0.40.6 ---- ---- ----mg/kg0.271-43-2

Toluene 8.310.4 ---- ---- ----mg/kg0.5108-88-3

Ethylbenzene 0.81.0 ---- ---- ----mg/kg0.5100-41-4

meta- & para-Xylene 3.85.1 ---- ---- ----mg/kg0.5108-38-3 106-42-3

ortho-Xylene 1.31.7 ---- ---- ----mg/kg0.595-47-6

^ Sum of BTEX 14.618.8 ---- ---- ----mg/kg0.2----

^ Total Xylenes 5.16.8 ---- ---- ----mg/kg0.51330-20-7

Naphthalene <1<1 ---- ---- ----mg/kg191-20-3

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 89.886.3 ---- ---- ----%0.117060-07-0

Toluene-D8 79.177.1 ---- ---- ----%0.12037-26-5

4-Bromofluorobenzene 79.077.6 ---- ---- ----%0.1460-00-4
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Work Order :

:Client

EM1412904 Amendment 1

CH2M HILL PTY LTD

Norton Rose Fulbright Australia:Project

Analytical Results

SV18D_2.0SV18D_0.8SV10D_2.7SV10D_1.1SV20D_1.5Client sample IDSub-Matrix: SOIL (Matrix: SOIL)

03-DEC-2014 15:0003-DEC-2014 15:0002-DEC-2014 15:0002-DEC-2014 15:0002-DEC-2014 15:00Client sampling date / time

EM1412904-005EM1412904-004EM1412904-003EM1412904-002EM1412904-001UnitLORCAS NumberCompound

EA055: Moisture Content

Moisture Content (dried @ 103°C) 16.5---- 10.3 18.4 15.0%1.0----

EG005T: Total Metals by ICP-AES

Arsenic <5---- <5 <5 <5mg/kg57440-38-2

Barium 50---- 50 50 40mg/kg107440-39-3

Beryllium 1---- <1 1 <1mg/kg17440-41-7

Boron 60---- <50 100 <50mg/kg507440-42-8

Cadmium <1---- <1 <1 <1mg/kg17440-43-9

Chromium 40---- 27 53 28mg/kg27440-47-3

Cobalt 10---- 9 12 16mg/kg27440-48-4

Copper 22---- 15 25 16mg/kg57440-50-8

Lead 11---- 8 14 12mg/kg57439-92-1

Manganese 304---- 309 301 486mg/kg57439-96-5

Nickel 17---- 15 22 19mg/kg27440-02-0

Selenium <5---- <5 <5 <5mg/kg57782-49-2

Vanadium 48---- 33 65 39mg/kg57440-62-2

Zinc 30---- 23 44 24mg/kg57440-66-6

EG035T:  Total Recoverable Mercury by FIMS

Mercury <0.1---- <0.1 <0.1 <0.1mg/kg0.17439-97-6

EK026SF:  Total CN by Segmented Flow Analyser

Total Cyanide <1---- <1 <1 <1mg/kg157-12-5

EP004: Organic Matter

Fraction Organic Carbon (FOC) ----<0.005 ---- ---- -----0.005----

EP066: Polychlorinated Biphenyls (PCB)

Total Polychlorinated biphenyls <0.1---- <0.1 <0.1 <0.1mg/kg0.1----

EP074A: Monocyclic Aromatic Hydrocarbons

Styrene <0.5---- <0.5 <0.5 <0.5mg/kg0.5100-42-5

Isopropylbenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.598-82-8

n-Propylbenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.5103-65-1

1.3.5-Trimethylbenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.5108-67-8

sec-Butylbenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.5135-98-8

1.2.4-Trimethylbenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.595-63-6

tert-Butylbenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.598-06-6

p-Isopropyltoluene <0.5---- <0.5 <0.5 <0.5mg/kg0.599-87-6
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Work Order :

:Client

EM1412904 Amendment 1

CH2M HILL PTY LTD

Norton Rose Fulbright Australia:Project

Analytical Results

SV18D_2.0SV18D_0.8SV10D_2.7SV10D_1.1SV20D_1.5Client sample IDSub-Matrix: SOIL (Matrix: SOIL)

03-DEC-2014 15:0003-DEC-2014 15:0002-DEC-2014 15:0002-DEC-2014 15:0002-DEC-2014 15:00Client sampling date / time

EM1412904-005EM1412904-004EM1412904-003EM1412904-002EM1412904-001UnitLORCAS NumberCompound

EP074A: Monocyclic Aromatic Hydrocarbons - Continued

n-Butylbenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.5104-51-8

EP074B: Oxygenated Compounds

Vinyl Acetate <5---- <5 <5 <5mg/kg5108-05-4

2-Butanone (MEK) <5---- <5 <5 <5mg/kg578-93-3

4-Methyl-2-pentanone (MIBK) <5---- <5 <5 <5mg/kg5108-10-1

2-Hexanone (MBK) <5---- <5 <5 <5mg/kg5591-78-6

EP074C: Sulfonated Compounds

Carbon disulfide <0.5---- <0.5 <0.5 <0.5mg/kg0.575-15-0

EP074D: Fumigants

2.2-Dichloropropane <0.5---- <0.5 <0.5 <0.5mg/kg0.5594-20-7

1.2-Dichloropropane <0.5---- <0.5 <0.5 <0.5mg/kg0.578-87-5

cis-1.3-Dichloropropylene <0.5---- <0.5 <0.5 <0.5mg/kg0.510061-01-5

trans-1.3-Dichloropropylene <0.5---- <0.5 <0.5 <0.5mg/kg0.510061-02-6

1.2-Dibromoethane (EDB) <0.5---- <0.5 <0.5 <0.5mg/kg0.5106-93-4

EP074E: Halogenated Aliphatic Compounds

Dichlorodifluoromethane <5---- <5 <5 <5mg/kg575-71-8

Chloromethane <5---- <5 <5 <5mg/kg574-87-3

Vinyl chloride <5---- <5 <5 <5mg/kg575-01-4

Bromomethane <5---- <5 <5 <5mg/kg574-83-9

Chloroethane <5---- <5 <5 <5mg/kg575-00-3

Trichlorofluoromethane <5---- <5 <5 <5mg/kg575-69-4

1.1-Dichloroethene <0.5---- <0.5 <0.5 <0.5mg/kg0.575-35-4

Iodomethane <0.5---- <0.5 <0.5 <0.5mg/kg0.574-88-4

trans-1.2-Dichloroethene <0.5---- <0.5 <0.5 <0.5mg/kg0.5156-60-5

1.1-Dichloroethane <0.5---- <0.5 <0.5 <0.5mg/kg0.575-34-3

cis-1.2-Dichloroethene <0.5---- <0.5 <0.5 <0.5mg/kg0.5156-59-2

1.1.1-Trichloroethane <0.5---- <0.5 <0.5 <0.5mg/kg0.571-55-6

1.1-Dichloropropylene <0.5---- <0.5 <0.5 <0.5mg/kg0.5563-58-6

Carbon Tetrachloride <0.5---- <0.5 <0.5 <0.5mg/kg0.556-23-5

1.2-Dichloroethane <0.5---- <0.5 <0.5 <0.5mg/kg0.5107-06-2

Trichloroethene <0.5---- <0.5 <0.5 <0.5mg/kg0.579-01-6

Dibromomethane <0.5---- <0.5 <0.5 <0.5mg/kg0.574-95-3

1.1.2-Trichloroethane <0.5---- <0.5 <0.5 <0.5mg/kg0.579-00-5
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Analytical Results

SV18D_2.0SV18D_0.8SV10D_2.7SV10D_1.1SV20D_1.5Client sample IDSub-Matrix: SOIL (Matrix: SOIL)

03-DEC-2014 15:0003-DEC-2014 15:0002-DEC-2014 15:0002-DEC-2014 15:0002-DEC-2014 15:00Client sampling date / time

EM1412904-005EM1412904-004EM1412904-003EM1412904-002EM1412904-001UnitLORCAS NumberCompound

EP074E: Halogenated Aliphatic Compounds - Continued

1.3-Dichloropropane <0.5---- <0.5 <0.5 <0.5mg/kg0.5142-28-9

Tetrachloroethene <0.5---- <0.5 <0.5 <0.5mg/kg0.5127-18-4

1.1.1.2-Tetrachloroethane <0.5---- <0.5 <0.5 <0.5mg/kg0.5630-20-6

trans-1.4-Dichloro-2-butene <0.5---- <0.5 <0.5 <0.5mg/kg0.5110-57-6

cis-1.4-Dichloro-2-butene <0.5---- <0.5 <0.5 <0.5mg/kg0.51476-11-5

1.1.2.2-Tetrachloroethane <0.5---- <0.5 <0.5 <0.5mg/kg0.579-34-5

1.2.3-Trichloropropane <0.5---- <0.5 <0.5 <0.5mg/kg0.596-18-4

Pentachloroethane <0.5---- <0.5 <0.5 <0.5mg/kg0.576-01-7

1.2-Dibromo-3-chloropropane <0.5---- <0.5 <0.5 <0.5mg/kg0.596-12-8

EP074F: Halogenated Aromatic Compounds

Chlorobenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.5108-90-7

Bromobenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.5108-86-1

2-Chlorotoluene <0.5---- <0.5 <0.5 <0.5mg/kg0.595-49-8

4-Chlorotoluene <0.5---- <0.5 <0.5 <0.5mg/kg0.5106-43-4

1.2.3-Trichlorobenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.587-61-6

EP074G: Trihalomethanes

Chloroform <0.5---- <0.5 <0.5 <0.5mg/kg0.567-66-3

Bromodichloromethane <0.5---- <0.5 <0.5 <0.5mg/kg0.575-27-4

Dibromochloromethane <0.5---- <0.5 <0.5 <0.5mg/kg0.5124-48-1

Bromoform <0.5---- <0.5 <0.5 <0.5mg/kg0.575-25-2

EP075A: Phenolic Compounds

Phenol <0.5---- <0.5 <0.5 <0.5mg/kg0.5108-95-2

2-Chlorophenol <0.5---- <0.5 <0.5 <0.5mg/kg0.595-57-8

2-Methylphenol <0.5---- <0.5 <0.5 <0.5mg/kg0.595-48-7

3- & 4-Methylphenol <0.5---- <0.5 <0.5 <0.5mg/kg0.51319-77-3

2-Nitrophenol <0.5---- <0.5 <0.5 <0.5mg/kg0.588-75-5

2.4-Dimethylphenol <0.5---- <0.5 <0.5 <0.5mg/kg0.5105-67-9

2.4-Dichlorophenol <0.5---- <0.5 <0.5 <0.5mg/kg0.5120-83-2

2.6-Dichlorophenol <0.5---- <0.5 <0.5 <0.5mg/kg0.587-65-0

4-Chloro-3-methylphenol <0.5---- <0.5 <0.5 <0.5mg/kg0.559-50-7

2.4.6-Trichlorophenol <0.5---- <0.5 <0.5 <0.5mg/kg0.588-06-2

2.4.5-Trichlorophenol <0.5---- <0.5 <0.5 <0.5mg/kg0.595-95-4

Pentachlorophenol <1---- <1 <1 <1mg/kg187-86-5
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Analytical Results

SV18D_2.0SV18D_0.8SV10D_2.7SV10D_1.1SV20D_1.5Client sample IDSub-Matrix: SOIL (Matrix: SOIL)

03-DEC-2014 15:0003-DEC-2014 15:0002-DEC-2014 15:0002-DEC-2014 15:0002-DEC-2014 15:00Client sampling date / time

EM1412904-005EM1412904-004EM1412904-003EM1412904-002EM1412904-001UnitLORCAS NumberCompound

EP075B: Polynuclear Aromatic Hydrocarbons

Naphthalene <0.5---- <0.5 <0.5 <0.5mg/kg0.591-20-3

2-Methylnaphthalene <0.5---- <0.5 <0.5 <0.5mg/kg0.591-57-6

2-Chloronaphthalene <0.5---- <0.5 <0.5 <0.5mg/kg0.591-58-7

Acenaphthylene <0.5---- <0.5 <0.5 <0.5mg/kg0.5208-96-8

Acenaphthene <0.5---- <0.5 <0.5 <0.5mg/kg0.583-32-9

Fluorene <0.5---- <0.5 <0.5 <0.5mg/kg0.586-73-7

Phenanthrene <0.5---- <0.5 <0.5 <0.5mg/kg0.585-01-8

Anthracene <0.5---- <0.5 <0.5 <0.5mg/kg0.5120-12-7

Fluoranthene <0.5---- <0.5 <0.5 <0.5mg/kg0.5206-44-0

Pyrene <0.5---- <0.5 <0.5 <0.5mg/kg0.5129-00-0

N-2-Fluorenyl Acetamide <0.5---- <0.5 <0.5 <0.5mg/kg0.553-96-3

Benz(a)anthracene <0.5---- <0.5 <0.5 <0.5mg/kg0.556-55-3

Chrysene <0.5---- <0.5 <0.5 <0.5mg/kg0.5218-01-9

Benzo(b+j) & 

Benzo(k)fluoranthene

<1---- <1 <1 <1mg/kg1205-99-2 207-08-9

7.12-Dimethylbenz(a)anthracene <0.5---- <0.5 <0.5 <0.5mg/kg0.557-97-6

Benzo(a)pyrene <0.5---- <0.5 <0.5 <0.5mg/kg0.550-32-8

3-Methylcholanthrene <0.5---- <0.5 <0.5 <0.5mg/kg0.556-49-5

Indeno(1.2.3.cd)pyrene <0.5---- <0.5 <0.5 <0.5mg/kg0.5193-39-5

Dibenz(a.h)anthracene <0.5---- <0.5 <0.5 <0.5mg/kg0.553-70-3

Benzo(g.h.i)perylene <0.5---- <0.5 <0.5 <0.5mg/kg0.5191-24-2

^ Sum of PAHs <0.5---- <0.5 <0.5 <0.5mg/kg0.5----

^ Benzo(a)pyrene TEQ (zero) <0.5---- <0.5 <0.5 <0.5mg/kg0.5----

^ Benzo(a)pyrene TEQ (half LOR) 0.6---- 0.6 0.6 0.6mg/kg0.5----

^ Benzo(a)pyrene TEQ (LOR) 1.2---- 1.2 1.2 1.2mg/kg0.5----

EP075C: Phthalate Esters

Dimethyl phthalate <0.5---- <0.5 <0.5 <0.5mg/kg0.5131-11-3

Diethyl phthalate <0.5---- <0.5 <0.5 <0.5mg/kg0.584-66-2

Di-n-butyl phthalate <0.5---- <0.5 <0.5 <0.5mg/kg0.584-74-2

Butyl benzyl phthalate <0.5---- <0.5 <0.5 <0.5mg/kg0.585-68-7

bis(2-ethylhexyl) phthalate <5.0---- <5.0 <5.0 <5.0mg/kg5.0117-81-7

Di-n-octylphthalate <0.5---- <0.5 <0.5 <0.5mg/kg0.5117-84-0

EP075D: Nitrosamines

N-Nitrosomethylethylamine <0.5---- <0.5 <0.5 <0.5mg/kg0.510595-95-6
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EP075D: Nitrosamines - Continued

N-Nitrosodiethylamine <0.5---- <0.5 <0.5 <0.5mg/kg0.555-18-5

N-Nitrosopyrrolidine <1.0---- <1.0 <1.0 <1.0mg/kg1.0930-55-2

N-Nitrosomorpholine <0.5---- <0.5 <0.5 <0.5mg/kg0.559-89-2

N-Nitrosodi-n-propylamine <0.5---- <0.5 <0.5 <0.5mg/kg0.5621-64-7

N-Nitrosopiperidine <0.5---- <0.5 <0.5 <0.5mg/kg0.5100-75-4

N-Nitrosodibutylamine <0.5---- <0.5 <0.5 <0.5mg/kg0.5924-16-3

N-Nitrosodiphenyl & 

Diphenylamine

<1.0---- <1.0 <1.0 <1.0mg/kg1.086-30-6  122-39-4

Methapyrilene <0.5---- <0.5 <0.5 <0.5mg/kg0.591-80-5

EP075E: Nitroaromatics and Ketones

2-Picoline <0.5---- <0.5 <0.5 <0.5mg/kg0.5109-06-8

Acetophenone <0.5---- <0.5 <0.5 <0.5mg/kg0.598-86-2

Nitrobenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.598-95-3

Isophorone <0.5---- <0.5 <0.5 <0.5mg/kg0.578-59-1

2.6-Dinitrotoluene <1.0---- <1.0 <1.0 <1.0mg/kg1.0606-20-2

2.4-Dinitrotoluene <1.0---- <1.0 <1.0 <1.0mg/kg1.0121-14-2

1-Naphthylamine <0.5---- <0.5 <0.5 <0.5mg/kg0.5134-32-7

4-Nitroquinoline-N-oxide <0.5---- <0.5 <0.5 <0.5mg/kg0.556-57-5

5-Nitro-o-toluidine <0.5---- <0.5 <0.5 <0.5mg/kg0.599-55-8

Azobenzene <1---- <1 <1 <1mg/kg1103-33-3

1.3.5-Trinitrobenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.599-35-4

Phenacetin <0.5---- <0.5 <0.5 <0.5mg/kg0.562-44-2

4-Aminobiphenyl <0.5---- <0.5 <0.5 <0.5mg/kg0.592-67-1

Pentachloronitrobenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.582-68-8

Pronamide <0.5---- <0.5 <0.5 <0.5mg/kg0.523950-58-5

Dimethylaminoazobenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.560-11-7

Chlorobenzilate <0.5---- <0.5 <0.5 <0.5mg/kg0.5510-15-6

EP075F: Haloethers

Bis(2-chloroethyl) ether <0.5---- <0.5 <0.5 <0.5mg/kg0.5111-44-4

Bis(2-chloroethoxy) methane <0.5---- <0.5 <0.5 <0.5mg/kg0.5111-91-1

4-Chlorophenyl phenyl ether <0.5---- <0.5 <0.5 <0.5mg/kg0.57005-72-3

4-Bromophenyl phenyl ether <0.5---- <0.5 <0.5 <0.5mg/kg0.5101-55-3

EP075G: Chlorinated Hydrocarbons

1.3-Dichlorobenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.5541-73-1
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EP075G: Chlorinated Hydrocarbons - Continued

1.4-Dichlorobenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.5106-46-7

1.2-Dichlorobenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.595-50-1

Hexachloroethane <0.5---- <0.5 <0.5 <0.5mg/kg0.567-72-1

1.2.4-Trichlorobenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.5120-82-1

Hexachloropropylene <0.5---- <0.5 <0.5 <0.5mg/kg0.51888-71-7

Hexachlorobutadiene <0.5---- <0.5 <0.5 <0.5mg/kg0.587-68-3

Hexachlorocyclopentadiene <2.5---- <2.5 <2.5 <2.5mg/kg2.577-47-4

Pentachlorobenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.5608-93-5

Hexachlorobenzene (HCB) <1.0---- <1.0 <1.0 <1.0mg/kg1.0118-74-1

EP075H: Anilines and Benzidines

Aniline <0.5---- <0.5 <0.5 <0.5mg/kg0.562-53-3

4-Chloroaniline <0.5---- <0.5 <0.5 <0.5mg/kg0.5106-47-8

2-Nitroaniline <1.0---- <1.0 <1.0 <1.0mg/kg1.088-74-4

3-Nitroaniline <1.0---- <1.0 <1.0 <1.0mg/kg1.099-09-2

Dibenzofuran <0.5---- <0.5 <0.5 <0.5mg/kg0.5132-64-9

4-Nitroaniline <0.5---- <0.5 <0.5 <0.5mg/kg0.5100-01-6

Carbazole <0.5---- <0.5 <0.5 <0.5mg/kg0.586-74-8

3.3`-Dichlorobenzidine <0.5---- <0.5 <0.5 <0.5mg/kg0.591-94-1

EP075I: Organochlorine Pesticides

alpha-BHC <0.5---- <0.5 <0.5 <0.5mg/kg0.5319-84-6

beta-BHC <0.5---- <0.5 <0.5 <0.5mg/kg0.5319-85-7

gamma-BHC <0.5---- <0.5 <0.5 <0.5mg/kg0.558-89-9

delta-BHC <0.5---- <0.5 <0.5 <0.5mg/kg0.5319-86-8

Heptachlor <0.5---- <0.5 <0.5 <0.5mg/kg0.576-44-8

Aldrin <0.5---- <0.5 <0.5 <0.5mg/kg0.5309-00-2

Heptachlor epoxide <0.5---- <0.5 <0.5 <0.5mg/kg0.51024-57-3

alpha-Endosulfan <0.5---- <0.5 <0.5 <0.5mg/kg0.5959-98-8

4.4`-DDE <0.5---- <0.5 <0.5 <0.5mg/kg0.572-55-9

Dieldrin <0.5---- <0.5 <0.5 <0.5mg/kg0.560-57-1

Endrin <0.5---- <0.5 <0.5 <0.5mg/kg0.572-20-8

beta-Endosulfan <0.5---- <0.5 <0.5 <0.5mg/kg0.533213-65-9

4.4`-DDD <0.5---- <0.5 <0.5 <0.5mg/kg0.572-54-8

Endosulfan sulfate <0.5---- <0.5 <0.5 <0.5mg/kg0.51031-07-8
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EP075I: Organochlorine Pesticides - Continued

