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1. INTRODUCTION 

Environmental Auditors Pty Ltd (‘EA’) has been commissioned by the Land Management Corporation 
(‘LMC’), whose assets, rights and liabilities were vested in the Urban Renewal Authority on 1 March 
2012, to assess vapour intrusion risks associated with the former Brompton Gasworks Site (‘the 
Site’). The Site is defined as: 

 The property bounded by the railway line, Chief Street, Second Street and East Street 
(referred to as the ‘West Block’); 

 The property bounded by the railway line, East Street, Second Street and Drayton Street 
(referred to as the ‘East Block’). 

As per LMC’s request for tender and EA’s corresponding tender (EA10078, 27 April 2011), the focus 
of the assessment is the determination of any potential vapour risks to nearby residential properties. 
The residential properties of interest are limited to those to the north west of the Site located within 
a Groundwater Exclusion Zone (GEZ) which has been established by the Department of Water, Land 
and Biodiversity Conservation (DWLBC) due to the presence of groundwater contamination 
associated with the Site. A figure displaying the features referred to above is provided as 
Attachment 1. 

This document has been prepared in consideration of relevant guidance in effect at the time of this 
report1,2,3 and guidance which is anticipated to come into effect in the near future4. This document 
has been laid out in accordance with guidance provided in enHealth (2004). 

                                                            
1
 Department of Health and Ageing and enHealth Council (June 2004) Environmental Health Risk Assessment, Guidelines for Assessing 
Human Health Risks from Environmental Hazards [hereafter referred to as ‘enHealth (2004)’] 
2
 enHealth Council (2001) Exposure Scenarios and Exposure Settings [hereafter referred to as ‘enHealth (2001)’] 
3
 National Environmental Protection Council (1999) National Environment Protection (Assessment of Site Contamination) Measure 
[hereafter referred to as ‘NEPC (1999)’] 
4
 Both enHealth (2004) and NEPC (1999) are currently under review and revised versions have been issued for public comment. The 
proposed revisions have been considered where relevant. 
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2. SCOPE OF THIS ASSESSMENT 

This document presents the findings of a soil vapour risk assessment.  

The objective of this assessment has been to determine whether or not there are unacceptable risks 
to residential properties within the GEZ associated with vapours emanating from Site originated 
groundwater contamination. 

The scope of the assessment has included: 

 Review of background documents provided by LMC which relate to contamination 
investigations at the Site and across the GEZ; 

 Identification of chemicals of concern for potential soil vapour contamination in the 
residential portion of the GEZ;  

 Completion of soil vapour sampling and analysis at selected locations within the residential 
portion of the GEZ; 

 Assessment of appropriate toxicity assumptions for the chemicals of concern5; 

 Assessment of inhalation risks based on the available soil vapour data and toxicity 
assumptions6. 

 

 

                                                            
5
 Focus on chemicals detected above laboratory reporting limits in soil vapour samples, as well as ammonia and hydrogen cyanide as these 
were not measured in soil vapour. 
6
 A groundwater‐vapour modelling process was adopted to assess risks posed by ammonia and hydrogen cyanide. 
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3. ISSUE IDENTIFICATION 

3.1 Review of Background Information 

LMC has provided EA a number of background documents for review, namely: 

 Coffey Partners International Pty Ltd (March 1990) Kinhill Engineers Pty Ltd, S.A. Gas 
Company Redevelopment, Brompton, Results of Subsurface Investigations and Soil Testing 
(ref: A2096/1‐AD); 

 Coffey Partners International Pty Ltd (September 1990) Resource Development Pty Ltd, 
Brompton Gas Works, Results of Supplementary Soil Contamination Testing (ref: A2114/2‐
AD); 

 Koukourou & Partners (29 September 1990) Bowden/Brompton Groundwater Study, Report 
1: Installation of Piezometers (ref: P3804); 

 AGC Woodward‐Clyde Pty Ltd (April1995) SAGASCO Brompton Site: Quaternary Aquifers (Q1 
& Q2) Groundwater Assessment (ref: 5294, R021A); 

 AGC Woodward‐Clyde Pty Ltd (December 1995) Groundwater Assessment – First Quaternary 
Aquifer, Brompton, South Australia (ref: A9600055/0001, R018‐A); 

  AGC Woodward‐Clyde Pty Ltd (May 1997) Summary Environmental Report, SAGASCO 
Depot, Brompton, Volume 2 of 2 (ref: A9600055/0010, ref: R001‐B.DOC); 

 AGC Woodward‐Clyde Pty Ltd (7 April 1998) Additional Q1 Aquifer Investigation, Boral 
Energy, Brompton, S.A. (ref: A9600055/0019); 