4.4`-DDT <1.0---- <1.0 <1.0 <1.0mg/kg1.050-29-3

EP075J: Organophosphorus Pesticides

Dichlorvos <0.5---- <0.5 <0.5 <0.5mg/kg0.562-73-7

Dimethoate <0.5---- <0.5 <0.5 <0.5mg/kg0.560-51-5

Diazinon <0.5---- <0.5 <0.5 <0.5mg/kg0.5333-41-5

Chlorpyrifos-methyl <0.5---- <0.5 <0.5 <0.5mg/kg0.55598-13-0

Malathion <0.5---- <0.5 <0.5 <0.5mg/kg0.5121-75-5

Fenthion <0.5---- <0.5 <0.5 <0.5mg/kg0.555-38-9

Chlorpyrifos <0.5---- <0.5 <0.5 <0.5mg/kg0.52921-88-2

Pirimphos-ethyl <0.5---- <0.5 <0.5 <0.5mg/kg0.523505-41-1

Chlorfenvinphos <0.5---- <0.5 <0.5 <0.5mg/kg0.5470-90-6

Prothiofos <0.5---- <0.5 <0.5 <0.5mg/kg0.534643-46-4

Ethion <0.5---- <0.5 <0.5 <0.5mg/kg0.5563-12-2

EP080/071: Total Petroleum Hydrocarbons

C6 - C9 Fraction <10---- <10 <10 <10mg/kg10----

C10 - C14 Fraction <50---- <50 <50 <50mg/kg50----

C15 - C28 Fraction <100---- <100 <100 <100mg/kg100----

C29 - C36 Fraction <100---- <100 <100 <100mg/kg100----

^ C10 - C36 Fraction (sum) <50---- <50 <50 <50mg/kg50----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

C6 - C10 Fraction <10---- <10 <10 <10mg/kg10C6_C10

^ C6 - C10 Fraction  minus BTEX 

(F1)

<10---- <10 <10 <10mg/kg10C6_C10-BTEX

>C10 - C16 Fraction <50---- <50 <50 <50mg/kg50>C10_C16

>C16 - C34 Fraction <100---- <100 <100 <100mg/kg100----

>C34 - C40 Fraction <100---- <100 <100 <100mg/kg100----

^ >C10 - C40 Fraction (sum) <50---- <50 <50 <50mg/kg50----

^ >C10 - C16 Fraction minus Naphthalene 

(F2)

<50---- <50 <50 <50mg/kg50----

EP080: BTEXN

Benzene <0.2---- <0.2 <0.2 <0.2mg/kg0.271-43-2

Toluene <0.5---- <0.5 <0.5 <0.5mg/kg0.5108-88-3

Ethylbenzene <0.5---- <0.5 <0.5 <0.5mg/kg0.5100-41-4

meta- & para-Xylene <0.5---- <0.5 <0.5 <0.5mg/kg0.5108-38-3 106-42-3
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EP080: BTEXN - Continued

ortho-Xylene <0.5---- <0.5 <0.5 <0.5mg/kg0.595-47-6

^ Sum of BTEX <0.2---- <0.2 <0.2 <0.2mg/kg0.2----

^ Total Xylenes <0.5---- <0.5 <0.5 <0.5mg/kg0.51330-20-7

Naphthalene <1---- <1 <1 <1mg/kg191-20-3

EP066S: PCB Surrogate

Decachlorobiphenyl 99.5---- 89.6 93.5 122%0.12051-24-3

EP074S: VOC Surrogates

1.2-Dichloroethane-D4 108---- 104 108 110%0.117060-07-0

Toluene-D8 85.8---- 85.5 87.7 83.3%0.12037-26-5

4-Bromofluorobenzene 85.5---- 83.8 81.2 84.1%0.1460-00-4

EP075S: Acid Extractable Surrogates

2-Fluorophenol 92.2---- 95.7 94.7 87.7%0.1367-12-4

Phenol-d6 96.2---- 88.3 91.1 90.2%0.113127-88-3

2-Chlorophenol-D4 106---- 99.4 102 99.7%0.193951-73-6

2.4.6-Tribromophenol 108---- 102 99.4 96.2%0.1118-79-6

EP075T: Base/Neutral Extractable Surrogates

Nitrobenzene-D5 92.5---- 90.7 92.3 90.4%0.14165-60-0

1.2-Dichlorobenzene-D4 71.2---- 69.0 63.5 64.3%0.12199-69-1

2-Fluorobiphenyl 109---- 102 104 101%0.1321-60-8

Anthracene-d10 108---- 102 102 102%0.11719-06-8

4-Terphenyl-d14 98.2---- 94.9 94.0 95.4%0.11718-51-0

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 91.6---- 89.6 90.6 93.2%0.117060-07-0

Toluene-D8 85.0---- 84.5 87.7 82.2%0.12037-26-5

4-Bromofluorobenzene 82.7---- 83.9 81.9 81.2%0.1460-00-4
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EA055: Moisture Content

Moisture Content (dried @ 103°C) ----19.2 ---- ---- ----%1.0----

EG005T: Total Metals by ICP-AES

Arsenic ----5 ---- ---- ----mg/kg57440-38-2

Barium ----80 ---- ---- ----mg/kg107440-39-3

Beryllium ----1 ---- ---- ----mg/kg17440-41-7

Boron ----90 ---- ---- ----mg/kg507440-42-8

Cadmium ----<1 ---- ---- ----mg/kg17440-43-9

Chromium ----50 ---- ---- ----mg/kg27440-47-3

Cobalt ----12 ---- ---- ----mg/kg27440-48-4

Copper ----24 ---- ---- ----mg/kg57440-50-8

Lead ----13 ---- ---- ----mg/kg57439-92-1

Manganese ----289 ---- ---- ----mg/kg57439-96-5

Nickel ----21 ---- ---- ----mg/kg27440-02-0

Selenium ----<5 ---- ---- ----mg/kg57782-49-2

Vanadium ----62 ---- ---- ----mg/kg57440-62-2

Zinc ----40 ---- ---- ----mg/kg57440-66-6

EG035T:  Total Recoverable Mercury by FIMS

Mercury ----<0.1 ---- ---- ----mg/kg0.17439-97-6

EP066: Polychlorinated Biphenyls (PCB)

Total Polychlorinated biphenyls ----<0.1 ---- ---- ----mg/kg0.1----

EP074A: Monocyclic Aromatic Hydrocarbons

Styrene ----<0.5 ---- ---- ----mg/kg0.5100-42-5

Isopropylbenzene ----<0.5 ---- ---- ----mg/kg0.598-82-8

n-Propylbenzene ----<0.5 ---- ---- ----mg/kg0.5103-65-1

1.3.5-Trimethylbenzene ----<0.5 ---- ---- ----mg/kg0.5108-67-8

sec-Butylbenzene ----<0.5 ---- ---- ----mg/kg0.5135-98-8

1.2.4-Trimethylbenzene ----<0.5 ---- ---- ----mg/kg0.595-63-6

tert-Butylbenzene ----<0.5 ---- ---- ----mg/kg0.598-06-6

p-Isopropyltoluene ----<0.5 ---- ---- ----mg/kg0.599-87-6

n-Butylbenzene ----<0.5 ---- ---- ----mg/kg0.5104-51-8

EP074B: Oxygenated Compounds

Vinyl Acetate ----<5 ---- ---- ----mg/kg5108-05-4

2-Butanone (MEK) ----<5 ---- ---- ----mg/kg578-93-3
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EP074B: Oxygenated Compounds - Continued

4-Methyl-2-pentanone (MIBK) ----<5 ---- ---- ----mg/kg5108-10-1

2-Hexanone (MBK) ----<5 ---- ---- ----mg/kg5591-78-6

EP074C: Sulfonated Compounds

Carbon disulfide ----<0.5 ---- ---- ----mg/kg0.575-15-0

EP074D: Fumigants

2.2-Dichloropropane ----<0.5 ---- ---- ----mg/kg0.5594-20-7

1.2-Dichloropropane ----<0.5 ---- ---- ----mg/kg0.578-87-5

cis-1.3-Dichloropropylene ----<0.5 ---- ---- ----mg/kg0.510061-01-5

trans-1.3-Dichloropropylene ----<0.5 ---- ---- ----mg/kg0.510061-02-6

1.2-Dibromoethane (EDB) ----<0.5 ---- ---- ----mg/kg0.5106-93-4

EP074E: Halogenated Aliphatic Compounds

Dichlorodifluoromethane ----<5 ---- ---- ----mg/kg575-71-8

Chloromethane ----<5 ---- ---- ----mg/kg574-87-3

Vinyl chloride ----<5 ---- ---- ----mg/kg575-01-4

Bromomethane ----<5 ---- ---- ----mg/kg574-83-9

Chloroethane ----<5 ---- ---- ----mg/kg575-00-3

Trichlorofluoromethane ----<5 ---- ---- ----mg/kg575-69-4

1.1-Dichloroethene ----<0.5 ---- ---- ----mg/kg0.575-35-4

Iodomethane ----<0.5 ---- ---- ----mg/kg0.574-88-4

trans-1.2-Dichloroethene ----<0.5 ---- ---- ----mg/kg0.5156-60-5

1.1-Dichloroethane ----<0.5 ---- ---- ----mg/kg0.575-34-3

cis-1.2-Dichloroethene ----<0.5 ---- ---- ----mg/kg0.5156-59-2

1.1.1-Trichloroethane ----<0.5 ---- ---- ----mg/kg0.571-55-6

1.1-Dichloropropylene ----<0.5 ---- ---- ----mg/kg0.5563-58-6

Carbon Tetrachloride ----<0.5 ---- ---- ----mg/kg0.556-23-5

1.2-Dichloroethane ----<0.5 ---- ---- ----mg/kg0.5107-06-2

Trichloroethene ----<0.5 ---- ---- ----mg/kg0.579-01-6

Dibromomethane ----<0.5 ---- ---- ----mg/kg0.574-95-3

1.1.2-Trichloroethane ----<0.5 ---- ---- ----mg/kg0.579-00-5

1.3-Dichloropropane ----<0.5 ---- ---- ----mg/kg0.5142-28-9

Tetrachloroethene ----<0.5 ---- ---- ----mg/kg0.5127-18-4

1.1.1.2-Tetrachloroethane ----<0.5 ---- ---- ----mg/kg0.5630-20-6

trans-1.4-Dichloro-2-butene ----<0.5 ---- ---- ----mg/kg0.5110-57-6
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EP074E: Halogenated Aliphatic Compounds - Continued

cis-1.4-Dichloro-2-butene ----<0.5 ---- ---- ----mg/kg0.51476-11-5

1.1.2.2-Tetrachloroethane ----<0.5 ---- ---- ----mg/kg0.579-34-5

1.2.3-Trichloropropane ----<0.5 ---- ---- ----mg/kg0.596-18-4

Pentachloroethane ----<0.5 ---- ---- ----mg/kg0.576-01-7

1.2-Dibromo-3-chloropropane ----<0.5 ---- ---- ----mg/kg0.596-12-8

EP074F: Halogenated Aromatic Compounds

Chlorobenzene ----<0.5 ---- ---- ----mg/kg0.5108-90-7

Bromobenzene ----<0.5 ---- ---- ----mg/kg0.5108-86-1

2-Chlorotoluene ----<0.5 ---- ---- ----mg/kg0.595-49-8

4-Chlorotoluene ----<0.5 ---- ---- ----mg/kg0.5106-43-4

1.2.3-Trichlorobenzene ----<0.5 ---- ---- ----mg/kg0.587-61-6

EP074G: Trihalomethanes

Chloroform ----<0.5 ---- ---- ----mg/kg0.567-66-3

Bromodichloromethane ----<0.5 ---- ---- ----mg/kg0.575-27-4

Dibromochloromethane ----<0.5 ---- ---- ----mg/kg0.5124-48-1

Bromoform ----<0.5 ---- ---- ----mg/kg0.575-25-2

EP075A: Phenolic Compounds

Phenol ----<0.5 ---- ---- ----mg/kg0.5108-95-2

2-Chlorophenol ----<0.5 ---- ---- ----mg/kg0.595-57-8

2-Methylphenol ----<0.5 ---- ---- ----mg/kg0.595-48-7

3- & 4-Methylphenol ----<0.5 ---- ---- ----mg/kg0.51319-77-3

2-Nitrophenol ----<0.5 ---- ---- ----mg/kg0.588-75-5

2.4-Dimethylphenol ----<0.5 ---- ---- ----mg/kg0.5105-67-9

2.4-Dichlorophenol ----<0.5 ---- ---- ----mg/kg0.5120-83-2

2.6-Dichlorophenol ----<0.5 ---- ---- ----mg/kg0.587-65-0

4-Chloro-3-methylphenol ----<0.5 ---- ---- ----mg/kg0.559-50-7

2.4.6-Trichlorophenol ----<0.5 ---- ---- ----mg/kg0.588-06-2

2.4.5-Trichlorophenol ----<0.5 ---- ---- ----mg/kg0.595-95-4

Pentachlorophenol ----<1 ---- ---- ----mg/kg187-86-5

EP075B: Polynuclear Aromatic Hydrocarbons

Naphthalene ----<0.5 ---- ---- ----mg/kg0.591-20-3

2-Methylnaphthalene ----<0.5 ---- ---- ----mg/kg0.591-57-6

2-Chloronaphthalene ----<0.5 ---- ---- ----mg/kg0.591-58-7
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Norton Rose Fulbright Australia:Project

Analytical Results

----------------DUP01_141203Client sample IDSub-Matrix: SOIL (Matrix: SOIL)

----------------03-DEC-2014 15:00Client sampling date / time

----------------EM1412904-006UnitLORCAS NumberCompound

EP075B: Polynuclear Aromatic Hydrocarbons - Continued

Acenaphthylene ----<0.5 ---- ---- ----mg/kg0.5208-96-8

Acenaphthene ----<0.5 ---- ---- ----mg/kg0.583-32-9

Fluorene ----<0.5 ---- ---- ----mg/kg0.586-73-7

Phenanthrene ----<0.5 ---- ---- ----mg/kg0.585-01-8

Anthracene ----<0.5 ---- ---- ----mg/kg0.5120-12-7

Fluoranthene ----<0.5 ---- ---- ----mg/kg0.5206-44-0

Pyrene ----<0.5 ---- ---- ----mg/kg0.5129-00-0

N-2-Fluorenyl Acetamide ----<0.5 ---- ---- ----mg/kg0.553-96-3

Benz(a)anthracene ----<0.5 ---- ---- ----mg/kg0.556-55-3

Chrysene ----<0.5 ---- ---- ----mg/kg0.5218-01-9

Benzo(b+j) & 

Benzo(k)fluoranthene

----<1 ---- ---- ----mg/kg1205-99-2 207-08-9

7.12-Dimethylbenz(a)anthracene ----<0.5 ---- ---- ----mg/kg0.557-97-6

Benzo(a)pyrene ----<0.5 ---- ---- ----mg/kg0.550-32-8

3-Methylcholanthrene ----<0.5 ---- ---- ----mg/kg0.556-49-5

Indeno(1.2.3.cd)pyrene ----<0.5 ---- ---- ----mg/kg0.5193-39-5

Dibenz(a.h)anthracene ----<0.5 ---- ---- ----mg/kg0.553-70-3

Benzo(g.h.i)perylene ----<0.5 ---- ---- ----mg/kg0.5191-24-2

^ Sum of PAHs ----<0.5 ---- ---- ----mg/kg0.5----

^ Benzo(a)pyrene TEQ (zero) ----<0.5 ---- ---- ----mg/kg0.5----

^ Benzo(a)pyrene TEQ (half LOR) ----0.6 ---- ---- ----mg/kg0.5----

^ Benzo(a)pyrene TEQ (LOR) ----1.2 ---- ---- ----mg/kg0.5----

EP075C: Phthalate Esters

Dimethyl phthalate ----<0.5 ---- ---- ----mg/kg0.5131-11-3

Diethyl phthalate ----<0.5 ---- ---- ----mg/kg0.584-66-2

Di-n-butyl phthalate ----<0.5 ---- ---- ----mg/kg0.584-74-2

Butyl benzyl phthalate ----<0.5 ---- ---- ----mg/kg0.585-68-7

bis(2-ethylhexyl) phthalate ----<5.0 ---- ---- ----mg/kg5.0117-81-7

Di-n-octylphthalate ----<0.5 ---- ---- ----mg/kg0.5117-84-0

EP075D: Nitrosamines

N-Nitrosomethylethylamine ----<0.5 ---- ---- ----mg/kg0.510595-95-6

N-Nitrosodiethylamine ----<0.5 ---- ---- ----mg/kg0.555-18-5

N-Nitrosopyrrolidine ----<1.0 ---- ---- ----mg/kg1.0930-55-2

N-Nitrosomorpholine ----<0.5 ---- ---- ----mg/kg0.559-89-2
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Work Order :

:Client
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CH2M HILL PTY LTD

Norton Rose Fulbright Australia:Project

Analytical Results

----------------DUP01_141203Client sample IDSub-Matrix: SOIL (Matrix: SOIL)

----------------03-DEC-2014 15:00Client sampling date / time

----------------EM1412904-006UnitLORCAS NumberCompound

EP075D: Nitrosamines - Continued

N-Nitrosodi-n-propylamine ----<0.5 ---- ---- ----mg/kg0.5621-64-7

N-Nitrosopiperidine ----<0.5 ---- ---- ----mg/kg0.5100-75-4

N-Nitrosodibutylamine ----<0.5 ---- ---- ----mg/kg0.5924-16-3

N-Nitrosodiphenyl & 

Diphenylamine

----<1.0 ---- ---- ----mg/kg1.086-30-6  122-39-4

Methapyrilene ----<0.5 ---- ---- ----mg/kg0.591-80-5

EP075E: Nitroaromatics and Ketones

2-Picoline ----<0.5 ---- ---- ----mg/kg0.5109-06-8

Acetophenone ----<0.5 ---- ---- ----mg/kg0.598-86-2

Nitrobenzene ----<0.5 ---- ---- ----mg/kg0.598-95-3

Isophorone ----<0.5 ---- ---- ----mg/kg0.578-59-1

2.6-Dinitrotoluene ----<1.0 ---- ---- ----mg/kg1.0606-20-2

2.4-Dinitrotoluene ----<1.0 ---- ---- ----mg/kg1.0121-14-2

1-Naphthylamine ----<0.5 ---- ---- ----mg/kg0.5134-32-7

4-Nitroquinoline-N-oxide ----<0.5 ---- ---- ----mg/kg0.556-57-5

5-Nitro-o-toluidine ----<0.5 ---- ---- ----mg/kg0.599-55-8

Azobenzene ----<1 ---- ---- ----mg/kg1103-33-3

1.3.5-Trinitrobenzene ----<0.5 ---- ---- ----mg/kg0.599-35-4

Phenacetin ----<0.5 ---- ---- ----mg/kg0.562-44-2

4-Aminobiphenyl ----<0.5 ---- ---- ----mg/kg0.592-67-1

Pentachloronitrobenzene ----<0.5 ---- ---- ----mg/kg0.582-68-8

Pronamide ----<0.5 ---- ---- ----mg/kg0.523950-58-5

Dimethylaminoazobenzene ----<0.5 ---- ---- ----mg/kg0.560-11-7

Chlorobenzilate ----<0.5 ---- ---- ----mg/kg0.5510-15-6

EP075F: Haloethers

Bis(2-chloroethyl) ether ----<0.5 ---- ---- ----mg/kg0.5111-44-4

Bis(2-chloroethoxy) methane ----<0.5 ---- ---- ----mg/kg0.5111-91-1

4-Chlorophenyl phenyl ether ----<0.5 ---- ---- ----mg/kg0.57005-72-3

4-Bromophenyl phenyl ether ----<0.5 ---- ---- ----mg/kg0.5101-55-3

EP075G: Chlorinated Hydrocarbons

1.3-Dichlorobenzene ----<0.5 ---- ---- ----mg/kg0.5541-73-1

1.4-Dichlorobenzene ----<0.5 ---- ---- ----mg/kg0.5106-46-7

1.2-Dichlorobenzene ----<0.5 ---- ---- ----mg/kg0.595-50-1

Hexachloroethane ----<0.5 ---- ---- ----mg/kg0.567-72-1
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EM1412904 Amendment 1

CH2M HILL PTY LTD

Norton Rose Fulbright Australia:Project

Analytical Results

----------------DUP01_141203Client sample IDSub-Matrix: SOIL (Matrix: SOIL)

----------------03-DEC-2014 15:00Client sampling date / time

----------------EM1412904-006UnitLORCAS NumberCompound

EP075G: Chlorinated Hydrocarbons - Continued

1.2.4-Trichlorobenzene ----<0.5 ---- ---- ----mg/kg0.5120-82-1

Hexachloropropylene ----<0.5 ---- ---- ----mg/kg0.51888-71-7

Hexachlorobutadiene ----<0.5 ---- ---- ----mg/kg0.587-68-3

Hexachlorocyclopentadiene ----<2.5 ---- ---- ----mg/kg2.577-47-4

Pentachlorobenzene ----<0.5 ---- ---- ----mg/kg0.5608-93-5

Hexachlorobenzene (HCB) ----<1.0 ---- ---- ----mg/kg1.0118-74-1

EP075H: Anilines and Benzidines

Aniline ----<0.5 ---- ---- ----mg/kg0.562-53-3

4-Chloroaniline ----<0.5 ---- ---- ----mg/kg0.5106-47-8

2-Nitroaniline ----<1.0 ---- ---- ----mg/kg1.088-74-4

3-Nitroaniline ----<1.0 ---- ---- ----mg/kg1.099-09-2

Dibenzofuran ----<0.5 ---- ---- ----mg/kg0.5132-64-9

4-Nitroaniline ----<0.5 ---- ---- ----mg/kg0.5100-01-6

Carbazole ----<0.5 ---- ---- ----mg/kg0.586-74-8

3.3`-Dichlorobenzidine ----<0.5 ---- ---- ----mg/kg0.591-94-1

EP075I: Organochlorine Pesticides

alpha-BHC ----<0.5 ---- ---- ----mg/kg0.5319-84-6

beta-BHC ----<0.5 ---- ---- ----mg/kg0.5319-85-7

gamma-BHC ----<0.5 ---- ---- ----mg/kg0.558-89-9

delta-BHC ----<0.5 ---- ---- ----mg/kg0.5319-86-8

Heptachlor ----<0.5 ---- ---- ----mg/kg0.576-44-8

Aldrin ----<0.5 ---- ---- ----mg/kg0.5309-00-2

Heptachlor epoxide ----<0.5 ---- ---- ----mg/kg0.51024-57-3

alpha-Endosulfan ----<0.5 ---- ---- ----mg/kg0.5959-98-8

4.4`-DDE ----<0.5 ---- ---- ----mg/kg0.572-55-9

Dieldrin ----<0.5 ---- ---- ----mg/kg0.560-57-1

Endrin ----<0.5 ---- ---- ----mg/kg0.572-20-8

beta-Endosulfan ----<0.5 ---- ---- ----mg/kg0.533213-65-9

4.4`-DDD ----<0.5 ---- ---- ----mg/kg0.572-54-8

Endosulfan sulfate ----<0.5 ---- ---- ----mg/kg0.51031-07-8

4.4`-DDT ----<1.0 ---- ---- ----mg/kg1.050-29-3

EP075J: Organophosphorus Pesticides

Dichlorvos ----<0.5 ---- ---- ----mg/kg0.562-73-7
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Analytical Results

----------------DUP01_141203Client sample IDSub-Matrix: SOIL (Matrix: SOIL)

----------------03-DEC-2014 15:00Client sampling date / time

----------------EM1412904-006UnitLORCAS NumberCompound

EP075J: Organophosphorus Pesticides - Continued

Dimethoate ----<0.5 ---- ---- ----mg/kg0.560-51-5

Diazinon ----<0.5 ---- ---- ----mg/kg0.5333-41-5

Chlorpyrifos-methyl ----<0.5 ---- ---- ----mg/kg0.55598-13-0

Malathion ----<0.5 ---- ---- ----mg/kg0.5121-75-5

Fenthion ----<0.5 ---- ---- ----mg/kg0.555-38-9

Chlorpyrifos ----<0.5 ---- ---- ----mg/kg0.52921-88-2

Pirimphos-ethyl ----<0.5 ---- ---- ----mg/kg0.523505-41-1

Chlorfenvinphos ----<0.5 ---- ---- ----mg/kg0.5470-90-6

Prothiofos ----<0.5 ---- ---- ----mg/kg0.534643-46-4

Ethion ----<0.5 ---- ---- ----mg/kg0.5563-12-2

EP080/071: Total Petroleum Hydrocarbons

C6 - C9 Fraction ----<10 ---- ---- ----mg/kg10----

C10 - C14 Fraction ----<50 ---- ---- ----mg/kg50----

C15 - C28 Fraction ----<100 ---- ---- ----mg/kg100----

C29 - C36 Fraction ----<100 ---- ---- ----mg/kg100----

^ C10 - C36 Fraction (sum) ----<50 ---- ---- ----mg/kg50----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

C6 - C10 Fraction ----<10 ---- ---- ----mg/kg10C6_C10

^ C6 - C10 Fraction  minus BTEX 

(F1)

----<10 ---- ---- ----mg/kg10C6_C10-BTEX

>C10 - C16 Fraction ----<50 ---- ---- ----mg/kg50>C10_C16

>C16 - C34 Fraction ----<100 ---- ---- ----mg/kg100----

>C34 - C40 Fraction ----<100 ---- ---- ----mg/kg100----

^ >C10 - C40 Fraction (sum) ----<50 ---- ---- ----mg/kg50----

^ >C10 - C16 Fraction minus Naphthalene 

(F2)

----<50 ---- ---- ----mg/kg50----

EP080: BTEXN

Benzene ----<0.2 ---- ---- ----mg/kg0.271-43-2

Toluene ----<0.5 ---- ---- ----mg/kg0.5108-88-3

Ethylbenzene ----<0.5 ---- ---- ----mg/kg0.5100-41-4

meta- & para-Xylene ----<0.5 ---- ---- ----mg/kg0.5108-38-3 106-42-3

ortho-Xylene ----<0.5 ---- ---- ----mg/kg0.595-47-6

^ Sum of BTEX ----<0.2 ---- ---- ----mg/kg0.2----

^ Total Xylenes ----<0.5 ---- ---- ----mg/kg0.51330-20-7
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Analytical Results

----------------DUP01_141203Client sample IDSub-Matrix: SOIL (Matrix: SOIL)

----------------03-DEC-2014 15:00Client sampling date / time

----------------EM1412904-006UnitLORCAS NumberCompound

EP080: BTEXN - Continued

Naphthalene ----<1 ---- ---- ----mg/kg191-20-3

EP066S: PCB Surrogate

Decachlorobiphenyl ----91.9 ---- ---- ----%0.12051-24-3

EP074S: VOC Surrogates

1.2-Dichloroethane-D4 ----116 ---- ---- ----%0.117060-07-0

Toluene-D8 ----85.6 ---- ---- ----%0.12037-26-5

4-Bromofluorobenzene ----86.2 ---- ---- ----%0.1460-00-4

EP075S: Acid Extractable Surrogates

2-Fluorophenol ----86.7 ---- ---- ----%0.1367-12-4

Phenol-d6 ----91.0 ---- ---- ----%0.113127-88-3

2-Chlorophenol-D4 ----102 ---- ---- ----%0.193951-73-6

2.4.6-Tribromophenol ----90.7 ---- ---- ----%0.1118-79-6

EP075T: Base/Neutral Extractable Surrogates

Nitrobenzene-D5 ----90.7 ---- ---- ----%0.14165-60-0

1.2-Dichlorobenzene-D4 ----64.7 ---- ---- ----%0.12199-69-1

2-Fluorobiphenyl ----109 ---- ---- ----%0.1321-60-8

Anthracene-d10 ----105 ---- ---- ----%0.11719-06-8

4-Terphenyl-d14 ----97.5 ---- ---- ----%0.11718-51-0

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 ----98.7 ---- ---- ----%0.117060-07-0

Toluene-D8 ----84.4 ---- ---- ----%0.12037-26-5

4-Bromofluorobenzene ----84.7 ---- ---- ----%0.1460-00-4
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Analytical Results

----------------RB01_141203Client sample IDSub-Matrix: WATER (Matrix: WATER)

----------------03-DEC-2014 15:00Client sampling date / time

----------------EM1412904-008UnitLORCAS NumberCompound

EP074D: Fumigants

2.2-Dichloropropane ----<1 ---- ---- ----µg/L1594-20-7

1.2-Dichloropropane ----<1 ---- ---- ----µg/L178-87-5

cis-1.3-Dichloropropylene ----<2 ---- ---- ----µg/L210061-01-5

trans-1.3-Dichloropropylene ----<2 ---- ---- ----µg/L210061-02-6

EP074E: Halogenated Aliphatic Compounds

Dichlorodifluoromethane ----<10 ---- ---- ----µg/L1075-71-8

Chloromethane ----<10 ---- ---- ----µg/L1074-87-3

Vinyl chloride ----<10.0 ---- ---- ----µg/L10.075-01-4

Bromomethane ----<10 ---- ---- ----µg/L1074-83-9

Chloroethane ----<10 ---- ---- ----µg/L1075-00-3

Trichlorofluoromethane ----<10 ---- ---- ----µg/L1075-69-4

1.1-Dichloroethene ----<1 ---- ---- ----µg/L175-35-4

Iodomethane ----<1 ---- ---- ----µg/L174-88-4

trans-1.2-Dichloroethene ----<1 ---- ---- ----µg/L1156-60-5

1.1-Dichloroethane ----<1 ---- ---- ----µg/L175-34-3

cis-1.2-Dichloroethene ----<1 ---- ---- ----µg/L1156-59-2

1.1.1-Trichloroethane ----<1 ---- ---- ----µg/L171-55-6

1.1-Dichloropropylene ----<1 ---- ---- ----µg/L1563-58-6

Carbon Tetrachloride ----<1 ---- ---- ----µg/L156-23-5

1.2-Dichloroethane ----<1 ---- ---- ----µg/L1107-06-2

Trichloroethene ----<1 ---- ---- ----µg/L179-01-6

Dibromomethane ----<1 ---- ---- ----µg/L174-95-3

1.1.2-Trichloroethane ----<1 ---- ---- ----µg/L179-00-5

1.3-Dichloropropane ----<1 ---- ---- ----µg/L1142-28-9

Tetrachloroethene ----<1 ---- ---- ----µg/L1127-18-4

1.1.1.2-Tetrachloroethane ----<1 ---- ---- ----µg/L1630-20-6

trans-1.4-Dichloro-2-butene ----<1 ---- ---- ----µg/L1110-57-6

cis-1.4-Dichloro-2-butene ----<1 ---- ---- ----µg/L11476-11-5

1.1.2.2-Tetrachloroethane ----<1 ---- ---- ----µg/L179-34-5

1.2.3-Trichloropropane ----<1 ---- ---- ----µg/L196-18-4

Pentachloroethane ----<1 ---- ---- ----µg/L176-01-7

1.2-Dibromo-3-chloropropane ----<1 ---- ---- ----µg/L196-12-8

Hexachlorobutadiene ----<1.0 ---- ---- ----µg/L1.087-68-3
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Analytical Results

----------------RB01_141203Client sample IDSub-Matrix: WATER (Matrix: WATER)

----------------03-DEC-2014 15:00Client sampling date / time

----------------EM1412904-008UnitLORCAS NumberCompound

EP074F: Halogenated Aromatic Compounds

Chlorobenzene ----<1 ---- ---- ----µg/L1108-90-7

Bromobenzene ----<1 ---- ---- ----µg/L1108-86-1

2-Chlorotoluene ----<1 ---- ---- ----µg/L195-49-8

4-Chlorotoluene ----<1 ---- ---- ----µg/L1106-43-4

1.3-Dichlorobenzene ----<1 ---- ---- ----µg/L1541-73-1

1.4-Dichlorobenzene ----<1 ---- ---- ----µg/L1106-46-7

1.2-Dichlorobenzene ----<1 ---- ---- ----µg/L195-50-1

1.2.4-Trichlorobenzene ----<1 ---- ---- ----µg/L1120-82-1

1.2.3-Trichlorobenzene ----<1 ---- ---- ----µg/L187-61-6

EP074G: Trihalomethanes

Chloroform ----<1 ---- ---- ----µg/L167-66-3

Bromodichloromethane ----<1 ---- ---- ----µg/L175-27-4

Dibromochloromethane ----<1 ---- ---- ----µg/L1124-48-1

Bromoform ----<1 ---- ---- ----µg/L175-25-2

EP074S: VOC Surrogates

1.2-Dichloroethane-D4 ----113 ---- ---- ----%0.117060-07-0

Toluene-D8 ----100 ---- ---- ----%0.12037-26-5

4-Bromofluorobenzene ----95.9 ---- ---- ----%0.1460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: SAND

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 51 125

Toluene-D8 2037-26-5 55 125

4-Bromofluorobenzene 460-00-4 56 124

Recovery Limits (%)Sub-Matrix: SOIL

Compound CAS Number Low High

EP066S: PCB Surrogate

Decachlorobiphenyl 2051-24-3 36 140

EP074S: VOC Surrogates

1.2-Dichloroethane-D4 17060-07-0 62 122

Toluene-D8 2037-26-5 64 120

4-Bromofluorobenzene 460-00-4 66 124

EP075S: Acid Extractable Surrogates

2-Fluorophenol 367-12-4 22.8 126

Phenol-d6 13127-88-3 22.9 122

2-Chlorophenol-D4 93951-73-6 21.8 127

2.4.6-Tribromophenol 118-79-6 19.1 133

EP075T: Base/Neutral Extractable Surrogates

Nitrobenzene-D5 4165-60-0 24.7 128

1.2-Dichlorobenzene-D4 2199-69-1 22.2 108

2-Fluorobiphenyl 321-60-8 30.9 127

Anthracene-d10 1719-06-8 42 142

4-Terphenyl-d14 1718-51-0 38 138

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 51 125

Toluene-D8 2037-26-5 55 125

4-Bromofluorobenzene 460-00-4 56 124

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP074S: VOC Surrogates

1.2-Dichloroethane-D4 17060-07-0 72 120

Toluene-D8 2037-26-5 70 130

4-Bromofluorobenzene 460-00-4 70 128
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x x 

x x 

x x 

x x 

x x 

Form Page toll 

COC SEQUENCE NUMBER (Circle) 

COC: 

OF: 

RELINQUISHED BY: 

RECEIVED BY: 

/Ito 
.·na/urtHJnddslatWme 

ANAL VSES REQUESTED 

Suite Codes must be listed to attract suite price 

EP101· 
15SGCTom EP104 

83analytem) 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

Additional Information 

Comments on LORs required, potentlal 
hazards, likely contaminant levels, or samples 
requiring specific QC analysis etc. (LOR delaulis 10 

routlhemelhodLORaflerdUu!I011) 

ALS GROUP - Newcastle 

EN1410827 

11r~1 
Telephone· +61:24014 2500 

Approved0ate:22/0&'2014 
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Jl 

'? 
Inquiries: Client Services-Newcastle Phone: +61(02)4014 2500 E-mail: samples.newcastle@alsenviro.com 

Dispatch to: 