 AGC Woodward‐Clyde Pty Ltd (29 June 1998) Results of May 1998, Groundwater Sampling of 
Perimeter Bores, Boral Energy, Brompton Site (ref: A9600055/0022); 

 AGC Woodward‐Clyde Pty Ltd (26 November 1998) Groundwater Modelling Summary 
Report – Brompton (ref: A96\00055\0028); 

 AGC Woodward‐Clyde Pty Ltd (14 June 1999) Environmental Site Assessment, East Street, 
Site B1, Brompton (ref: A9600055/0030); 

 AGC Woodward‐Clyde Pty Ltd (20 January 2000) Summary Report of Q1, Q2, Q3, Q4 and 
Tertiary Aquifer Monitoring, 1999 Boral Energy Brompton (ref: A9600055/0031); 

 URS Australia Pty Ltd (8 February 2001) 2000 Annual Groundwater Monitoring Review, 
Brompton Depot (ref: 46349‐006 (A9600055.11/0004); 

 URS Australia Pty Ltd (18 September 2000) Stage 1 – Groundwater Mound Investigation, 
Brompton Depot (ref: A2A9600055.11/0005); 

 URS Australia Pty Ltd (12 March 2002) 2001‐2002 Groundwater Monitoring Review, 
Brompton Depot (ref: 46349‐013); 

 URS Australia Pty Ltd (26 March 2004) 2003/2004 Groundwater Monitoring Review, 
Brompton Depot (ref: 46349‐028‐FR001‐A); 

 Flow Environmental Management Pty Ltd (June 2004) Final Report, Groundwater Flow and 
Solute Transport Model – Volume 2, Former Brompton Gasworks Depot; 
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 Soil and Groundwater Consulting Pty Ltd (20 December 2005) Groundwater Monitoring 
Event, May / June 2005, Former Brompton Gasworks Site (ref: SG051250 RP01, Revision 2); 

 Parsons Brinckerhoff Australia Pty Ltd (31 July 2006) Brompton Groundwater Investigation 
(ref: 06‐0430‐02‐2121174A); 

 Earth Tech Engineering Pty Ltd (July 2008) Brompton Former Gasworks Soil Investigation, 
East Block (ref: 103802); 

 Earth Tech Engineering Pty Ltd (July 2008) Brompton Former Gasworks – Groundwater 
Monitoring Investigation 2007‐2008 (ref: 100149); 

 ENSR Australia Pty Ltd (December 2008) DRAFT Brompton Former Gasworks – Groundwater 
Monitoring Event, August 2008 (ref: 105847‐REP01a_12Dec08.doc); 

 ENSR Australia Pty Ltd (May 2009) Brompton Former Gasworks – Soil Vapour Assessment 
(ref: M40901_RPT01_26May09.doc); 

 ENSR Australia Pty Ltd (June 2009) DRAFT Brompton Former Gasworks – Site Data Report 
(ref: EA104541_RPT01_23Jun09.doc); 

 ENSR Australia Pty Ltd (June 2009) Brompton Former Gasworks – Groundwater Monitoring 
Event, August 2008 (ref: ET105847_RPT_3Jun09.doc); 

 AECOM Australia Pty Ltd (26 February 2010) DRAFT Brompton Former Gasworks, Preliminary 
Risk Assessment (ref: M41000_REP01_26Feb10 Final Draft); 

 AEC Environmental Pty Ltd (5 March 2010) DRAFT Summary of Additional Environmental 
Works, Bowden Village Development (ref: 4057). 

EA has completed a review of the documents noted above. For the purposes of this assessment, the 
findings of this review can be summarised as follows: 

1. According to AECOM Australia (26 February 2010): 

a. The Brompton Gasworks was commissioned in 1863 and originally produced gas 
from coal using coal carbonisation and carburettor water gasification processes. 
Process by‐products included water, tar, ammonia, phenol, cyanide and hydrogen 
sulphide; 

b.  During the 1960s, gas was temporarily produced using naphtha prior to full 
conversion to a natural gas based process; 

c. All above ground structures associated with the gasworks site were demolished 
during 2006‐2007. 

2. Prior to the commissioning of the gasworks, the local area had been used for clay pits (also 
referred to as ‘pugholes’) which were typically in the order of 12m deep and were 
subsequently used for disposal of wastes including those generated at the gasworks site 
(AGC Woodward Clyde, December 1995). A number of pugholes have been identified 
throughout the nearby residential area (e.g. see Attachment 2); 

3. Soil profiles beneath the residential area are likely to comprise natural quaternary profiles 
(i.e. mixtures of gravels, sands and clays) as well as fill associated with filled pugholes; 
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Although the available documents are heavily focused upon groundwater contamination, it 
is expected that pockets of remnant fill material and natural soils within the Site are 
contaminated with a combination of cresols, phenols, total petroleum hydrocarbons 
(‘TPHs’), monocyclic aromatic hydrocarbons (‘MAHs’), polycyclic aromatic hydrocarbons 
(‘PAHs’), cyanide and ammonia. 

4. The uppermost aquifer beneath the local area is unconfined and occurs within gravels, 
sands, silts and clays of the Hindmarsh Clays unit. This aquifer is commonly referred to as 
the Q1 aquifer and occurs at depths of between approximately 7m‐12m below ground 
surface; 

5. Groundwater flow in the Q1 aquifer in the vicinity of the former gasworks site has 
historically been multi‐directional due to mounding, however, numerous rounds of 
groundwater monitoring data suggests that the residential area is likely to have historically 
received some groundwater flow originating from the Site; 

6. The available historical groundwater monitoring data for the Site and nearby residential area 
indicates that the sufficiently volatile contaminants of concern (i.e. Henry’s Law constant > 1 
x 10‐5 atm‐m3 mole‐1) for the Q1 aquifer include: 

a. TPHs7; 

b. MAHs (including benzene, toluene, ethylbenzene and xylenes); 

c. Naphthalene; 

d. Cyanide8; 

e. Ammonia9. 

7. Significant MAHs (e.g. benzene @ 3.2mg/L in June 2005), TPH C10‐C36 (e.g. 53.9mg/L in 
June 2005) and naphthalene (e.g. 2.3mg/L in June 2005) concentrations have been detected 
in groundwater in the northern corner of the Site (i.e. closest to the nearby residential area). 
These contaminants have generally not been detected above reporting limits in the 
groundwater monitoring wells at the edge of the GEZ. The monitoring well network between 
the northern corner of the Site and the GEZ boundaries is considered to be inadequate, 
noting that there were historically additional wells which have been decommissioned; 

8. Contamination has been identified in aquifers below Q1, however, this is not of relevance to 
this assessment (i.e. for a vapour intrusion the superficial aquifer is the potential vapour 
source of concern); 

9. The only soil vapour assessment conducted in relation to the Site was completed by ENSR 
Australia Pty Ltd (trading as AECOM) during early 2009. The assessment targeted 1m, 2m 
and 4m depth intervals within the East Block and West Block. 

Samples were collected using thermal desorption tubes (TDTs) and analysed for a Volatile 
Organic Compounds (VOCs) suite, which did not include TPHs, cyanide or ammonia. 

                                                            
7
 Groundwater data has been collected for the C6‐C9, C10‐C14, C15‐C28 and C9‐C26 fractions. Only the C6‐C16 fractions are considered to 
be significantly volatile. 
8
 Groundwater data has been collected for total cyanide and free cyanide. Only free cyanide can dissociate to the vapourous phase, where 
the primary toxicity concern is the formation of hydrogen cyanide. 
9
 Groundwater data has been collected for total ammonia nitrogen, which represents ammonia and ammonium. On ammonia can 
dissociate to the vapourous phase. 
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The assessment identified elevated concentrations of MAHs (e.g. benzene @ 78mg/m3 in 
SV1‐2m, xylenes @ 120mg/m3 in SV1‐2m) and naphthalene (e.g. 31mg/m3 in SV1‐2m). The 
most elevated concentrations of MAHs and naphthalene were detected in the south western 
half of the West Block (i.e. not in the north eastern half, which is the closest to the 
residential area). 

AECOM concluded that the concentrations detected were more likely to be related to 
contaminated fill than groundwater. Based on a review of the data, EA agrees with this 
conclusion. 

It is noted that isolated and relatively10 low concentrations of chlorinated hydrocarbons 
were also reported (e.g. tetrachloethene @ 0.16mg/m3 in SV8‐4m, trichloroethene @ 
0.019mg/m3 in SV7‐4m). 

When reviewing the documents provided by LMC, EA has considered it reasonable to assume that: 

 LMC has not withheld any documents which may be of critical importance to the 
assessment; 

 The document authors have not withheld information which may be of critical importance to 
the assessment; 

 The documents authors have not provided false or misleading information; 

 The data provided is adequately reliable for the purposes of this assessment. 

3.2 Summary 

Based on a review of the available information, it is considered that potential vapour intrusion issues 
for residential properties within the GEZ include: 

1. Vapours migrating vertically from contaminated groundwater (Q1); 

2. Vapour migrating vertically from contaminated soils within the Site; 

3. Vapour migrating vertically or laterally from offsite sources, including historical in‐filled 
pugholes and potentially other areas with contaminated fill. 