Client I Office: CH2MHill 
~~~~~~~~~~~~~~~~~--u,-,,-~..--.,---..--,..--..--.,..........--~~~-,-......,-~---.,~~--1 

Contact: Brad Clay 

Telephone: -------------------11--'----'----'--.,.:;.;....;::..::',D'-e--"!i'-v.'--'er'-.B'-"y'""':.-'--~-'---'--'-""'-'--~'-" 
ALS Quotation: ~--+--------------+:.;;_-;_.;.-;,.:D,..:,a~te:;:_rr:.:,Jm:,.::.·-=-e-=-Q,:.:is~p-=-at:.:,c:;:_~e:.:,d...:..: ~..c.....:..~-=:-~=~---1 

Delivery Address: , 385 Bourke Street, Melbourne . 5\lvC>d<of~er:' · 

o ~ 'i,~hr~ect:RentFree'Peripd: ·• 

SPECIAL INSTRUCTIONS: ...................................................................................................................................................... . 

Equipment Request 

12 Mlnlcan™ 1i4L No QT Yes $120ea 

>fl' Soll Gas Sam piing Train 12 No Yes Yes Yes/Yes Q 

Duplicate Soil Gas 12 Yes Yes Yes Yes/Yes Q 
Sam ler 

~ Female QT Connectors Q 

Male QT Connector Q 

Pressure Gauge - QT Yes/Yes Q 

Sampling Kit Case - Soil Yes NA 
Gas 

Tripod NA 

AlS SUPPUED EQUIPMENT 

ENFMCDR1.1 11-05-11 

!l9~GHT SDLUT!Ons 

Incl Above 

Incl Above 

$120 ea. 
Re Jacement 

$120 ea. 
Re lacemenl 

$250ea. 
Re lacement 

$200 
Replacement 

$80ea. 

Brls.bnne ·Adelaide· Bendigo· Ca.nbeHa • Geelong ·Gladstone· Melbourne CScoresby) ·Melbourne (Springvale}· Mudgee • Newc:at.tle • Nowra ·Perth· Wollongong· Sydney· Townwlllti • Traralgon · Wangaratta 

Item Quantity 

\it 

;( 

I /I 

ENFMCDR1.1 11·05·11 

f!'t:]11;:u:.i t~ 
t:Sn, . .1lironrn~f'lt~\ 'l'fiDCJluq4 ~::)r·1cJ.rn'!w.!l<::"•::!'Ut~CllJlll ITidt..1~..:tt"~.z:lt 

Item Description 

1.4 L Silonite Mini-Can with QT Valve 

Soil Gas Sampling Train (Compact) with QT Connections 
-12ml/min 

Replacement 
Value 

713,/' 

11+1 

!;i. 3 

Serial 
Nos 

'~'· 
/ 
·~) 

/ 

t::>l:.. J / 

101,~ 
lfr~ 
0~0-~ 
o:i_.3 /-! 
O:{c; ~ 

ocr1 /I 
11-:m:::a·.iiT snLilL.nnons ... ·. , ~ ~ 

B'isb•n• • Ad•laide • Bondigo • Canbo"a • Geelong ·Gladstone - Melbourne (Sco<0sby) - Melbourne (Sp,lngvole) • Mudg., • Newmtle • NoW<a ·Perth· Wollon9on9 ·Sydney· Townsvllle - Tr.ualgon Qngmtt• /-f-- .. ' 

'-'/ 



Item 

ENFMCDR1.1 11-05-11 

'r"l!':H~fj >~i. 

En1.i~rc~nm.t?.nJ:.:~4 ~· -r*~io~t:'ilr-1q s:.1~-'l:.2l't"ry:i,.~t::~~·uto~:~~t ~rict:t.;i ~;tir'~~'...ll 

Quantity 

1 

'~ 

Item Description 

Soil Gas Duplicate Sampling Train with QT Connections - . 
12ml/min 

Vacuum Gauge with female QT Connection 

,~ Female QT to%" tube connector 

Male QT to %"tube connector 

Tripod 

IRi»GHT SOILUTIOns 

Replacement 
Value 

/ 

Serial 
Nos 

F~ltt."id::-:.. 

E°~j,·t \,fi!"IOl'Ull'~ It!>., tt --~ v 'f ~·~t::, OS ~~~i':'~ l-$ t:".r.• .f;\ort"."J o1;a~ I'.;:• ~-11 tt~C·l-:~~ l!.F"U:'i u ~i.\: r~.~~~ 

Additional canisters and samplers can be ordered through any ALS Environmental Laboratory and supplied direct to 
your site or office by courier. For the fastest turnaround, canisters should be returned direct to Newcastle Laboratory. 

ALS Environmental, Newcastle 
· S/585 Maitland Road 

Mayfield West, NSW 2304 

Note that Dangerous Goods Transport Regulations may apply after sampling if the cylinder is pressurised 
or contains hazardous materials. 

ENFMCDR1.1 11-05-11 

Brisbane· Adelaide· Bt!ndl9Q · Canb!:!1ra ·CH-long· Gt11ds1one • Me-lbourne iScore5bvl ·Melbourne (Sptmgvali&) • Mudsi~e • Nl!'wonstle • NowrA ·Perth· Wollongong· S~·dney • Townsvlll~ - Traralgon • WMga.ratttt 
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 20EN1410827

:Amendment 1
:: LaboratoryClient CH2M HILL PTY LTD Environmental Division Newcastle

: :ContactContact MS EMMA WALSH Peter Keyte

:: AddressAddress LEVEL 40, 385 BOURKE ST P.O. BOX 1841

MELBOURNE VIC, AUSTRALIA 3000

5/585 Maitland Road Mayfield West NSW Australia 2304

:: E-mailE-mail emma.walsh@ch2m.com.au peter.keyte@alsglobal.com

:: TelephoneTelephone +61 02 9950 0200 +61 2 4014 2500

:: FacsimileFacsimile +61 02 9950 0600 +61 2 4967 7382

:Project 652556 - NORTON ROSE FULLBRIGHT AUSTRALIA QC Level : NEPM 2013  Schedule B(3) and ALS QCS3 requirement

:Order number ---- Date Samples Received : 09-Dec-2014 11:10

:C-O-C number ---- Date Analysis Commenced : 12-Dec-2014

Sampler : BRAD CLAY Issue Date : 13-Jan-2015 20:05

Site : ----

13:No. of samples received

Quote number : ---- 13:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.  

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dale Semple Analyst Newcastle

Dale Semple Analyst Newcastle - Organics

Daniel Junek Senior Air Analyst Newcastle - Organics

Justin Houghton Senior Analyst - Organic Newcastle - Organics

NATA Accredited Laboratory 825

Accredited for compliance with 

ISO/IEC 17025.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EN1410827 Amendment 1

652556 - NORTON ROSE FULLBRIGHT AUSTRALIA:Project

CH2M HILL PTY LTD

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing purposes.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

Key :

CAN-001: Results for Pressure - As Received are measured under controlled conditions using calibrated laboratory gauges. These results are expressed as an Absolute Pressure. 

Equivalent gauge pressures may be calculated by subtracting the Pressure - Laboratory Atmosphere taken at the time of measurement.

l

CAN-001: Results for Pressure - Gauge as Received are obtained from uncalibrated field gauges and are indicative only. These results may not precisely match calibrated gauge readings 

and may vary from field measurements due to changes in temperature and pressure

l

EP101: Results reported in µg/m³ are calculated from PPBV results based on a temperature of 25°C and atmospheric pressure of 101.3 kPa.l

EP104: Results reported in µg/m³ are calculated from Mol% results based on a temperature of 25°C and atmospheric pressure of 101.3 kPal

EP104: Sample canisters were received at sub-ambient pressures and required dilution in the laboratory prior to analysis. LOR values have been adjusted accordingly.l

This report has been amended as a result of a request for a lower level of reporting.l

l All results are privileged and confidential.
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652556 - NORTON ROSE FULLBRIGHT AUSTRALIA:Project

CH2M HILL PTY LTD

Analytical Results

SV16

C1094_S097

SV12

C0723_S091

SV10D

C0734_S114

SV10

C1294_S050

SV09

C1092_S054

Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

[04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

EN1410827-005EN1410827-004EN1410827-003EN1410827-002EN1410827-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP101: VOCs by USEPA Method TO15 (Calculated Concentration)

<250^ Freon 12 <250 <250 <250 <250µg/m³25075-71-8

<100^ Chloromethane <100 <100 <100 <100µg/m³10074-87-3

<350^ Freon 114 <350 <350 <350 <350µg/m³35076-14-2

<5.2^ Vinyl chloride <5.2 <5.2 <5.2 <5.2µg/m³5.175-01-4

<190^ Bromomethane <190 <190 <190 <190µg/m³19074-83-9

<130^ Chloroethane <130 <130 <130 <130µg/m³13075-00-3

<280^ Freon 11 <280 <280 <280 <280µg/m³28075-69-4

<200^ 1.1-Dichloroethene 306 276 <200 <200µg/m³20075-35-4

<170^ Dichloromethane <170 <170 <170 <170µg/m³17075-09-2

<380^ Freon 113 <380 <380 <380 <380µg/m³38076-13-1

<200^ 1.1-Dichloroethane 288 <200 <200 <200µg/m³20075-34-3

316^ cis-1.2-Dichloroethene 464 71.3 <20.0 <20.0µg/m³20156-59-2

<80.0^ Chloroform 94.2 <80.0 <80.0 <80.0µg/m³8067-66-3

<80.0^ 1.2-Dichloroethane <80.0 <80.0 <80.0 <80.0µg/m³80107-06-2

<270^ 1.1.1-Trichloroethane <270 <270 <270 <270µg/m³27071-55-6

<96.0^ Benzene <96.0 <96.0 <96.0 <96.0µg/m³10071-43-2

<310^ Carbon Tetrachloride <310 <310 <310 <310µg/m³31056-23-5

<230^ 1.2-Dichloropropane <230 <230 <230 <230µg/m³23078-87-5

650^ Trichloroethene 9400 1280 <5.4 <5.4µg/m³5.479-01-6

<230^ cis-1.3-Dichloropropylene <230 <230 <230 <230µg/m³23010061-01-5

<230^ trans-1.3-Dichloropropene <230 <230 <230 <230µg/m³23010061-02-6

<120^ 1.1.2-Trichloroethane <120 <120 <120 <120µg/m³12079-00-5

<190^ Toluene <190 <190 <190 <190µg/m³190108-88-3

<380^ 1.2-Dibromoethane (EDB) <380 <380 <380 <380µg/m³380106-93-4

902^ Tetrachloroethene 813 <340 <340 <340µg/m³340127-18-4

<230^ Chlorobenzene <230 <230 <230 <230µg/m³230108-90-7

<220^ Ethylbenzene <220 <220 <220 <220µg/m³220100-41-4

<430^ meta- & para-Xylene <430 <430 <430 <430µg/m³430108-38-3 106-42-3

<210^ Styrene <210 <210 <210 <210µg/m³210100-42-5

<340^ 1.1.2.2-Tetrachloroethane <340 <340 <340 <340µg/m³34079-34-5

<220^ ortho-Xylene <220 <220 <220 <220µg/m³22095-47-6

<240^ 4-Ethyltoluene <240 <240 <240 <240µg/m³240622-96-8

<650^ Total Xylenes <650 <650 <650 <650µg/m³6501330-20-7

<240^ 1.3.5-Trimethylbenzene <240 <240 <240 <240µg/m³240108-67-8

<240^ 1.2.4-Trimethylbenzene <240 <240 <240 <240µg/m³24095-63-6
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Analytical Results

SV16

C1094_S097

SV12

C0723_S091

SV10D

C0734_S114

SV10

C1294_S050

SV09

C1092_S054

Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

[04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

EN1410827-005EN1410827-004EN1410827-003EN1410827-002EN1410827-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP101: VOCs by USEPA Method TO15 (Calculated Concentration) - Continued

<300^ 1.3-Dichlorobenzene <300 <300 <300 <300µg/m³300541-73-1

<260^ Benzylchloride <260 <260 <260 <260µg/m³260100-44-7

<300^ 1.4-Dichlorobenzene <300 <300 <300 <300µg/m³300106-46-7

<300^ 1.2-Dichlorobenzene <300 <300 <300 <300µg/m³30095-50-1

<370^ 1.2.4-Trichlorobenzene <370 <370 <370 <370µg/m³370120-82-1

<530^ Hexachlorobutadiene <530 <530 <530 <530µg/m³53087-68-3

<120^ Acetone <120 <120 <120 <120µg/m³12067-64-1

<340^ Bromodichloromethane <340 <340 <340 <340µg/m³34075-27-4

<110^ 1.3-Butadiene <110 <110 <110 <110µg/m³110106-99-0

<160^ Carbon disulfide <160 <160 <160 <160µg/m³16075-15-0

<260^ 2-Chlorotoluene <260 <260 <260 <260µg/m³26095-49-8

<160^ 1-Chloro-2-propene (Allyl 

chloride)

<160 <160 <160 <160µg/m³160107-05-1

<170^ Cyclohexane <170 <170 <170 <170µg/m³170110-82-7

<430^ Dibromochloromethane <430 <430 <430 <430µg/m³430124-48-1

<180^ 1.4-Dioxane <180 <180 <180 <180µg/m³180123-91-1

<180^ Ethylacetate <180 <180 <180 <180µg/m³1809002-89-5

<200^ trans-1.2-Dichloroethene <200 <200 <200 <200µg/m³200156-60-5

<200^ Heptane <200 <200 <200 <200µg/m³200142-82-5

<180^ Hexane <180 <180 <180 <180µg/m³180110-54-3

<230^ Isooctane <230 <230 <230 <230µg/m³230540-84-1

<120^ Isopropyl Alcohol <120 <120 <120 <120µg/m³12067-63-0

<150^ 2-Butanone (MEK) <150 <150 <150 <150µg/m³15078-93-3

<200^ Methyl iso-Butyl ketone <200 <200 <200 <200µg/m³200108-10-1

<200^ 2-Hexanone (MBK) <200 <200 <200 <200µg/m³200591-78-6

<90.0^ Propene <90.0 <90.0 <90.0 <90.0µg/m³90115-07-1

<180^ Methyl tert-Butyl Ether (MTBE) <180 <180 <180 <180µg/m³1801634-04-4

<150^ Tetrahydrofuran <150 <150 <150 <150µg/m³150109-99-9

<520^ Bromoform <520 <520 <520 <520µg/m³52075-25-2

<180^ Vinyl Acetate <180 <180 <180 <180µg/m³180108-05-4

<220^ Vinyl bromide <220 <220 <220 <220µg/m³220593-60-2

<90.0^ Ethanol <90.0 <90.0 <90.0 <90.0µg/m³9064-17-5

<80.0^ Acetonitrile <80.0 <80.0 <80.0 <80.0µg/m³8075-05-8

<110^ Acrolein <110 <110 <110 <110µg/m³110107-02-8

<110^ Acrylonitrile <110 <110 <110 <110µg/m³110107-13-1
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Analytical Results

SV16

C1094_S097

SV12

C0723_S091

SV10D

C0734_S114

SV10

C1294_S050

SV09

C1092_S054

Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

[04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

EN1410827-005EN1410827-004EN1410827-003EN1410827-002EN1410827-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP101: VOCs by USEPA Method TO15 (Calculated Concentration) - Continued

<150^ tert-Butyl alcohol <150 <150 <150 <150µg/m³15075-65-0

<180^ 2-Chloro-1.3-butadiene <180 <180 <180 <180µg/m³180126-99-8

<210^ Di-isopropyl Ether <210 <210 <210 <210µg/m³210108-20-3

<210^ Ethyl tert-Butyl Ether (ETBE) <210 <210 <210 <210µg/m³210637-92-3

<210^ tert-Amyl Methyl Ether (TAME) <210 <210 <210 <210µg/m³210994-05-8

<210^ Methyl Methacrylate <210 <210 <210 <210µg/m³21080-62-6

<340^ 1.1.1.2-Tetrachloroethane <340 <340 <340 <340µg/m³340630-20-6

<240^ Isopropylbenzene <240 <240 <240 <240µg/m³25098-82-8

<240^ n-Propylbenzene <240 <240 <240 <240µg/m³250103-65-1

<270^ tert-Butylbenzene <270 <270 <270 <270µg/m³27098-06-6

<270^ sec-Butylbenzene <270 <270 <270 <270µg/m³270135-98-8

<270^ 2-isopropyltoluene <270 <270 <270 <270µg/m³270527-84-4

<270^ n-Butylbenzene <270 <270 <270 <270µg/m³270104-51-8

492^ Naphthalene 205 <98.8 465 <98.8µg/m³10091-20-3

EP104: Light Hydrocarbons

<0.020Ethene <0.020 <0.020 <0.020 <0.020Mol %0.0174-85-1

EP104: Light Hydrocarbons (Calc Conc)

<110000^ Ethene <110000 <110000 <110000 <110000µg/m³11000074-85-1

EP104: Permanent Gases

3.68Carbon Dioxide 2.09 1.86 5.27 4.16Mol %0.005124-38-9

<0.0010Carbon Monoxide <0.0010 <0.0010 <0.0010 <0.0010Mol %0.0005630-08-0

<0.010Hydrogen <0.010 0.016 <0.010 <0.010Mol %0.0051333-74-0

<0.010Helium 2.78 <0.010 0.012 <0.010Mol %0.0057440-59-7

18.0Oxygen 19.1 18.5 17.8 17.8Mol %0.17782-44-7

EP104: Permanent Gases (Calc Conc)

66200000^ Carbon Dioxide 37600000 33400000 94800000 74700000µg/m³90000124-38-9

<5000^ Carbon Monoxide <5000 <5000 <5000 <5000µg/m³5000630-08-0

<4000^ Hydrogen <4000 14000 <4000 <4000µg/m³40001333-74-0

235000000^ Oxygen 250000000 242000000 233000000 232000000µg/m³13100007782-44-7

<8000^ Helium 4540000 <8000 20000 <8000µg/m³80007440-59-7

Sampling Quality Assurance

86.7Pressure -  As received 78.8 83.9 91.0 84.8kPa0.1PRESSURE

101 101 101 101 101kPa0.1----Pressure - Laboratory Atmosphere

23.0 23.0 23.0 23.0 23.0°C0.1----Temperature as Received
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Analytical Results

SV16

C1094_S097

SV12

C0723_S091

SV10D

C0734_S114

SV10

C1294_S050

SV09

C1092_S054

Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

[04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

EN1410827-005EN1410827-004EN1410827-003EN1410827-002EN1410827-001UnitLORCAS NumberCompound

Result Result Result Result Result

USEPA Air Toxics Method TO15r

<50.0Freon 12 <50.0 <50.0 <50.0 <50.0ppbv5075-71-8

<50.0Chloromethane <50.0 <50.0 <50.0 <50.0ppbv5074-87-3

<50.0Freon 114 <50.0 <50.0 <50.0 <50.0ppbv5076-14-2

<10.0Vinyl chloride <10.0 <10.0 <10.0 <10.0ppbv275-01-4

<50.0Bromomethane <50.0 <50.0 <50.0 <50.0ppbv5074-83-9

<50.0Chloroethane <50.0 <50.0 <50.0 <50.0ppbv5075-00-3

<50.0Freon 11 <50.0 <50.0 <50.0 <50.0ppbv5075-69-4

<50.01.1-Dichloroethene 77.2 69.7 <50.0 <50.0ppbv5075-35-4

<50.0Dichloromethane <50.0 <50.0 <50.0 <50.0ppbv5075-09-2

<50.0Freon 113 <50.0 <50.0 <50.0 <50.0ppbv5076-13-1

<50.01.1-Dichloroethane 71.2 <50.0 <50.0 <50.0ppbv5075-34-3

79.7cis-1.2-Dichloroethene 117 18.0 <10.0 <10.0ppbv5156-59-2

<16.0Chloroform 19.3 <16.0 <16.0 <16.0ppbv1667-66-3

<20.01.2-Dichloroethane <20.0 <20.0 <20.0 <20.0ppbv20107-06-2

<50.01.1.1-Trichloroethane <50.0 <50.0 <50.0 <50.0ppbv5071-55-6

<30.0Benzene <30.0 <30.0 <30.0 <30.0ppbv3071-43-2

<50.0Carbon Tetrachloride <50.0 <50.0 <50.0 <50.0ppbv5056-23-5

<50.01.2-Dichloropropane <50.0 <50.0 <50.0 <50.0ppbv5078-87-5

121Trichloroethene 1750 238 <10.0 <10.0ppbv179-01-6

<50.0cis-1.3-Dichloropropylene <50.0 <50.0 <50.0 <50.0ppbv5010061-01-5

<50.0trans-1.3-Dichloropropene <50.0 <50.0 <50.0 <50.0ppbv5010061-02-6

<20.01.1.2-Trichloroethane <20.0 <20.0 <20.0 <20.0ppbv2079-00-5

<50.0Toluene <50.0 <50.0 <50.0 <50.0ppbv50108-88-3

<50.01.2-Dibromoethane (EDB) <50.0 <50.0 <50.0 <50.0ppbv50106-93-4

133Tetrachloroethene 120 <50.0 <50.0 <50.0ppbv50127-18-4

<50.0Chlorobenzene <50.0 <50.0 <50.0 <50.0ppbv50108-90-7

<50.0Ethylbenzene <50.0 <50.0 <50.0 <50.0ppbv50100-41-4

<100meta- & para-Xylene <100 <100 <100 <100ppbv50108-38-3 106-42-3

<50.0Styrene <50.0 <50.0 <50.0 <50.0ppbv50100-42-5

<50.01.1.2.2-Tetrachloroethane <50.0 <50.0 <50.0 <50.0ppbv5079-34-5

<50.0ortho-Xylene <50.0 <50.0 <50.0 <50.0ppbv5095-47-6

<50.04-Ethyltoluene <50.0 <50.0 <50.0 <50.0ppbv50622-96-8

<50.01.3.5-Trimethylbenzene <50.0 <50.0 <50.0 <50.0ppbv50108-67-8

<50.01.2.4-Trimethylbenzene <50.0 <50.0 <50.0 <50.0ppbv5095-63-6

<50.01.3-Dichlorobenzene <50.0 <50.0 <50.0 <50.0ppbv50541-73-1
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Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

[04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

EN1410827-005EN1410827-004EN1410827-003EN1410827-002EN1410827-001UnitLORCAS NumberCompound

Result Result Result Result Result

USEPA Air Toxics Method TO15r - Continued

<50.0Benzylchloride <50.0 <50.0 <50.0 <50.0ppbv50100-44-7

<50.01.4-Dichlorobenzene <50.0 <50.0 <50.0 <50.0ppbv50106-46-7

<50.01.2-Dichlorobenzene <50.0 <50.0 <50.0 <50.0ppbv5095-50-1

<50.01.2.4-Trichlorobenzene <50.0 <50.0 <50.0 <50.0ppbv50120-82-1

<50.0Hexachlorobutadiene <50.0 <50.0 <50.0 <50.0ppbv5087-68-3

<50.0Acetone <50.0 <50.0 <50.0 <50.0ppbv5067-64-1

<50.0Bromodichloromethane <50.0 <50.0 <50.0 <50.0ppbv5075-27-4

<50.01.3-Butadiene <50.0 <50.0 <50.0 <50.0ppbv50106-99-0

<50.0Carbon disulfide <50.0 <50.0 <50.0 <50.0ppbv5075-15-0

<50.02-Chlorotoluene <50.0 <50.0 <50.0 <50.0ppbv5095-49-8

<50.01-Chloro-2-propene (Allyl 

chloride)

<50.0 <50.0 <50.0 <50.0ppbv50107-05-1

<50.0Cyclohexane <50.0 <50.0 <50.0 <50.0ppbv50110-82-7

<50.0Dibromochloromethane <50.0 <50.0 <50.0 <50.0ppbv50124-48-1

<50.01.4-Dioxane <50.0 <50.0 <50.0 <50.0ppbv50123-91-1

<50.0Ethylacetate <50.0 <50.0 <50.0 <50.0ppbv509002-89-5

<50.0trans-1.2-Dichloroethene <50.0 <50.0 <50.0 <50.0ppbv50156-60-5

<50.0Heptane <50.0 <50.0 <50.0 <50.0ppbv50142-82-5

<50.0Hexane <50.0 <50.0 <50.0 <50.0ppbv50110-54-3

<50.0Isooctane <50.0 <50.0 <50.0 <50.0ppbv50540-84-1

<50.0Isopropyl Alcohol <50.0 <50.0 <50.0 <50.0ppbv5067-63-0

<50.02-Butanone (MEK) <50.0 <50.0 <50.0 <50.0ppbv5078-93-3

<50.0Methyl iso-Butyl ketone <50.0 <50.0 <50.0 <50.0ppbv50108-10-1

<50.02-Hexanone (MBK) <50.0 <50.0 <50.0 <50.0ppbv50591-78-6

<50.0Propene <50.0 <50.0 <50.0 <50.0ppbv50115-07-1

<50.0Methyl tert-Butyl Ether (MTBE) <50.0 <50.0 <50.0 <50.0ppbv501634-04-4

<50.0Tetrahydrofuran <50.0 <50.0 <50.0 <50.0ppbv50109-99-9

<50.0Bromoform <50.0 <50.0 <50.0 <50.0ppbv5075-25-2

<50.0Vinyl Acetate <50.0 <50.0 <50.0 <50.0ppbv50108-05-4

<50.0Vinyl bromide <50.0 <50.0 <50.0 <50.0ppbv50593-60-2

<50.0Ethanol <50.0 <50.0 <50.0 <50.0ppbv5064-17-5

<50.0Acetonitrile <50.0 <50.0 <50.0 <50.0ppbv5075-05-8

<50.0Acrolein <50.0 <50.0 <50.0 <50.0ppbv50107-02-8

<50.0Acrylonitrile <50.0 <50.0 <50.0 <50.0ppbv50107-13-1

<50.0tert-Butyl alcohol <50.0 <50.0 <50.0 <50.0ppbv5075-65-0
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C0723_S091

SV10D

C0734_S114

SV10

C1294_S050

SV09

C1092_S054

Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

[04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

EN1410827-005EN1410827-004EN1410827-003EN1410827-002EN1410827-001UnitLORCAS NumberCompound

Result Result Result Result Result

USEPA Air Toxics Method TO15r - Continued

<50.02-Chloro-1.3-butadiene <50.0 <50.0 <50.0 <50.0ppbv50126-99-8

<50.0Di-isopropyl Ether <50.0 <50.0 <50.0 <50.0ppbv50108-20-3

<50.0Ethyl tert-Butyl Ether (ETBE) <50.0 <50.0 <50.0 <50.0ppbv50637-92-3

<50.0tert-Amyl Methyl Ether (TAME) <50.0 <50.0 <50.0 <50.0ppbv50994-05-8

<50.0Methyl Methacrylate <50.0 <50.0 <50.0 <50.0ppbv5080-62-6

<50.01.1.1.2-Tetrachloroethane <50.0 <50.0 <50.0 <50.0ppbv50630-20-6

<50.0Isopropylbenzene <50.0 <50.0 <50.0 <50.0ppbv5098-82-8

<100n-Propylbenzene <100 <100 <100 <100ppbv50103-65-1

<50.0tert-Butylbenzene <50.0 <50.0 <50.0 <50.0ppbv5098-06-6

<50.0sec-Butylbenzene <50.0 <50.0 <50.0 <50.0ppbv50135-98-8

<50.02-isopropyltoluene <50.0 <50.0 <50.0 <50.0ppbv50527-84-4

<50.0n-Butylbenzene <50.0 <50.0 <50.0 <50.0ppbv50104-51-8

94.0Naphthalene 39.1 <19.0 88.8 <19.0ppbv1991-20-3

USEPA Air Toxics Method TO15r Surrogates

1074-Bromofluorobenzene 108 109 107 107%0.5460-00-4
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SV20S

C1097_S061

SV19D
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Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

[04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

EN1410827-010EN1410827-009EN1410827-008EN1410827-007EN1410827-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP101: VOCs by USEPA Method TO15 (Calculated Concentration)

<250^ Freon 12 <250 <250 <250 <250µg/m³25075-71-8

<100^ Chloromethane <100 <100 <100 <100µg/m³10074-87-3

<350^ Freon 114 <350 <350 <350 <350µg/m³35076-14-2

<5.2^ Vinyl chloride <5.2 <5.2 <5.2 <5.2µg/m³5.175-01-4

<190^ Bromomethane <190 <190 <190 <190µg/m³19074-83-9

<130^ Chloroethane <130 <130 <130 <130µg/m³13075-00-3

<280^ Freon 11 <280 <280 <280 <280µg/m³28075-69-4

<200^ 1.1-Dichloroethene <200 <200 <200 <200µg/m³20075-35-4

<170^ Dichloromethane <170 <170 <170 <170µg/m³17075-09-2

<380^ Freon 113 <380 <380 <380 <380µg/m³38076-13-1

<200^ 1.1-Dichloroethane <200 <200 <200 <200µg/m³20075-34-3

<20.0^ cis-1.2-Dichloroethene <20.0 <20.0 <20.0 <20.0µg/m³20156-59-2

<80.0^ Chloroform <80.0 <80.0 <80.0 <80.0µg/m³8067-66-3

<80.0^ 1.2-Dichloroethane <80.0 <80.0 <80.0 <80.0µg/m³80107-06-2

<270^ 1.1.1-Trichloroethane <270 <270 <270 <270µg/m³27071-55-6

<96.0^ Benzene <96.0 <96.0 <96.0 <96.0µg/m³10071-43-2

<310^ Carbon Tetrachloride <310 <310 <310 <310µg/m³31056-23-5

<230^ 1.2-Dichloropropane <230 <230 <230 <230µg/m³23078-87-5

223^ Trichloroethene 2690 <5.4 <5.4 <5.4µg/m³5.479-01-6

<230^ cis-1.3-Dichloropropylene <230 <230 <230 <230µg/m³23010061-01-5

<230^ trans-1.3-Dichloropropene <230 <230 <230 <230µg/m³23010061-02-6

<120^ 1.1.2-Trichloroethane <120 <120 <120 <120µg/m³12079-00-5

<190^ Toluene <190 <190 <190 <190µg/m³190108-88-3

<380^ 1.2-Dibromoethane (EDB) <380 <380 <380 <380µg/m³380106-93-4

<340^ Tetrachloroethene 1570 <340 <340 <340µg/m³340127-18-4

<230^ Chlorobenzene <230 <230 <230 <230µg/m³230108-90-7

<220^ Ethylbenzene <220 <220 <220 <220µg/m³220100-41-4

<430^ meta- & para-Xylene <430 <430 <430 <430µg/m³430108-38-3 106-42-3

<210^ Styrene <210 <210 <210 <210µg/m³210100-42-5

<340^ 1.1.2.2-Tetrachloroethane <340 <340 <340 <340µg/m³34079-34-5

<220^ ortho-Xylene <220 <220 <220 <220µg/m³22095-47-6

<240^ 4-Ethyltoluene <240 <240 <240 <240µg/m³240622-96-8

<650^ Total Xylenes <650 <650 <650 <650µg/m³6501330-20-7

<240^ 1.3.5-Trimethylbenzene <240 <240 <240 <240µg/m³240108-67-8

<240^ 1.2.4-Trimethylbenzene <240 <240 <240 <240µg/m³24095-63-6
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Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

[04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

EN1410827-010EN1410827-009EN1410827-008EN1410827-007EN1410827-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP101: VOCs by USEPA Method TO15 (Calculated Concentration) - Continued

<300^ 1.3-Dichlorobenzene <300 <300 <300 <300µg/m³300541-73-1

<260^ Benzylchloride <260 <260 <260 <260µg/m³260100-44-7

<300^ 1.4-Dichlorobenzene <300 <300 <300 <300µg/m³300106-46-7

<300^ 1.2-Dichlorobenzene <300 <300 <300 <300µg/m³30095-50-1

<370^ 1.2.4-Trichlorobenzene <370 <370 <370 <370µg/m³370120-82-1

<530^ Hexachlorobutadiene <530 <530 <530 <530µg/m³53087-68-3

<120^ Acetone <120 <120 <120 <120µg/m³12067-64-1

<340^ Bromodichloromethane <340 <340 <340 <340µg/m³34075-27-4

<110^ 1.3-Butadiene <110 <110 <110 <110µg/m³110106-99-0

<160^ Carbon disulfide <160 <160 <160 <160µg/m³16075-15-0

<260^ 2-Chlorotoluene <260 <260 <260 <260µg/m³26095-49-8

<160^ 1-Chloro-2-propene (Allyl 

chloride)

<160 <160 <160 <160µg/m³160107-05-1

<170^ Cyclohexane <170 <170 <170 <170µg/m³170110-82-7

<430^ Dibromochloromethane <430 <430 <430 <430µg/m³430124-48-1

<180^ 1.4-Dioxane <180 <180 <180 <180µg/m³180123-91-1

<180^ Ethylacetate <180 <180 <180 <180µg/m³1809002-89-5

<200^ trans-1.2-Dichloroethene <200 <200 <200 <200µg/m³200156-60-5

<200^ Heptane <200 <200 <200 <200µg/m³200142-82-5

<180^ Hexane <180 <180 <180 <180µg/m³180110-54-3

<230^ Isooctane <230 <230 <230 <230µg/m³230540-84-1

<120^ Isopropyl Alcohol <120 <120 <120 <120µg/m³12067-63-0

<150^ 2-Butanone (MEK) <150 <150 <150 <150µg/m³15078-93-3

<200^ Methyl iso-Butyl ketone <200 <200 <200 <200µg/m³200108-10-1

<200^ 2-Hexanone (MBK) <200 <200 <200 <200µg/m³200591-78-6

<90.0^ Propene <90.0 <90.0 <90.0 <90.0µg/m³90115-07-1

<180^ Methyl tert-Butyl Ether (MTBE) <180 <180 <180 <180µg/m³1801634-04-4

<150^ Tetrahydrofuran <150 <150 <150 <150µg/m³150109-99-9

<520^ Bromoform <520 <520 <520 <520µg/m³52075-25-2

<180^ Vinyl Acetate <180 <180 <180 <180µg/m³180108-05-4

<220^ Vinyl bromide <220 <220 <220 <220µg/m³220593-60-2

<90.0^ Ethanol <90.0 <90.0 <90.0 <90.0µg/m³9064-17-5

<80.0^ Acetonitrile <80.0 <80.0 <80.0 <80.0µg/m³8075-05-8

<110^ Acrolein <110 <110 <110 <110µg/m³110107-02-8

<110^ Acrylonitrile <110 <110 <110 <110µg/m³110107-13-1
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C0720_S023

Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

[04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

EN1410827-010EN1410827-009EN1410827-008EN1410827-007EN1410827-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP101: VOCs by USEPA Method TO15 (Calculated Concentration) - Continued

<150^ tert-Butyl alcohol <150 <150 <150 <150µg/m³15075-65-0

<180^ 2-Chloro-1.3-butadiene <180 <180 <180 <180µg/m³180126-99-8

<210^ Di-isopropyl Ether <210 <210 <210 <210µg/m³210108-20-3

<210^ Ethyl tert-Butyl Ether (ETBE) <210 <210 <210 <210µg/m³210637-92-3

<210^ tert-Amyl Methyl Ether (TAME) <210 <210 <210 <210µg/m³210994-05-8

<210^ Methyl Methacrylate <210 <210 <210 <210µg/m³21080-62-6

<340^ 1.1.1.2-Tetrachloroethane <340 <340 <340 <340µg/m³340630-20-6

<240^ Isopropylbenzene <240 <240 <240 <240µg/m³25098-82-8

<240^ n-Propylbenzene <240 <240 <240 <240µg/m³250103-65-1

<270^ tert-Butylbenzene <270 <270 <270 <270µg/m³27098-06-6

<270^ sec-Butylbenzene <270 <270 <270 <270µg/m³270135-98-8

<270^ 2-isopropyltoluene <270 <270 <270 <270µg/m³270527-84-4

<270^ n-Butylbenzene <270 <270 <270 <270µg/m³270104-51-8

<98.8^ Naphthalene <98.8 <98.8 <98.8 <98.8µg/m³10091-20-3

EP104: Light Hydrocarbons

<0.020Ethene <0.020 <0.020 <0.020 <0.020Mol %0.0174-85-1

EP104: Light Hydrocarbons (Calc Conc)

<110000^ Ethene <110000 <110000 <110000 <110000µg/m³11000074-85-1

EP104: Permanent Gases

4.98Carbon Dioxide 15.4 2.71 4.52 3.78Mol %0.005124-38-9

<0.0010Carbon Monoxide <0.0010 <0.0010 <0.0010 <0.0010Mol %0.0005630-08-0

<0.010Hydrogen <0.010 <0.010 <0.010 <0.010Mol %0.0051333-74-0

<0.010Helium <0.010 <0.010 <0.010 0.013Mol %0.0057440-59-7

16.0Oxygen 9.20 18.9 17.4 18.1Mol %0.17782-44-7

EP104: Permanent Gases (Calc Conc)

89600000^ Carbon Dioxide 277000000 48700000 81300000 68000000µg/m³90000124-38-9

<5000^ Carbon Monoxide <5000 <5000 <5000 <5000µg/m³5000630-08-0

<4000^ Hydrogen <4000 <4000 <4000 <4000µg/m³40001333-74-0

209000000^ Oxygen 120000000 248000000 228000000 236000000µg/m³13100007782-44-7

<8000^ Helium <8000 <8000 <8000 22000µg/m³80007440-59-7

Sampling Quality Assurance

92.1Pressure -  As received 96.8 84.8 80.6 90.3kPa0.1PRESSURE

101 101 101 101 101kPa0.1----Pressure - Laboratory Atmosphere

23.0 23.0 23.0 23.0 23.0°C0.1----Temperature as Received
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SV20S

C1097_S061

SV19D

C0713_S080

SV19S

C0993_S118

SV18D

C1326_S026

SV18S

C0720_S023

Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

[04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

EN1410827-010EN1410827-009EN1410827-008EN1410827-007EN1410827-006UnitLORCAS NumberCompound

Result Result Result Result Result

USEPA Air Toxics Method TO15r

<50.0Freon 12 <50.0 <50.0 <50.0 <50.0ppbv5075-71-8

<50.0Chloromethane <50.0 <50.0 <50.0 <50.0ppbv5074-87-3

<50.0Freon 114 <50.0 <50.0 <50.0 <50.0ppbv5076-14-2

<10.0Vinyl chloride <10.0 <10.0 <10.0 <10.0ppbv275-01-4

<50.0Bromomethane <50.0 <50.0 <50.0 <50.0ppbv5074-83-9

<50.0Chloroethane <50.0 <50.0 <50.0 <50.0ppbv5075-00-3

<50.0Freon 11 <50.0 <50.0 <50.0 <50.0ppbv5075-69-4

<50.01.1-Dichloroethene <50.0 <50.0 <50.0 <50.0ppbv5075-35-4

<50.0Dichloromethane <50.0 <50.0 <50.0 <50.0ppbv5075-09-2

<50.0Freon 113 <50.0 <50.0 <50.0 <50.0ppbv5076-13-1

<50.01.1-Dichloroethane <50.0 <50.0 <50.0 <50.0ppbv5075-34-3

<10.0cis-1.2-Dichloroethene <10.0 <10.0 <10.0 <10.0ppbv5156-59-2

<16.0Chloroform <16.0 <16.0 <16.0 <16.0ppbv1667-66-3

<20.01.2-Dichloroethane <20.0 <20.0 <20.0 <20.0ppbv20107-06-2

<50.01.1.1-Trichloroethane <50.0 <50.0 <50.0 <50.0ppbv5071-55-6

<30.0Benzene <30.0 <30.0 <30.0 <30.0ppbv3071-43-2

<50.0Carbon Tetrachloride <50.0 <50.0 <50.0 <50.0ppbv5056-23-5

<50.01.2-Dichloropropane <50.0 <50.0 <50.0 <50.0ppbv5078-87-5

41.6Trichloroethene 501 <10.0 <10.0 <10.0ppbv179-01-6

<50.0cis-1.3-Dichloropropylene <50.0 <50.0 <50.0 <50.0ppbv5010061-01-5

<50.0trans-1.3-Dichloropropene <50.0 <50.0 <50.0 <50.0ppbv5010061-02-6

<20.01.1.2-Trichloroethane <20.0 <20.0 <20.0 <20.0ppbv2079-00-5

<50.0Toluene <50.0 <50.0 <50.0 <50.0ppbv50108-88-3

<50.01.2-Dibromoethane (EDB) <50.0 <50.0 <50.0 <50.0ppbv50106-93-4

<50.0Tetrachloroethene 232 <50.0 <50.0 <50.0ppbv50127-18-4

<50.0Chlorobenzene <50.0 <50.0 <50.0 <50.0ppbv50108-90-7

<50.0Ethylbenzene <50.0 <50.0 <50.0 <50.0ppbv50100-41-4

<100meta- & para-Xylene <100 <100 <100 <100ppbv50108-38-3 106-42-3

<50.0Styrene <50.0 <50.0 <50.0 <50.0ppbv50100-42-5

<50.01.1.2.2-Tetrachloroethane <50.0 <50.0 <50.0 <50.0ppbv5079-34-5

<50.0ortho-Xylene <50.0 <50.0 <50.0 <50.0ppbv5095-47-6

<50.04-Ethyltoluene <50.0 <50.0 <50.0 <50.0ppbv50622-96-8

<50.01.3.5-Trimethylbenzene <50.0 <50.0 <50.0 <50.0ppbv50108-67-8

<50.01.2.4-Trimethylbenzene <50.0 <50.0 <50.0 <50.0ppbv5095-63-6

<50.01.3-Dichlorobenzene <50.0 <50.0 <50.0 <50.0ppbv50541-73-1
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Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

[04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

EN1410827-010EN1410827-009EN1410827-008EN1410827-007EN1410827-006UnitLORCAS NumberCompound

Result Result Result Result Result

USEPA Air Toxics Method TO15r - Continued

<50.0Benzylchloride <50.0 <50.0 <50.0 <50.0ppbv50100-44-7

<50.01.4-Dichlorobenzene <50.0 <50.0 <50.0 <50.0ppbv50106-46-7

<50.01.2-Dichlorobenzene <50.0 <50.0 <50.0 <50.0ppbv5095-50-1

<50.01.2.4-Trichlorobenzene <50.0 <50.0 <50.0 <50.0ppbv50120-82-1

<50.0Hexachlorobutadiene <50.0 <50.0 <50.0 <50.0ppbv5087-68-3

<50.0Acetone <50.0 <50.0 <50.0 <50.0ppbv5067-64-1

<50.0Bromodichloromethane <50.0 <50.0 <50.0 <50.0ppbv5075-27-4

<50.01.3-Butadiene <50.0 <50.0 <50.0 <50.0ppbv50106-99-0

<50.0Carbon disulfide <50.0 <50.0 <50.0 <50.0ppbv5075-15-0

<50.02-Chlorotoluene <50.0 <50.0 <50.0 <50.0ppbv5095-49-8

<50.01-Chloro-2-propene (Allyl 

chloride)

<50.0 <50.0 <50.0 <50.0ppbv50107-05-1

<50.0Cyclohexane <50.0 <50.0 <50.0 <50.0ppbv50110-82-7

<50.0Dibromochloromethane <50.0 <50.0 <50.0 <50.0ppbv50124-48-1

<50.01.4-Dioxane <50.0 <50.0 <50.0 <50.0ppbv50123-91-1

<50.0Ethylacetate <50.0 <50.0 <50.0 <50.0ppbv509002-89-5

<50.0trans-1.2-Dichloroethene <50.0 <50.0 <50.0 <50.0ppbv50156-60-5

<50.0Heptane <50.0 <50.0 <50.0 <50.0ppbv50142-82-5

<50.0Hexane <50.0 <50.0 <50.0 <50.0ppbv50110-54-3

<50.0Isooctane <50.0 <50.0 <50.0 <50.0ppbv50540-84-1

<50.0Isopropyl Alcohol <50.0 <50.0 <50.0 <50.0ppbv5067-63-0

<50.02-Butanone (MEK) <50.0 <50.0 <50.0 <50.0ppbv5078-93-3

<50.0Methyl iso-Butyl ketone <50.0 <50.0 <50.0 <50.0ppbv50108-10-1

<50.02-Hexanone (MBK) <50.0 <50.0 <50.0 <50.0ppbv50591-78-6

<50.0Propene <50.0 <50.0 <50.0 <50.0ppbv50115-07-1

<50.0Methyl tert-Butyl Ether (MTBE) <50.0 <50.0 <50.0 <50.0ppbv501634-04-4

<50.0Tetrahydrofuran <50.0 <50.0 <50.0 <50.0ppbv50109-99-9

<50.0Bromoform <50.0 <50.0 <50.0 <50.0ppbv5075-25-2

<50.0Vinyl Acetate <50.0 <50.0 <50.0 <50.0ppbv50108-05-4

<50.0Vinyl bromide <50.0 <50.0 <50.0 <50.0ppbv50593-60-2

<50.0Ethanol <50.0 <50.0 <50.0 <50.0ppbv5064-17-5

<50.0Acetonitrile <50.0 <50.0 <50.0 <50.0ppbv5075-05-8

<50.0Acrolein <50.0 <50.0 <50.0 <50.0ppbv50107-02-8

<50.0Acrylonitrile <50.0 <50.0 <50.0 <50.0ppbv50107-13-1

<50.0tert-Butyl alcohol <50.0 <50.0 <50.0 <50.0ppbv5075-65-0
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Analytical Results

SV20S

C1097_S061

SV19D

C0713_S080

SV19S

C0993_S118

SV18D

C1326_S026

SV18S

C0720_S023

Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

[04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

EN1410827-010EN1410827-009EN1410827-008EN1410827-007EN1410827-006UnitLORCAS NumberCompound

Result Result Result Result Result

USEPA Air Toxics Method TO15r - Continued

<50.02-Chloro-1.3-butadiene <50.0 <50.0 <50.0 <50.0ppbv50126-99-8

<50.0Di-isopropyl Ether <50.0 <50.0 <50.0 <50.0ppbv50108-20-3

<50.0Ethyl tert-Butyl Ether (ETBE) <50.0 <50.0 <50.0 <50.0ppbv50637-92-3

<50.0tert-Amyl Methyl Ether (TAME) <50.0 <50.0 <50.0 <50.0ppbv50994-05-8

<50.0Methyl Methacrylate <50.0 <50.0 <50.0 <50.0ppbv5080-62-6

<50.01.1.1.2-Tetrachloroethane <50.0 <50.0 <50.0 <50.0ppbv50630-20-6

<50.0Isopropylbenzene <50.0 <50.0 <50.0 <50.0ppbv5098-82-8

<100n-Propylbenzene <100 <100 <100 <100ppbv50103-65-1

<50.0tert-Butylbenzene <50.0 <50.0 <50.0 <50.0ppbv5098-06-6

<50.0sec-Butylbenzene <50.0 <50.0 <50.0 <50.0ppbv50135-98-8

<50.02-isopropyltoluene <50.0 <50.0 <50.0 <50.0ppbv50527-84-4

<50.0n-Butylbenzene <50.0 <50.0 <50.0 <50.0ppbv50104-51-8

<19.0Naphthalene <19.0 <19.0 <19.0 <19.0ppbv1991-20-3

USEPA Air Toxics Method TO15r Surrogates

1104-Bromofluorobenzene 108 110 110 109%0.5460-00-4
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--------TRIP BLANK

C1314

DUP01_141204

C0859

SV20D

C0741_S046

Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

--------[04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

----------------EN1410827-013EN1410827-012EN1410827-011UnitLORCAS NumberCompound

Result Result Result Result Result

EP101: VOCs by USEPA Method TO15 (Calculated Concentration)

<250^ Freon 12 <250 <250 ---- ----µg/m³25075-71-8

<100^ Chloromethane <100 <100 ---- ----µg/m³10074-87-3

<350^ Freon 114 <350 <350 ---- ----µg/m³35076-14-2

<5.2^ Vinyl chloride <5.2 <5.2 ---- ----µg/m³5.175-01-4

<190^ Bromomethane <190 <190 ---- ----µg/m³19074-83-9

<130^ Chloroethane <130 <130 ---- ----µg/m³13075-00-3

<280^ Freon 11 <280 <280 ---- ----µg/m³28075-69-4

<200^ 1.1-Dichloroethene 254 <200 ---- ----µg/m³20075-35-4

<170^ Dichloromethane <170 <170 ---- ----µg/m³17075-09-2

<380^ Freon 113 <380 <380 ---- ----µg/m³38076-13-1

<200^ 1.1-Dichloroethane 260 <200 ---- ----µg/m³20075-34-3

<20.0^ cis-1.2-Dichloroethene 412 <20.0 ---- ----µg/m³20156-59-2

<80.0^ Chloroform 90.3 <80.0 ---- ----µg/m³8067-66-3

<80.0^ 1.2-Dichloroethane <80.0 <80.0 ---- ----µg/m³80107-06-2

<270^ 1.1.1-Trichloroethane <270 <270 ---- ----µg/m³27071-55-6

<96.0^ Benzene <96.0 <96.0 ---- ----µg/m³10071-43-2

<310^ Carbon Tetrachloride <310 <310 ---- ----µg/m³31056-23-5

<230^ 1.2-Dichloropropane <230 <230 ---- ----µg/m³23078-87-5

<5.4^ Trichloroethene 8970 <5.4 ---- ----µg/m³5.479-01-6

<230^ cis-1.3-Dichloropropylene <230 <230 ---- ----µg/m³23010061-01-5

<230^ trans-1.3-Dichloropropene <230 <230 ---- ----µg/m³23010061-02-6

<120^ 1.1.2-Trichloroethane <120 <120 ---- ----µg/m³12079-00-5

<190^ Toluene <190 <190 ---- ----µg/m³190108-88-3

<380^ 1.2-Dibromoethane (EDB) <380 <380 ---- ----µg/m³380106-93-4

<340^ Tetrachloroethene 773 <340 ---- ----µg/m³340127-18-4

<230^ Chlorobenzene <230 <230 ---- ----µg/m³230108-90-7

<220^ Ethylbenzene <220 <220 ---- ----µg/m³220100-41-4

<430^ meta- & para-Xylene <430 <430 ---- ----µg/m³430108-38-3 106-42-3

<210^ Styrene <210 <210 ---- ----µg/m³210100-42-5

<340^ 1.1.2.2-Tetrachloroethane <340 <340 ---- ----µg/m³34079-34-5

<220^ ortho-Xylene <220 <220 ---- ----µg/m³22095-47-6

<240^ 4-Ethyltoluene <240 <240 ---- ----µg/m³240622-96-8

<650^ Total Xylenes <650 <650 ---- ----µg/m³6501330-20-7

<240^ 1.3.5-Trimethylbenzene <240 <240 ---- ----µg/m³240108-67-8

<240^ 1.2.4-Trimethylbenzene <240 <240 ---- ----µg/m³24095-63-6
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--------TRIP BLANK

C1314

DUP01_141204

C0859

SV20D

C0741_S046

Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

--------[04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

----------------EN1410827-013EN1410827-012EN1410827-011UnitLORCAS NumberCompound

Result Result Result Result Result

EP101: VOCs by USEPA Method TO15 (Calculated Concentration) - Continued

<300^ 1.3-Dichlorobenzene <300 <300 ---- ----µg/m³300541-73-1

<260^ Benzylchloride <260 <260 ---- ----µg/m³260100-44-7

<300^ 1.4-Dichlorobenzene <300 <300 ---- ----µg/m³300106-46-7

<300^ 1.2-Dichlorobenzene <300 <300 ---- ----µg/m³30095-50-1

<370^ 1.2.4-Trichlorobenzene <370 <370 ---- ----µg/m³370120-82-1

<530^ Hexachlorobutadiene <530 <530 ---- ----µg/m³53087-68-3

<120^ Acetone <120 <120 ---- ----µg/m³12067-64-1

<340^ Bromodichloromethane <340 <340 ---- ----µg/m³34075-27-4

<110^ 1.3-Butadiene <110 <110 ---- ----µg/m³110106-99-0

<160^ Carbon disulfide <160 <160 ---- ----µg/m³16075-15-0

<260^ 2-Chlorotoluene <260 <260 ---- ----µg/m³26095-49-8

<160^ 1-Chloro-2-propene (Allyl 

chloride)

<160 <160 ---- ----µg/m³160107-05-1

<170^ Cyclohexane <170 <170 ---- ----µg/m³170110-82-7

<430^ Dibromochloromethane <430 <430 ---- ----µg/m³430124-48-1

<180^ 1.4-Dioxane <180 <180 ---- ----µg/m³180123-91-1

<180^ Ethylacetate <180 <180 ---- ----µg/m³1809002-89-5

<200^ trans-1.2-Dichloroethene <200 <200 ---- ----µg/m³200156-60-5

<200^ Heptane <200 <200 ---- ----µg/m³200142-82-5

<180^ Hexane <180 <180 ---- ----µg/m³180110-54-3

<230^ Isooctane <230 <230 ---- ----µg/m³230540-84-1

<120^ Isopropyl Alcohol <120 <120 ---- ----µg/m³12067-63-0

<150^ 2-Butanone (MEK) <150 <150 ---- ----µg/m³15078-93-3

<200^ Methyl iso-Butyl ketone <200 <200 ---- ----µg/m³200108-10-1

<200^ 2-Hexanone (MBK) <200 <200 ---- ----µg/m³200591-78-6

<90.0^ Propene 130 <90.0 ---- ----µg/m³90115-07-1

<180^ Methyl tert-Butyl Ether (MTBE) <180 <180 ---- ----µg/m³1801634-04-4

<150^ Tetrahydrofuran <150 <150 ---- ----µg/m³150109-99-9

<520^ Bromoform <520 <520 ---- ----µg/m³52075-25-2

<180^ Vinyl Acetate <180 <180 ---- ----µg/m³180108-05-4

<220^ Vinyl bromide <220 <220 ---- ----µg/m³220593-60-2

<90.0^ Ethanol <90.0 <90.0 ---- ----µg/m³9064-17-5

<80.0^ Acetonitrile <80.0 <80.0 ---- ----µg/m³8075-05-8

<110^ Acrolein <110 <110 ---- ----µg/m³110107-02-8

<110^ Acrylonitrile <110 <110 ---- ----µg/m³110107-13-1
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--------TRIP BLANK

C1314

DUP01_141204

C0859

SV20D

C0741_S046

Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

--------[04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

----------------EN1410827-013EN1410827-012EN1410827-011UnitLORCAS NumberCompound

Result Result Result Result Result

EP101: VOCs by USEPA Method TO15 (Calculated Concentration) - Continued

<150^ tert-Butyl alcohol <150 <150 ---- ----µg/m³15075-65-0

<180^ 2-Chloro-1.3-butadiene <180 <180 ---- ----µg/m³180126-99-8

<210^ Di-isopropyl Ether <210 <210 ---- ----µg/m³210108-20-3

<210^ Ethyl tert-Butyl Ether (ETBE) <210 <210 ---- ----µg/m³210637-92-3

<210^ tert-Amyl Methyl Ether (TAME) <210 <210 ---- ----µg/m³210994-05-8

<210^ Methyl Methacrylate <210 <210 ---- ----µg/m³21080-62-6

<340^ 1.1.1.2-Tetrachloroethane <340 <340 ---- ----µg/m³340630-20-6

<240^ Isopropylbenzene <240 <240 ---- ----µg/m³25098-82-8

<240^ n-Propylbenzene <240 <240 ---- ----µg/m³250103-65-1

<270^ tert-Butylbenzene <270 <270 ---- ----µg/m³27098-06-6

<270^ sec-Butylbenzene <270 <270 ---- ----µg/m³270135-98-8

<270^ 2-isopropyltoluene <270 <270 ---- ----µg/m³270527-84-4

<270^ n-Butylbenzene <270 <270 ---- ----µg/m³270104-51-8

<98.8^ Naphthalene 144 <98.8 ---- ----µg/m³10091-20-3

EP104: Light Hydrocarbons

<0.020Ethene <0.020 ---- ---- ----Mol %0.0174-85-1

EP104: Light Hydrocarbons (Calc Conc)

<110000^ Ethene <110000 ---- ---- ----µg/m³11000074-85-1

EP104: Permanent Gases

6.04Carbon Dioxide 2.08 ---- ---- ----Mol %0.005124-38-9

<0.0010Carbon Monoxide <0.0010 ---- ---- ----Mol %0.0005630-08-0

<0.010Hydrogen <0.010 ---- ---- ----Mol %0.0051333-74-0

<0.010Helium 2.77 ---- ---- ----Mol %0.0057440-59-7

16.0Oxygen 19.3 ---- ---- ----Mol %0.17782-44-7

EP104: Permanent Gases (Calc Conc)

109000000^ Carbon Dioxide 37500000 ---- ---- ----µg/m³90000124-38-9

<5000^ Carbon Monoxide <5000 ---- ---- ----µg/m³5000630-08-0

<4000^ Hydrogen <4000 ---- ---- ----µg/m³40001333-74-0

209000000^ Oxygen 253000000 ---- ---- ----µg/m³13100007782-44-7

<8000^ Helium 4530000 ---- ---- ----µg/m³80007440-59-7

Sampling Quality Assurance

89.2Pressure -  As received 79.1 ---- ---- ----kPa0.1PRESSURE

101 101 ---- ---- ----kPa0.1----Pressure - Laboratory Atmosphere

23.0 23.0 ---- ---- ----°C0.1----Temperature as Received
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C1314
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Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

--------[04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

----------------EN1410827-013EN1410827-012EN1410827-011UnitLORCAS NumberCompound

Result Result Result Result Result

USEPA Air Toxics Method TO15r

<50.0Freon 12 <50.0 <50.0 ---- ----ppbv5075-71-8

<50.0Chloromethane <50.0 <50.0 ---- ----ppbv5074-87-3

<50.0Freon 114 <50.0 <50.0 ---- ----ppbv5076-14-2

<10.0Vinyl chloride <10.0 <2.0 ---- ----ppbv275-01-4

<50.0Bromomethane <50.0 <50.0 ---- ----ppbv5074-83-9

<50.0Chloroethane <50.0 <50.0 ---- ----ppbv5075-00-3

<50.0Freon 11 <50.0 <50.0 ---- ----ppbv5075-69-4

<50.01.1-Dichloroethene 64.1 <50.0 ---- ----ppbv5075-35-4

<50.0Dichloromethane <50.0 <50.0 ---- ----ppbv5075-09-2

<50.0Freon 113 <50.0 <50.0 ---- ----ppbv5076-13-1

<50.01.1-Dichloroethane 64.2 <50.0 ---- ----ppbv5075-34-3

<10.0cis-1.2-Dichloroethene 104 <5.0 ---- ----ppbv5156-59-2

<16.0Chloroform 18.5 <16.0 ---- ----ppbv1667-66-3

<20.01.2-Dichloroethane <20.0 <20.0 ---- ----ppbv20107-06-2

<50.01.1.1-Trichloroethane <50.0 <50.0 ---- ----ppbv5071-55-6

<30.0Benzene <30.0 <30.0 ---- ----ppbv3071-43-2

<50.0Carbon Tetrachloride <50.0 <50.0 ---- ----ppbv5056-23-5

<50.01.2-Dichloropropane <50.0 <50.0 ---- ----ppbv5078-87-5

<10.0Trichloroethene 1670 <1.0 ---- ----ppbv179-01-6

<50.0cis-1.3-Dichloropropylene <50.0 <50.0 ---- ----ppbv5010061-01-5

<50.0trans-1.3-Dichloropropene <50.0 <50.0 ---- ----ppbv5010061-02-6

<20.01.1.2-Trichloroethane <20.0 <20.0 ---- ----ppbv2079-00-5

<50.0Toluene <50.0 <50.0 ---- ----ppbv50108-88-3

<50.01.2-Dibromoethane (EDB) <50.0 <50.0 ---- ----ppbv50106-93-4

<50.0Tetrachloroethene 114 <50.0 ---- ----ppbv50127-18-4

<50.0Chlorobenzene <50.0 <50.0 ---- ----ppbv50108-90-7

<50.0Ethylbenzene <50.0 <50.0 ---- ----ppbv50100-41-4

<100meta- & para-Xylene <100 <100 ---- ----ppbv50108-38-3 106-42-3

<50.0Styrene <50.0 <50.0 ---- ----ppbv50100-42-5

<50.01.1.2.2-Tetrachloroethane <50.0 <50.0 ---- ----ppbv5079-34-5

<50.0ortho-Xylene <50.0 <50.0 ---- ----ppbv5095-47-6

<50.04-Ethyltoluene <50.0 <50.0 ---- ----ppbv50622-96-8

<50.01.3.5-Trimethylbenzene <50.0 <50.0 ---- ----ppbv50108-67-8

<50.01.2.4-Trimethylbenzene <50.0 <50.0 ---- ----ppbv5095-63-6

<50.01.3-Dichlorobenzene <50.0 <50.0 ---- ----ppbv50541-73-1
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Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

--------[04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

----------------EN1410827-013EN1410827-012EN1410827-011UnitLORCAS NumberCompound

Result Result Result Result Result

USEPA Air Toxics Method TO15r - Continued

<50.0Benzylchloride <50.0 <50.0 ---- ----ppbv50100-44-7

<50.01.4-Dichlorobenzene <50.0 <50.0 ---- ----ppbv50106-46-7

<50.01.2-Dichlorobenzene <50.0 <50.0 ---- ----ppbv5095-50-1

<50.01.2.4-Trichlorobenzene <50.0 <50.0 ---- ----ppbv50120-82-1

<50.0Hexachlorobutadiene <50.0 <50.0 ---- ----ppbv5087-68-3

<50.0Acetone <50.0 <50.0 ---- ----ppbv5067-64-1

<50.0Bromodichloromethane <50.0 <50.0 ---- ----ppbv5075-27-4

<50.01.3-Butadiene <50.0 <50.0 ---- ----ppbv50106-99-0

<50.0Carbon disulfide <50.0 <50.0 ---- ----ppbv5075-15-0

<50.02-Chlorotoluene <50.0 <50.0 ---- ----ppbv5095-49-8

<50.01-Chloro-2-propene (Allyl 

chloride)

<50.0 <50.0 ---- ----ppbv50107-05-1

<50.0Cyclohexane <50.0 <50.0 ---- ----ppbv50110-82-7

<50.0Dibromochloromethane <50.0 <50.0 ---- ----ppbv50124-48-1

<50.01.4-Dioxane <50.0 <50.0 ---- ----ppbv50123-91-1

<50.0Ethylacetate <50.0 <50.0 ---- ----ppbv509002-89-5

<50.0trans-1.2-Dichloroethene <50.0 <50.0 ---- ----ppbv50156-60-5

<50.0Heptane <50.0 <50.0 ---- ----ppbv50142-82-5

<50.0Hexane <50.0 <50.0 ---- ----ppbv50110-54-3

<50.0Isooctane <50.0 <50.0 ---- ----ppbv50540-84-1

<50.0Isopropyl Alcohol <50.0 <50.0 ---- ----ppbv5067-63-0

<50.02-Butanone (MEK) <50.0 <50.0 ---- ----ppbv5078-93-3

<50.0Methyl iso-Butyl ketone <50.0 <50.0 ---- ----ppbv50108-10-1

<50.02-Hexanone (MBK) <50.0 <50.0 ---- ----ppbv50591-78-6

<50.0Propene 75.4 <50.0 ---- ----ppbv50115-07-1

<50.0Methyl tert-Butyl Ether (MTBE) <50.0 <50.0 ---- ----ppbv501634-04-4

<50.0Tetrahydrofuran <50.0 <50.0 ---- ----ppbv50109-99-9

<50.0Bromoform <50.0 <50.0 ---- ----ppbv5075-25-2

<50.0Vinyl Acetate <50.0 <50.0 ---- ----ppbv50108-05-4

<50.0Vinyl bromide <50.0 <50.0 ---- ----ppbv50593-60-2

<50.0Ethanol <50.0 <50.0 ---- ----ppbv5064-17-5

<50.0Acetonitrile <50.0 <50.0 ---- ----ppbv5075-05-8

<50.0Acrolein <50.0 <50.0 ---- ----ppbv50107-02-8

<50.0Acrylonitrile <50.0 <50.0 ---- ----ppbv50107-13-1

<50.0tert-Butyl alcohol <50.0 <50.0 ---- ----ppbv5075-65-0
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Client sample IDSub-Matrix: AIR

 (Matrix: AIR)

--------[04-Dec-2014][04-Dec-2014][04-Dec-2014]Client sampling date / time

----------------EN1410827-013EN1410827-012EN1410827-011UnitLORCAS NumberCompound

Result Result Result Result Result

USEPA Air Toxics Method TO15r - Continued

<50.02-Chloro-1.3-butadiene <50.0 <50.0 ---- ----ppbv50126-99-8

<50.0Di-isopropyl Ether <50.0 <50.0 ---- ----ppbv50108-20-3

<50.0Ethyl tert-Butyl Ether (ETBE) <50.0 <50.0 ---- ----ppbv50637-92-3

<50.0tert-Amyl Methyl Ether (TAME) <50.0 <50.0 ---- ----ppbv50994-05-8

<50.0Methyl Methacrylate <50.0 <50.0 ---- ----ppbv5080-62-6

<50.01.1.1.2-Tetrachloroethane <50.0 <50.0 ---- ----ppbv50630-20-6

<50.0Isopropylbenzene <50.0 <50.0 ---- ----ppbv5098-82-8

<100n-Propylbenzene <100 <100 ---- ----ppbv50103-65-1

<50.0tert-Butylbenzene <50.0 <50.0 ---- ----ppbv5098-06-6

<50.0sec-Butylbenzene <50.0 <50.0 ---- ----ppbv50135-98-8

<50.02-isopropyltoluene <50.0 <50.0 ---- ----ppbv50527-84-4

<50.0n-Butylbenzene <50.0 <50.0 ---- ----ppbv50104-51-8

<19.0Naphthalene 27.6 <19.0 ---- ----ppbv1991-20-3

USEPA Air Toxics Method TO15r Surrogates

1084-Bromofluorobenzene 108 112 ---- ----%0.5460-00-4
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Evaluation Date: Job ID:
Facility Name: Constituent:

Conducted By: Concentration Units: ug/m3

Sampling Point ID: TCE PCE cis-1,2-DCE 1,1-DCE 1,1-DCA Chloroform
Sampling Sampling

Event Date
1 13-Jun-13 2300 180 80 620 300 360
2 19-Mar-14 16000 1300 920 2000 700 190
3 7-Aug-14 13000 830 800 1600 520 110
4 4-Dec-14 9400 813 464 306 288 94.2
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Coefficient of Variation: 0.58 0.59 0.67 0.71 0.44 0.65

Mann-Kendall Statistic (S): 0 0 0 -2 -2 -6
Confidence Factor: 37.5% 37.5% 37.5% 62.5% 62.5% 95.8%

Concentration Trend: Stable Stable Stable Stable Stable Decreasing

Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.
2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95% = Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 
3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 

Ground Water , 41(3):355-367, 2003.

DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com

SV10 CONCENTRATION (ug/m3)

7-Jan-15
Hendon Industrial Area SV10

GSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysis

Emma Walsh

652556 - Norton Rose Hendon Env Advice
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Soil Vapour Assessment Report

1 of 5
Chemistry QA Checker1

Checked By - EW - Jan 2015

Field Duplicates (AIR) SDG ALSE-Newcastle 09-Dec-14 ALSE-Newcastle 09-Dec-14
Field_ID SV10 DUP01_141204 RPD
Sampled_Date-Time 12/4/2014 15:00 12/4/2014 15:00

Chem_GroChemName Units EQL
 Pressure -  As received kPa 0.1 78.8 79.1 0
 Pressure - Laboratory Atmosphere kPa 0.1 101.0 101.0 0

BTEX Benzene µg/m3 96 <96.0 <96.0 0
 Ethylbenzene µg/m3 220 <220.0 <220.0 0
 Toluene µg/m3 190 <190.0 <190.0 0
 Xylene (o) µg/m3 220 <220.0 <220.0 0
 Xylene (m & p) µg/m3 430 <430.0 <430.0 0
 Xylene Total µg/m3 650 <650.0 <650.0 0

Chlorinated 1,1,1,2-tetrachloroethane (1,1,1,2-TCA) µg/m3 340 <340.0 <340.0 0
 1,1,1-trichloroethane (1,1,1 TCA) µg/m3 270 <270.0 <270.0 0
 1,1,2,2-tetrachloroethane (TeCA) µg/m3 340 <340.0 <340.0 0
 1,1,2-trichloroethane (1,1,2 TCA) µg/m3 270 <270.0 <270.0 0
 1,1-dichloroethane (1,1 DCA) µg/m3 200 288.0 260.0 10
 1,1-dichloroethene (1,1 DCE) µg/m3 200 306.0 254.0 19
 1,2-dichloroethane µg/m3 200 <200.0 <200.0 0
 1,2-dichloroethene [cis] (cis 1,2 DCE) µg/m3 200 464.0 412.0 12
 1,2-dichloroethene [trans] (trans 1,2 DCEµg/m3 200 <200.0 <200.0 0
 1,2-dichloropropane µg/m3 230 <230.0 <230.0 0
 1,3-dichloropropene [cis] µg/m3 230 <230.0 <230.0 0
 1,3-dichloropropene [trans] µg/m3 230 <230.0 <230.0 0
 Benzyl chloride µg/m3 260 <260.0 <260.0 0
 Bromodichloromethane µg/m3 340 <340.0 <340.0 0
 Bromoform µg/m3 520 <520.0 <520.0 0
 Carbon tetrachloride µg/m3 310 <310.0 <310.0 0
 Chlorodibromomethane µg/m3 430 <430.0 <430.0 0
 Chloroethane µg/m3 130 <130.0 <130.0 0
 Chloroform µg/m3 240 <240.0 <240.0 0
 Chloromethane µg/m3 100 <100.0 <100.0 0
 Dichloromethane µg/m3 170 <170.0 <170.0 0
 Hexachlorobutadiene µg/m3 530 <530.0 <530.0 0
 Tetrachloroethene (PCE) µg/m3 340 813.0 773.0 5
 Trichloroethene (TCE) µg/m3 270 9400.0 8970.0 5
 Vinyl chloride (VC) µg/m3 5.2 <5.2 <5.2 0
 Freon 113 µg/m3 380 <380.0 <380.0 0
 Freon 114 µg/m3 380 <350.0 <350.0 0

d Hydrocarbons
Halogenate  Chlorobenzene µg/m3 230 <230.0 <230.0 0
 1,2,4-trichlorobenzene µg/m3 370 <370.0 <370.0 0
 1,2-dichlorobenzene µg/m3 300 <300.0 <300.0 0
 1,3-dichlorobenzene µg/m3 300 <300.0 <300.0 0
 1,4-dichlorobenzene µg/m3 300 <300.0 <300.0 0
 2-chlorotoluene µg/m3 260 <260.0 <260.0 0

ed Benzenes
Halogenate  Dichlorodifluoromethane µg/m3 250 <250.0 <250.0 0
 1,2-dibromoethane µg/m3 380 <380.0 <380.0 0
 Bromomethane µg/m3 190 <190.0 <190.0 0
 Trichlorofluoromethane µg/m3 280 <280.0 <280.0 0

ed Hydrocarbons
Inorganics Carbon Dioxide mg/m3 90000 37600000000.0 37500000000.0 0

MAH 1,2,4-trimethylbenzene µg/m3 240 <240.0 <240.0 0
 1,3,5-trimethylbenzene µg/m3 240 <240.0 <240.0 0
 1-methyl-4 ethyl benzene µg/m3 240 <240.0 <240.0 0
 Isopropylbenzene (Cumene) µg/m3 240 <240.0 <240.0 0
 n-butylbenzene µg/m3 270 <270.0 <270.0 0
 n-propylbenzene µg/m3 240 <240.0 <240.0 0
 sec-butylbenzene µg/m3 270 <270.0 <270.0 0
 Styrene µg/m3 210 <210.0 <210.0 0
 tert-butylbenzene µg/m3 270 <270.0 <270.0 0

Organic Ethene µg/m3 110000 <110000.0 <110000.0 0

Other Carbon Monoxide mg/m3 6000 <5000000.0 <5000000.0 0
 Helium mg/m3 8000 4540000000.0 4530000000.0 0
 Hydrogen mg/m3 4000 <4000000.0 <4000000.0 0
 Isooctane µg/m3 230 <230.0 <230.0 0
 Oxygen mg/m3 1310000 250000000000.0 253000000000.0 1

PAH Naphthalene µg/m3 98.8 205.0 144.0 35

Solvents Carbon disulfide µg/m3 160 <160.0 <160.0 0
 Cyclohexane µg/m3 170 <170.0 <170.0 0
 Ethanol µg/m3 90 <90.0 <90.0 0
 Ethyl acetate µg/m3 180 <180.0 <180.0 0
 1,4-Dioxane µg/m3 180 <180.0 <180.0 0
 2-hexanone (MBK) µg/m3 200 <200.0 <200.0 0
 Methyl Ethyl Ketone (MEK) µg/m3 150 <150.0 <150.0 0
 4-Methyl-2-pentanone (MIBK) µg/m3 200 <200.0 <200.0 0
 Acetone µg/m3 120 <120.0 <120.0 0
 Acetonitrile µg/m3 80 <80.0 <80.0 0
 Acrylonitrile µg/m3 110 <110.0 <110.0 0
 Allyl chloride µg/m3 160 <160.0 <160.0 0
 Heptane µg/m3 200 <200.0 <200.0 0
 Hexane µg/m3 180 <180.0 <180.0 0
 MTBE µg/m3 180 <180.0 <180.0 0
 Tetrahydrofuran µg/m3 150 <150.0 <150.0 0
 Vinyl acetate µg/m3 180 <180.0 <180.0 0

VOCs Diisopropyl ether µg/m3 210 <210.0 <210.0 0
 Ethyl tert-Butyl Ether (ETBE) µg/m3 210 <210.0 <210.0 0
 1,3-Butadiene µg/m3 110 <110.0 <110.0 0
 2-Chloro-1,3-butadiene µg/m3 180 <180.0 <180.0 0
 2-isopropyltoluene µg/m3 270 <270.0 <270.0 0
 Acrolein µg/m3 110 <110.0 <110.0 0
 2-Propanol µg/m3 120 <120.0 <120.0 0
 Methyl Methacrylate µg/m3 210 <210.0 <210.0 0
 Propene µg/m3 90 <90.0 130.0 36
 tert-Amyl Methyl Ether (TAME) µg/m3 210 <210.0 <210.0 0
 tert-Butyl alcohol µg/m3 150 <150.0 <150.0 0
 Vinyl bromide (bromoethene) µg/m3 220 <220.0 <220.0 0
*RPDs have only been considered where a concentration is greater than 1 times the EQL.
**High RPDs are in bold (Acceptable RPDs for each EQL multiplier range are: 80 (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 prim  

Filter: ALL
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Field Duplicates (SOIL) SDG Privileged and Confidential Privileged and Confidential
Field_ID SV18D_0.8 DUP01_141203 RPD
Sampled_Date-Time 12/3/2014 15:00 12/3/2014 15:00

Chem_GroChemNam Units EQL
Amino Alip N-nitrosodi mg/kg 0.5 <0.5 <0.5 0
 N-nitrosodi mg/kg 0.5 <0.5 <0.5 0
 N-nitrosodi mg/kg 0.5 <0.5 <0.5 0
 N-Nitrosod   mg/kg 1 <1.0 <1.0 0
 N-Nitrosommg/kg 0.5 <0.5 <0.5 0

 hatics
Amino Arom1-naphthylamg/kg 0.5 <0.5 <0.5 0

 matics
Anilines 2-nitroanilinmg/kg 1 <1.0 <1.0 0
 3-nitroanilinmg/kg 1 <1.0 <1.0 0
 4-chloroani mg/kg 0.5 <0.5 <0.5 0
 4-nitroanilinmg/kg 0.5 <0.5 <0.5 0
 2-methyl-5-mg/kg 0.5 <0.5 <0.5 0
 Aniline mg/kg 0.5 <0.5 <0.5 0

BTEX Benzene mg/kg 0.2 <0.2 <0.2 0
 Ethylbenze mg/kg 0.5 <0.5 <0.5 0
 Toluene mg/kg 0.5 <0.5 <0.5 0
 Xylene (o) mg/kg 0.5 <0.5 <0.5 0
 Xylene (m & mg/kg 0.5 <0.5 <0.5 0
 Xylene Totamg/kg 0.5 <0.5 <0.5 0
 Total BTEXmg/kg 0.2 <0.2 <0.2 0

Chlorinated 1,1,1,2-tetr  mg/kg 0.5 <0.5 <0.5 0
 1,1,1-trichlo   mg/kg 0.5 <0.5 <0.5 0
 1,1,2,2-tetr  mg/kg 0.5 <0.5 <0.5 0
 1,1,2-trichlo   mg/kg 0.5 <0.5 <0.5 0
 1,1-dichloro   mg/kg 0.5 <0.5 <0.5 0
 1,1-dichloro   mg/kg 0.5 <0.5 <0.5 0
 1,1-dichloromg/kg 0.5 <0.5 <0.5 0
 1,2,3-trichlomg/kg 0.5 <0.5 <0.5 0
 1,2-dibromomg/kg 0.5 <0.5 <0.5 0
 1,2-dichloromg/kg 0.5 <0.5 <0.5 0
 1,2-dichloro     mg/kg 0.5 <0.5 <0.5 0
 1,2-dichloro     mg/kg 0.5 <0.5 <0.5 0
 1,2-dichloromg/kg 0.5 <0.5 <0.5 0
 1,3-dichloromg/kg 0.5 <0.5 <0.5 0
 1,3-dichloro  mg/kg 0.5 <0.5 <0.5 0
 1,3-dichloro  mg/kg 0.5 <0.5 <0.5 0
 2,2-dichloromg/kg 0.5 <0.5 <0.5 0
 Bromodich mg/kg 0.5 <0.5 <0.5 0
 Bromoform mg/kg 0.5 <0.5 <0.5 0
 Carbon tetrmg/kg 0.5 <0.5 <0.5 0
 Chlorodibromg/kg 0.5 <0.5 <0.5 0
 Chloroetha mg/kg 5 <5.0 <5.0 0
 Chloroform mg/kg 0.5 <0.5 <0.5 0
 Chloromethmg/kg 5 <5.0 <5.0 0
 Dibromomemg/kg 0.5 <0.5 <0.5 0
 Hexachloromg/kg 0.5 <0.5 <0.5 0
 Hexachloromg/kg 2.5 <2.5 <2.5 0
 Hexachloromg/kg 0.5 <0.5 <0.5 0
 Tetrachloro  mg/kg 0.5 <0.5 <0.5 0
 Trichloroeth  mg/kg 0.5 <0.5 <0.5 0
 Vinyl chlori  mg/kg 5 <5.0 <5.0 0

d Hydrocarbons
Explosives 1,3,5-Trinit mg/kg 0.5 <0.5 <0.5 0
 2,4-Dinitrot mg/kg 1 <1.0 <1.0 0
 2,6-dinitrotomg/kg 1 <1.0 <1.0 0
 Nitrobenze mg/kg 0.5 <0.5 <0.5 0

Halogenate  Chlorobenzmg/kg 0.5 <0.5 <0.5 0
 1,2,3-trichlomg/kg 0.5 <0.5 <0.5 0
 1,2,4-trichlomg/kg 0.5 <0.5 <0.5 0
 1,2-dichloromg/kg 0.5 <0.5 <0.5 0
 1,3-dichloromg/kg 0.5 <0.5 <0.5 0
 1,4-dichloromg/kg 0.5 <0.5 <0.5 0
 2-chlorotolumg/kg 0.5 <0.5 <0.5 0
 4-chlorotolumg/kg 0.5 <0.5 <0.5 0
 Bromobenzmg/kg 0.5 <0.5 <0.5 0
 Hexachloromg/kg 1 <1.0 <1.0 0
 Pentachloromg/kg 0.5 <0.5 <0.5 0

ed Benzenes
Halogenate  Dichlorodifl mg/kg 5 <5.0 <5.0 0
 1,2-dibromomg/kg 0.5 <0.5 <0.5 0
 Bromomethmg/kg 5 <5.0 <5.0 0
 Iodomethanmg/kg 0.5 <0.5 <0.5 0
 Trichloroflu mg/kg 5 <5.0 <5.0 0

ed Hydrocarbons
Herbicides Pronamide mg/kg 0.5 <0.5 <0.5 0

Inorganics Moisture % 1 18.4 19.2 4

MAH 1,2,4-trimetmg/kg 0.5 <0.5 <0.5 0
 1,3,5-trimetmg/kg 0.5 <0.5 <0.5 0
 Isopropylbe  mg/kg 0.5 <0.5 <0.5 0
 n-butylbenzmg/kg 0.5 <0.5 <0.5 0
 n-propylbenmg/kg 0.5 <0.5 <0.5 0
 p-isopropyl mg/kg 0.5 <0.5 <0.5 0
 sec-butylbemg/kg 0.5 <0.5 <0.5 0
 Styrene mg/kg 0.5 <0.5 <0.5 0
 tert-butylbe mg/kg 0.5 <0.5 <0.5 0

Metals Arsenic mg/kg 5 <5.0 5.0 0
 Barium mg/kg 10 50.0 80.0 46
 Beryllium mg/kg 1 1.0 1.0 0
 Boron mg/kg 50 100.0 90.0 11
 Cadmium mg/kg 1 <1.0 <1.0 0
 Chromium mg/kg 2 53.0 50.0 6
 Cobalt mg/kg 2 12.0 12.0 0
 Copper mg/kg 5 25.0 24.0 4
 Lead mg/kg 5 14.0 13.0 7
 Manganesemg/kg 5 301.0 289.0 4
 Mercury mg/kg 0.1 <0.1 <0.1 0
 Nickel mg/kg 2 22.0 21.0 5
 Selenium mg/kg 5 <5.0 <5.0 0
 Vanadium mg/kg 5 65.0 62.0 5
 Zinc mg/kg 5 44.0 40.0 10

Nitroaroma 2-Picoline mg/kg 0.5 <0.5 <0.5 0
 4-aminobip mg/kg 0.5 <0.5 <0.5 0
 Pentachloromg/kg 0.5 <0.5 <0.5 0
tics
Organochlo  a-BHC mg/kg 0.5 <0.5 <0.5 0
 b-BHC mg/kg 0.5 <0.5 <0.5 0
 d-BHC mg/kg 0.5 <0.5 <0.5 0
 Aldrin mg/kg 0.5 <0.5 <0.5 0
 g-BHC (Lin mg/kg 0.5 <0.5 <0.5 0
 Dieldrin mg/kg 0.5 <0.5 <0.5 0
 4,4-DDE mg/kg 0.5 <0.5 <0.5 0
 DDD mg/kg 0.5 <0.5 <0.5 0

Filter: ALL
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 DDT mg/kg 1 <1.0 <1.0 0
 Endosulfan mg/kg 0.5 <0.5 <0.5 0
 Endosulfan mg/kg 0.5 <0.5 <0.5 0
 Endosulfan mg/kg 0.5 <0.5 <0.5 0
 Endrin mg/kg 0.5 <0.5 <0.5 0
 Heptachlor mg/kg 0.5 <0.5 <0.5 0
 Heptachlor mg/kg 0.5 <0.5 <0.5 0

orine Pesticides
Organopho  Chlorfenvinmg/kg 0.5 <0.5 <0.5 0
 Chlorpyrifosmg/kg 0.5 <0.5 <0.5 0
 Chlorpyrifosmg/kg 0.5 <0.5 <0.5 0
 Diazinon mg/kg 0.5 <0.5 <0.5 0
 Dichlorvos mg/kg 0.5 <0.5 <0.5 0
 Dimethoatemg/kg 0.5 <0.5 <0.5 0
 Ethion mg/kg 0.5 <0.5 <0.5 0
 Fenthion mg/kg 0.5 <0.5 <0.5 0
 Malathion mg/kg 0.5 <0.5 <0.5 0
 Prothiofos mg/kg 0.5 <0.5 <0.5 0

osphorous Pesticides
PAH 7,12-dimethmg/kg 0.5 <0.5 <0.5 0
 Acenaphthemg/kg 0.5 <0.5 <0.5 0
 Acenaphthymg/kg 0.5 <0.5 <0.5 0
 Acetophenomg/kg 0.5 <0.5 <0.5 0
 Anthracenemg/kg 0.5 <0.5 <0.5 0
 Benz(a)ant mg/kg 0.5 <0.5 <0.5 0
 Benzo(a)py  mg/kg 0.5 <0.5 <0.5 0
 Benzo(a)py    mg/kg 0.5 0.6 0.6 0
 Benzo(a)py   mg/kg 0.5 1.2 1.2 0
 Benzo(a)py   mg/kg 0.5 <0.5 <0.5 0
 Benzo(b+j)  mg/kg 1 <1.0 <1.0 0
 Benzo(g,h, mg/kg 0.5 <0.5 <0.5 0
 Chrysene mg/kg 0.5 <0.5 <0.5 0
 Dibenz(a,h mg/kg 0.5 <0.5 <0.5 0
 Fluoranthenmg/kg 0.5 <0.5 <0.5 0
 Fluorene mg/kg 0.5 <0.5 <0.5 0
 Indeno(1,2,mg/kg 0.5 <0.5 <0.5 0
 Naphthalenmg/kg 1 <1.0 <1.0 0
 Naphthalenmg/kg 0.5 <0.5 <0.5 0
 Pyrene mg/kg 0.5 <0.5 <0.5 0
 Phenanthremg/kg 0.5 <0.5 <0.5 0
 PAHs (Sum  mg/kg 0.5 <0.5 <0.5 0

Pesticides Chlorobenzmg/kg 0.5 <0.5 <0.5 0
 Pirimphos- mg/kg 0.5 <0.5 <0.5 0

Phenolics 2-chlorophemg/kg 0.5 <0.5 <0.5 0
 2-methylph  mg/kg 0.5 <0.5 <0.5 0
 Phenol mg/kg 0.5 <0.5 <0.5 0
 3-&4-methy  mg/kg 0.5 <0.5 <0.5 0
 2-nitrophenmg/kg 0.5 <0.5 <0.5 0
 2,4-dimethymg/kg 0.5 <0.5 <0.5 0
 2,4-dichloro  mg/kg 0.5 <0.5 <0.5 0
 2,6-dichloromg/kg 0.5 <0.5 <0.5 0
 4-chloro-3-  mg/kg 0.5 <0.5 <0.5 0
 2,4,6-trichlo  mg/kg 0.5 <0.5 <0.5 0
 2,4,5-trichlomg/kg 0.5 <0.5 <0.5 0
 Pentachloro  mg/kg 1 <1.0 <1.0 0
 2-chloronapmg/kg 0.5 <0.5 <0.5 0
 2-methylna mg/kg 0.5 <0.5 <0.5 0
 3-methylch mg/kg 0.5 <0.5 <0.5 0

Phthalates Diethylphthmg/kg 0.5 <0.5 <0.5 0
 Dimethyl phmg/kg 0.5 <0.5 <0.5 0
 Di-n-butyl pmg/kg 0.5 <0.5 <0.5 0
 Di-n-octyl pmg/kg 0.5 <0.5 <0.5 0
 Bis(2-ethylh  mg/kg 5 <5.0 <5.0 0
 Butyl benzy  mg/kg 0.5 <0.5 <0.5 0

Polychlorin  PCBs (Sum  mg/kg 0.1 <0.1 <0.1 0
ated Biphenyls
Solvents Carbon dis mg/kg 0.5 <0.5 <0.5 0
 2-hexanone mg/kg 5 <5.0 <5.0 0
 Methyl Ethy   mg/kg 5 <5.0 <5.0 0
 4-Methyl-2-  mg/kg 5 <5.0 <5.0 0
 Isophoronemg/kg 0.5 <0.5 <0.5 0
 Vinyl aceta mg/kg 5 <5.0 <5.0 0

SVOCs Carbazole mg/kg 0.5 <0.5 <0.5 0
 Dibenzofur mg/kg 0.5 <0.5 <0.5 0
 2-(acetylam  mg/kg 0.5 <0.5 <0.5 0
 3,3-Dichlor mg/kg 0.5 <0.5 <0.5 0
 4-(dimethyl  mg/kg 0.5 <0.5 <0.5 0
 4-bromoph   mg/kg 0.5 <0.5 <0.5 0
 4-chlorophe   mg/kg 0.5 <0.5 <0.5 0
 4-Nitroquin mg/kg 0.5 <0.5 <0.5 0
 Azobenzenmg/kg 1 <1.0 <1.0 0
 Bis(2-chloro  mg/kg 0.5 <0.5 <0.5 0
 Bis(2-chloromg/kg 0.5 <0.5 <0.5 0
 Hexachloromg/kg 0.5 <0.5 <0.5 0
 Methapyrilemg/kg 0.5 <0.5 <0.5 0
 N-nitrosom mg/kg 0.5 <0.5 <0.5 0
 N-nitrosopi mg/kg 0.5 <0.5 <0.5 0
 N-nitrosopymg/kg 1 <1.0 <1.0 0
 Phenacetinmg/kg 0.5 <0.5 <0.5 0

TPH C6-C9 mg/kg 10 <10.0 <10.0 0
 C10-C14 mg/kg 50 <50.0 <50.0 0
 C15-C28 mg/kg 100 <100.0 <100.0 0
 C29-C36 mg/kg 100 <100.0 <100.0 0
 +C10-C36   mg/kg 50 <50.0 <50.0 0

TRH C6-C10 mg/kg 10 <10.0 <10.0 0
 C6-C10 les   mg/kg 10 <10.0 <10.0 0
 C10-C16 mg/kg 50 <50.0 <50.0 0
 C10-C16 le   mg/kg 50 <50.0 <50.0 0
 C16-C34 mg/kg 100 <100.0 <100.0 0
 C34-C40 mg/kg 100 <100.0 <100.0 0
 C10-C40 (S   mg/kg 50 <50.0 <50.0 0

VOCs cis-1,4-Dichmg/kg 0.5 <0.5 <0.5 0
 Pentachloromg/kg 0.5 <0.5 <0.5 0
 trans-1,4-Dmg/kg 0.5 <0.5 <0.5 0
*RPDs have only been considered where a concentration is greater than 1 times the EQL.
**High RPDs are in bold (Acceptable RPDs for each EQL multiplier range are: 80 (1-10 x EQL); 50 (10-30 x EQL); 30 ( > 30   
***Interlab Duplicates are matched on a per compound basis as methods vary between laboratories.  Any methods in the row         
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Contents
Trip Spike Recoveries (30% - 150% is acceptable)

SDG Matrix_Type SampleCode Field_ID Method_Name Compound Trip_Spike_Result Trip_Spike_Control Result_Units Spike_Recovery_% Acceptable Result_Type Lab_Comments
Privileged and Confidential SOIL EM1412904009 TSS024 EA055: Moisture Content Moisture Content (dried @ 103°C) 13.4 10.6 % 126 Y REG
Privileged and Confidential SOIL EM1412904009 TSS024 EP080/071: Total Petroleum Hydrocarbons C6 - C9 Fraction 37 29 mg/kg 128 Y REG
Privileged and Confidential SOIL EM1412904009 TSS024 EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions C6 - C10 Fraction 37 28 mg/kg 132 Y REG
Privileged and Confidential SOIL EM1412904009 TSS024 EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions C6 - C10 Fraction  minus BTEX (F1) 18 13 mg/kg 138 Y REG
Privileged and Confidential SOIL EM1412904009 TSS024 EP080: BTEXN Benzene 0.6 0.4 mg/kg 150 Y REG
Privileged and Confidential SOIL EM1412904009 TSS024 EP080: BTEXN Ethylbenzene 1 0.8 mg/kg 125 Y REG
Privileged and Confidential SOIL EM1412904009 TSS024 EP080: BTEXN meta- & para-Xylene 5.1 3.8 mg/kg 134 Y REG
Privileged and Confidential SOIL EM1412904009 TSS024 EP080: BTEXN Naphthalene <1 <1 mg/kg 100 Y REG
Privileged and Confidential SOIL EM1412904009 TSS024 EP080: BTEXN ortho-Xylene 1.7 1.3 mg/kg 131 Y REG
Privileged and Confidential SOIL EM1412904009 TSS024 EP080: BTEXN Sum of BTEX 18.8 14.6 mg/kg 129 Y REG
Privileged and Confidential SOIL EM1412904009 TSS024 EP080: BTEXN Toluene 10.4 8.3 mg/kg 125 Y REG
Privileged and Confidential SOIL EM1412904009 TSS024 EP080: BTEXN Total Xylenes 6.8 5.1 mg/kg 133 Y REG
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Field Blanks (AIR) SDG ALSE-Newcastle 09-Dec-14
Field_ID TRIP BLANK
Sampled_Date-Time 12/4/2014 15:00
Sample_Type Trip_B

Chem_Group ChemName Units EQL
 Pressure -  As received kPa 0.1
 Pressure - Laboratory Atmosphere kPa 0.1

BTEX Benzene µg/m3 1.6 <96
 Ethylbenzene µg/m3 2.2 <220
 Toluene µg/m3 1.9 <190
 Xylene (o) µg/m3 2.2 <220
 Xylene (m & p) µg/m3 4.3 <430
 Xylene Total µg/m3 6.5 <650

Chlorinated Hydrocarbons 1,1,1,2-tetrachloroethane (1,1,1,2-TCA) µg/m3 3.4 <340
 1,1,1-trichloroethane (1,1,1 TCA) µg/m3 2.7 <270
 1,1,2,2-tetrachloroethane (TeCA) µg/m3 3.4 <340
 1,1,2-trichloroethane (1,1,2 TCA) µg/m3 2.7 <270
 1,1-dichloroethane (1,1 DCA) µg/m3 2 <200
 1,1-dichloroethene (1,1 DCE) µg/m3 2 <200
 1,2-dichloroethane µg/m3 2 <200
 1,2-dichloroethene [cis] (cis 1,2 DCE) µg/m3 2 <20
 1,2-dichloroethene [trans] (trans 1,2 DCE) µg/m3 2 <200
 1,2-dichloropropane µg/m3 2.3 <230
 1,3-dichloropropene [cis] µg/m3 2.3 <230
 1,3-dichloropropene [trans] µg/m3 2.3 <230
 Benzyl chloride µg/m3 2.6 <260
 Bromodichloromethane µg/m3 3.4 <340
 Bromoform µg/m3 5.2 <520
 Carbon tetrachloride µg/m3 3.1 <310
 Chlorodibromomethane µg/m3 4.3 <430
 Chloroethane µg/m3 1.3 <130
 Chloroform µg/m3 2.4 <240
 Chloromethane µg/m3 1 <100
 Dichloromethane µg/m3 1.7 <170
 Hexachlorobutadiene µg/m3 5.3 <530
 Tetrachloroethene (PCE) µg/m3 3.4 <340
 Trichloroethene (TCE) µg/m3 2.7 <5.4
 Vinyl chloride (VC) µg/m3 1.3 <5.2
 Freon 113 µg/m3 3.8 <380
 Freon 114 µg/m3 3.5 <350

Halogenated Benzenes Chlorobenzene µg/m3 2.3 <230
 1,2,4-trichlorobenzene µg/m3 3.7 <370
 1,2-dichlorobenzene µg/m3 3 <300
 1,3-dichlorobenzene µg/m3 3 <300
 1,4-dichlorobenzene µg/m3 3 <300
 2-chlorotoluene µg/m3 2.6 <260

Halogenated Hydrocarbons Dichlorodifluoromethane µg/m3 2.5 <250
 1,2-dibromoethane µg/m3 3.8 <380
 Bromomethane µg/m3 1.9 <190
 Trichlorofluoromethane µg/m3 2.8 <280

Inorganics Carbon Dioxide mg/m3 90000

MAH 1,2,4-trimethylbenzene µg/m3 2.4 <240
 1,3,5-trimethylbenzene µg/m3 2.4 <240
 1-methyl-4 ethyl benzene µg/m3 2.4 <240
 Isopropylbenzene (Cumene) µg/m3 2.4 <240
 n-butylbenzene µg/m3 2.7 <270
 n-propylbenzene µg/m3 2.4 <240
 sec-butylbenzene µg/m3 2.7 <270
 Styrene µg/m3 2.1 <210
 tert-butylbenzene µg/m3 2.7 <270

Organic Ethene µg/m3 110

Other Carbon Monoxide mg/m3 6000
 Helium mg/m3 8000
 Hydrogen mg/m3 4000
 Isooctane µg/m3 2.3 <230
 Oxygen mg/m3 1310000

PAH Naphthalene µg/m3 2.6 <98.8

Solvents Carbon disulfide µg/m3 1.6 <160
 Cyclohexane µg/m3 1.7 <170
 Ethanol µg/m3 0.9 <90
 Ethyl acetate µg/m3 1.8 <180
 1,4-Dioxane µg/m3 1.8 <180
 2-hexanone (MBK) µg/m3 2 <200
 Methyl Ethyl Ketone (MEK) µg/m3 1.5 <150
 4-Methyl-2-pentanone (MIBK) µg/m3 2 <200
 Acetone µg/m3 1.2 <120
 Acetonitrile µg/m3 0.8 <80
 Acrylonitrile µg/m3 1.1 <110
 Allyl chloride µg/m3 1.6 <160
 Heptane µg/m3 2 <200
 Hexane µg/m3 1.8 <180
 MTBE µg/m3 1.8 <180
 Tetrahydrofuran µg/m3 1.5 <150
 Vinyl acetate µg/m3 1.8 <180

VOCs Diisopropyl ether µg/m3 2.1 <210
 Ethyl tert-Butyl Ether (ETBE) µg/m3 2.1 <210
 1,3-Butadiene µg/m3 1.1 <110
 2-Chloro-1,3-butadiene µg/m3 1.8 <180
 2-isopropyltoluene µg/m3 2.7 <270
 Acrolein µg/m3 1.1 <110
 2-Propanol µg/m3 1.2 <120
 Methyl Methacrylate µg/m3 2.1 <210
 Propene µg/m3 0.9 <90
 tert-Amyl Methyl Ether (TAME) µg/m3 2.1 <210
 tert-Butyl alcohol µg/m3 1.5 <150
 Vinyl bromide (bromoethene) µg/m3 2.2 <220

Filter: ALL
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PIO Calibration Certificate 

Instrument 
Serial No. 

Item 
Battery 

Switch/keypad 
Display 

Grill Filter 

Pump 

PCB 
Connectors 
Sensor 

Alarms 

Software 
Data logger 
Download 
Other tests: 

PhoCheck Tiger 
T-105925 

Test 
Charge Condition 
Fuses 
Capacity 
Recharge OK? 
Operation 
Intensity 
Operation 
(segments) 
Condition 
Seal 
Operation 
Filter 
Flow 
Valves, Diaphragm 
Condition 
Condition 
PIO 

Beeper 
Settings 
Version 
Operation 
Operation 
Bump Test 

Certificate of Calibration 

Pass 
./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./' 

./ 

./ 

./ 

./' 

./ 

./ 10.6 ev 

./' Low 

./ 50ppm 

./ 

./ 

./ 

IHiCJh 

airmet 
Air-Met Scientific Pty Ltd 

1300 137 067 

Comments 

ITWA ISTEL 
l100ppm I I 

This is to certify that the above instrument has been calibrated to the following specifications: 

30/ 11 /20 14 

Sensor Serial no Calibration gas and Certified Gas bottle Instrument Reading 
concentration No 

PIO Lamp 1 OOppm lsobutvlene NIST A030 100.6ppm 

_C_a_/1_·b_r,_a_te_d_b .... y_: _______________ Wilma Fouche 

Calibration date: 30/11/2014 



Gas Calibration Certificate 

Instrument 
Serial No. 

Sensors 

Item 
Battery 

Switch/keypad 
Display 

Grill Filter 

Pump 

PCB 
Connectors 

Sensor 

Alarms 

Software 
Datalogger 
Download 
Other tests: 

GASOOO 
G502021 

CH4, C02, 02, CO, H2S 

Test 
Charae Condition 
Fuses 
Capacity 
Recharae OK? 
Operation 
Intensity 
Operation (segments) 
Condition 
Seal 
Operation 
Filter 
Flow 
Valves, Diaphragm 
Condition 
Condition 

02 
CH4 
C02 
co 
H2S 

Beeper 
Settinas 
Version 
Operation 
Operation 

Certificate of Calibration 

Pass 
./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

airmet 
Air-Met Scientific Pty Ltd 

1300 137 067 

Comments 

This is to certify that the above instrument has been calibrated to the following specifications: 

Diffusion mode Aspirated mode 
Sensor Serial no Calibration gas and Certified Gas bottle No Instrument Reading 

concentration 
02 20.9% Fresh Air Fresh Air 20.9% 
CH4 60% CH4 NIST SY23 60% CH4 
C02 40% C02 NIST SY23 40% C02 
co 100ppm CO NIST SY59 100oom CO 
H2S 25oom H2S NIST SY59 25nnm H2S 

Calibrated by: Anne Rutlidge 

Calibration date: 22/10/2014 

Next calibration due: 20/04/2015 

2211012014 
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E 
0 
(..) 

Cl> 
J:l 
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c: 
0 

:u 
Cl> 
(/) 

.!!? 

.c: 
t-

/HITE TEAR OFF: 
TO BE RETURNED TO THE 
RODUCER OR STORER BY THE 
EASON/COMPANY WHO 
OMPLETED PART 3. 

YELLOW TEAR OFF: 
.S • TO BE FORWARDED TO THE 
.E REGULATORY AUTHORITY IN THE 
$ STATE OR TERRITORY OF ORIGIN BY 
'- THE PERSON/COMPANY WHO 
~ COMPLETES PART 3. -111 

~ '1i) 
~ Ci> 
~ .t: ...... : g 

111 
0 -

BLUE TEAR OFF: 
• TO BE FORWARDED TO THE 
REGULATORY AUTHORITY IN THE 
STATE OR TERRITORY OF TRANSIT BY 
THE PERSON/COMPANY WHO 
COMPLETES PART 2 

-c GREEN TEAR OFF 
~ • TO BE FORWARDED TO THE 
o REGULATORY AUTHORITY IN THE 

Waste Tiransport Certificate certificateNo. 50 87576 ,_ r ..... ,,; .. , ..... ,,,,;,. ..... ~ 
I 

ENVIRONMENT 

Dangerous Goods Class Subsidiary Risk U.N. Number PROTECTION 
I I I I I I 
Packaging Group BulklNo. of Packages Type of Packaging AUTHORITY 
I I I I I , I 
Amount of Waste 

I I kg 

Waste Code No. 

D I 

or I I Cubic Metres or ~' ----~I Litres 
Contaminants Waste Origin (ANZSIC Code) 

G.P.0. BOX 2607 

Adelaide, S.A. 5001 

Phone: (08) 8204 2000 

I I I I ITJITJITJ ITJ I I I I I 
2. Name of Waste Producer 

I - H' .-4 I 
Address '"""' .J ; • -· 

Postcode I I I I I Phone I Name of Emergency Contact ) 

Authorisation/Permit No./Licence No. Consignment Authorisation Number Consignment Validity Period 

I I I I I I I I I , ,~~, ~, ~,~,~,~, ~, -,-, -,~,~,From: 
To: 

3. Nominated Disposal/Treatment/Storage Facility & Address 

I 
State 

c::J 
Authorisation/Permit Number/Licence No. 

I I 
4. Type of Treatment 

Storage O 
Recycling O 

lncinerntion O 
Landfill O 

Immobilisation O 
Chem/Phys Treatment 0 

Biodegradable 0 Other Q _ 1• 

I declare that to the best of my knowledge and belief the above information is true and correct 

Name and Position (Block Lette:rs) --------------

Signature Date ._I _...;../ _ __:_/ _ __,! 

5. Name of Transporter Accredited Agent Approval Number 
'I • 

Address , 

Mode of Transport Road 0 Rail 0 Air 0 Sea O 
Vehicle No. 1 Reg. No. Authorisation/Permit No.!Ucence No. Vehicle No. 2 Reg. No. Authorisation/Permit No./Licence No. 

I I LC~l -~1 -~~ I '~'~~~~~ Expiry Date: . ....,..,..... ___ _ Expiry Date:. _____ _ 
I acknowledge receipt of the wa1ste described in part 1 

Name (in block letters) -------------------- I I Signature of Transporter 

6. Name of Facility receiving Waste 

Address 

I hereby acknowledge acceptan1ce of the waste described in part 1. 

Name (in block letters) _____ __________ _ 

Signature of Facility Representative __________ _ 

Date 

Authorisation/Permit No./Licence No. 

Any discrepancy? O Yes O No 
Briefly note any discrepancy 

If yes, advise agency in destination 
State/Territory 

Date I I I 

Certificate No. 5 0 4 a 7 5-, ~ 
7 . Name and Address of Produc:er --------------- Authorisation/Permit No./Licence No. 

I I I I I I I I I 
Description of Waste -----------------------------------! 

Quantity Kg 

D 
M' 

D 
Lt 

D 
Interstate Movements Yes O No O Transit States ______ _ 

Name of Transporter 
Authorisation/Permit No./Licence No. 

Name and Address of Treatment Facility _ __________ _ 

Authorisation/Permit No./Licence No. 

Signature of Facility representative --------------

Any Discrepancy Yes D No [l 
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Sources 

A PSI is currently being prepared separately for the Hendon Industrial Area to identify previous and 
current site owners / occupiers, potentially contaminating activities and potential sources of 
contamination.  Once this has been completed, a greater understanding of potential sources of the 
identified contamination to the north-east of the Site will be obtained and the CSM can be updated to 
include the new information obtained. 

On the basis of reported groundwater and soil vapour results, PB (2014a) concluded that a potential 
PCE and TCE source area may be located on a property within the north-eastern portion of the Hendon 
Industrial Area, between MW14 and MW23.  The observed VCH concentrations in soil vapour in this 
area during this sampling event support this conclusion.  Although PCE and TCE were identified in the 
soil vapour immediately up hydraulic gradient of the Site (in SV18S and SV18D), and the groundwater 
at this location (MW23) has also reported PCE, TCE, cis-1,2-DCE and 1,1-DCE above the LOR (PB, 2014a), 
based on an initial review of the site history of this area, industrial activities are not known to have 
occurred up-hydraulic gradient of this location and it is considered that the presence of these 
contaminants in this location is due to advective-dispersion spread of contamination from the source 
location within the boundary of the Site rather than the source being located off-site.  The PSI will 
provide further information required to determine whether there is likely to be a source offsite or 
whether the source is likely to be within the Site boundary. 

The Site is believed to have been a small airport, followed by a small arms factory during World War II 
and was then purchased by Philips in 1946 to be used as an electrical manufacturing facility, fabricating 
the components required to produce televisions and radios.  In the north-eastern portion of the Site, 
Philips used to operate an oil store, a plating and spray shop, a chemical factory, a printed wiring facility 
and a carpenters shop.  Philips divested the Site, which has since been sub-divided.  Potentially 
contaminating uses of this area following Philips divestment of the Site are not yet known, however 
LAI Industries and a vacant warehouse are now located in the north-western corner of the Site.  LAI 
Industries manufacture switchboards and control gear assemblies.  Given that PCE and TCE are solvents 
that have been used historically and currently for degreasing metals, any of the previous land uses 
identified above may have contributed to the identified contamination. 

Even though TCE can be produced in the environment from the degradation of PCE, it is possible that 
both PCE and TCE have entered into the environment separately, causing the identified contamination.  
PCE and TCE are used in industrial applications in both their liquid and vapourised state, however it is 
more likely that identified contamination has been caused by a spill or leak of either the liquid or the 
condensed vapourised form of the solvents into the ground surface.  The contaminants may have 
adsorbed onto the underlying soils, which may present an ongoing source as the contamination 
continues to partition into the soil vapour or liquid state.  It is likely that contaminated soil will be 
confined to the source area where a spill or leak may have occurred.  As has been observed across the 
area in previous sampling events undertaken by PB (2013b and 2014a), the contaminants have entered 
into the groundwater system and are present in the dissolved phase, therefore migrating away from 
the source area in the direction of groundwater flow.  PCE and TCE may also be present as DNAPL, 
which sinks below the groundwater and flows via gravity and follows dips in the subsurface 
impermeable layers that may not necessarily align with groundwater flow directions.  The 
contaminants have also vapourised and are present in the soil vapour, which also migrates away from 
the source area but, as a difference from groundwater, will follow paths of pressure gradients and 
higher sub-surface permeability.  The soil vapour may have originated from the soil source, the 
groundwater source or from DNAPL. 

Cis- and trans-1,2-DCE may have also been used as solvents for waxes and resins and may have 
therefore entered into the environment in their own right, but may also be formed by the degradation 
of TCE.   
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Pathways 

The above identified contaminants migrate via variously recognisable pathways.  The primary 
contaminant migration pathways for human exposure present at the Site include: 

• Dermal contact: Dermal contact may be an active pathway when people have direct contact with 
contaminants present in exposed or shallow soils or when people come into direct contact with 
groundwater.  It is likely that contaminated soil is only present in the source areas, which is 
considered likely only to be present within the industrial area.  Exposure to the soil within the 
industrial area is limited by the presence of hardstand materials covering most of the surface and 
the low frequency with which people in the industrial area may visit the unsealed areas.  People 
may be directly exposed to groundwater either in-situ during installation / maintenance of 
underground services or during construction of underground structures such as basements or 
cellars, or ex-situ if groundwater is pumped through a bore and utilised for domestic purposes.  
At present, the EPA has advised residents and property owners surrounding the Site not to use 
bore water for any purpose until further notice is provided, thus limiting the potential for 
exposure to the groundwater through ex-situ dermal contact, however workers undertaking 
subsurface works still have the potential to be exposed to groundwater in-situ.  Given that the 
SWL is around 3.6 – 3.9 mbgl across this area, most services would be installed above this depth, 
however major water and sewer mains, such as the pipe along Tapleys Hill Road, may be installed 
at deeper depths; 

• Ingestion: Ingestion may be an active pathway when people ingest either contaminated soil 
(most likely attributable to inhalation of dust particles on a windy day or due to disturbance of 
soils, or else ingestion of soil particles adhered to the skin), plants that have been grown in 
contaminated soil or contaminated groundwater.  As per the above, contaminated soil is 
considered to be limited to within the boundaries of the industrial area and therefore ingestion 
of that soil or of plants grown in that soil is considered to be limited by the fact that the majority 
of the soil is covered with a hardstand and that people working or visiting the industrial area are 
less likely to incidentally ingest soil than in the surrounding residential areas.  Contaminated 
groundwater may be ingested if bore water is extracted and used as potable water.  As 
mentioned above, the EPA has advised residents and property owners in the area not to use bore 
water for any purposes, thus limiting the potential for this pathway to be active; and 

• Inhalation: Inhalation may be an active pathway considering that the primary contaminants at 
the Site are volatile and this has been confirmed through the detection of VCHs in soil vapour 
across the area.  It is noted that the potential for exposure to volatile contaminants in outdoor air 
is generally insignificant when compared with indoor exposure, given the potential for dilution by 
wind.  Vapours can migrate up through the soil and through cracks and permeable surfaces to 
enter into indoor structures.  Following completion of the previous VRA undertaken by PB 
(2014a), PB concluded that the health risks associated with indoor vapour intrusion of the 
designated VOCs within the residential areas are currently considered acceptable based on a slab 
on ground construction.  However, additional assessment was recommended to confirm the soil 
geotechnical properties, monitor the variations in groundwater and soil vapour concentrations 
and consider housing construction details, as these all contribute to the risks posed by inhalation 
of contaminants.   
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The primary contaminant migration pathways for risk to the environment present at the Site include: 

• Terrestrial plants, soil invertebrates and soil microbial communities are exposed through direct 
soil contact.  Direct contact is conceptualised to occur within the root zone (i.e. the top 2 mbgl).  
As mentioned above, contaminated soil is considered to be limited to source areas within the 
industrial area, which is largely covered by hardstand and holds low environmental values, 
however the ecological values of the soil should be maintained for potential future use of the 
Site; 

• Terrestrial fauna may ingest or inhale contaminated soil.  Per the above, ingestion of 
contaminated soil by terrestrial fauna is considered to be limited due to the presence of a 
hardstand across the majority of the surface within the industrial area.  Similar to humans, 
animals may be impacted by the inhalation of contaminated vapours in indoor air; 

• Terrestrial flora may uptake dissolved contaminants in interstitial pore water or groundwater.  
Water in the unsaturated zone (interstitial pore water) is most likely only impacted adjacent to 
areas of contaminated soil and therefore within the industrial area where there is limited plant 
growth.  However, considering that contaminated groundwater has migrated outside of the 
boundaries of the industrial area into the surrounding residential areas, where flora is more 
prolific, uptake of contaminated groundwater by plants is potentially active.  This is likely to be 
more of a concern for deep rooted trees that intersect the shallow aquifer (deeper than 
3.6 mbgl) rather than shallower rooted grasses and shrubs that rely on interstitial pore water 
rather than groundwater for moisture; and 

• Lateral migration of contamination in groundwater through the soils towards the nearest surface 
water environments, which is considered to be West Lakes, located approximately 1.3 km to the 
west of De Haviland Avenue.  The EPA considers that groundwater contamination has largely 
been delineated, based on results from PB (2014a) and therefore impacts to the surface water 
environment are considered to be unlikely. 

Receptors 

Potential on- and off-site receptors have to be considered in a CSM if contamination is determined to 
be present on a site and migration pathways are determined to be active.   

Human Health 

Current land use at the Site is commercial/industrial, however the land use surrounding the Site is 
predominantly residential, which presents a much more sensitive land use than industrial due to the 
increased frequency with which people are present in the area and also the increased presence of 
children.  The primary potential human health receptors for the identified contamination therefore 
include: 

• Personnel working within the industrial facilities in the Hendon Industrial Area and any visitors; 

• Residents surrounding the Site and any visitors; and 

• Sub-surface maintenance and construction workers. 

Ecological 

The industrial land use of the Site currently limits the potential for the presence of highly sensitive 
ecological receptors to be present at the Site.  However, ecological receptors are present within the 
surrounding residential areas.  Therefore, ecological receptors may potentially include the following: 
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• Environmental values associated with the terrestrial ecosystem, including the maintenance of soil 
integrity and its ability to support plant and soil invertebrate communities, with no substantial 
decrease in primary productivity or impairment of nutrient and energy cycling.  Although 
vegetation growth across the Site is limited at present due to operational activities, the soil 
should be of sufficient quality to support vegetation growth in the future and in the adjoining 
residential properties; 

• Terrestrial ecological receptors including vegetation and wildlife; and 

• Shallow groundwater present in the natural soils that present beneath the Site and adjoining 
properties, which is commonly used throughout Adelaide for domestic purposes. 
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