These potential sources have been considered when interpreting the collected soil vapour data. As 
noted in the previous section, the contaminants of concern include C6‐C9 TPHs, C10‐C16 TPHs, 
naphthalene, MAHs (including benzene, toluene, ethylbenzene, xylenes), naphthalene, ammonia 
and cyanide. 

 

                                                            
10
 In comparison to the MAH and naphthalene concentrations which were detected. 
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4. CONCEPTUAL SITE MODEL 

The following presents a discussion of the conceptual site model based upon the information which 
has been reviewed: 

 Historical data indicates that the water table aquifer occurs from depths below 7m below 
ground surface, noting that the most recent data provided (AECOM, June 2009) indicates 
groundwater within the Q1 aquifer is deeper than approximately 11m below ground surface; 

 Groundwater flow from the Site is radial, with the highest elevation located within the 
Western Block; 

 Groundwater contaminant concentrations are highest within the Site and reduce with 
distance from the Site; 

 The presence/absence of a contaminant ‘smear zone’ above the current groundwater table 
is unknown; 

 A cross section provided in AECOM (26 February 2010) indicates that the Q1 aquifer 
represents approximately 15m of ‘aquifer’ material underlain by 4m of clay. The natural soils 
in the aquifer comprise quaternary deposits of silts, clays, sands and gravels. The cross 
section does not indicate any specific layers which are laterally continuous and/or consistent 
in thickness; 

 In‐filled pugholes are located across the residential portion of the GEZ. The contamination 
status of fill within these pugholes is unclear. 

 A qualitative review of recent groundwater contaminant data and soil vapour data collected 
within the Site indicates that vapour migration from contaminated soil within the Site may 
be of greater concern that vapour migration from contaminated groundwater; 

 Preferential pathways for soil vapour movement may include: 

o Vertical migration through in‐filled pugholes which are potentially filled with fill 
which is of lower permeability than surrounding natural soils; 

o Lateral migration through high permeability lenses with the quaternary natural soils; 
and 

o Lateral migration through subsurface utilities (e.g. power, telecommunications, 
sewer). 

 Residential properties in the GEZ appear to comprise a combination of older buildings (e.g. 
constructed within 50 years, or earlier) and newer buildings (e.g. constructed within last 10 
years). The construction details for each property are not known, however, it is anticipated 
that the majority (if not all) are piered or have slab‐on‐grade foundations. 
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5. HAZARD ASSESSMENT 

5.1 Hazard Identification 

5.1.1 Collection and Analysis of Relevant Data 

a) Soil Vapour Well Installation 

AEC Environmental Pty Ltd (‘AEC’) was contracted by LMC to install eight soil vapour wells at 
locations which were recommended by EA (ref: EA127 FINAL SAP 12.10.11). The wells were installed 
on 25 November 2011. It is understood that AEC obtained appropriate approvals prior to installing 
the wells.  

Based on the conceptual site model, it was concluded that constructing soil vapour wells at target 
depths of approximately 1.5m11 in areas would be adequate to assess vapour transport from both 
contaminated groundwater and contaminated fill/soil within the Site. A line of wells was placed 
between the Site and residential properties within the GEZ (VP3‐VP6), with additional wells installed 
in residential areas further north west (VP8) and north (VP1 and VP2). A well was also constructed to 
the north east of the Site (VP7) to provide some measure of potential offsite migration towards the 
commercial/industrial area to the north east.  

The wells have been placed in the near vicinity of the three historical pugholes within the residential 
portion of the GEZ which are closest to the Site. As such, the locations provide some measure of 
preferential vertical migration. VP1‐VP7 are located on the north western side of Chief Street. It is 
possible that preferential pathways for lateral soil vapour movement exist between the Site and 
these locations. This is not considered to be a critical issue for the purposes of this assessment (i.e. 
the focus is risks to residential property users). 

Each well was placed in an area which was predominantly or entirely covered with bitumen or 
concrete, with the exception of VP1 which was placed in a grass covered area. As such, the wells are 
considered to provide an adequately representative measure of potential conditions beneath a 
residential dwelling. 

The soil vapour well locations are presented as Attachment 312. Boreholes logs which included the 
soil vapour well installation details are provided as Attachment 4 and can be summarised as follows. 

Table 1: Soil Vapour Well Installation Details  

Well  Location   Lithology  Construction Details  

VP1  Along Florence Crescent, to north of the West 
Block. 

0m‐0.2m: Silty Sand FILL 

0.2m‐1.5m: Sandy Clay FILL w/ brick, glass, ash and 
slag. 

Boreholes hand 
augered to target 
depth (75mm 
diameter). 

Teflon tubing from 
surface, with 152mm 
long stainless steel 
vapour implant at 
base. 

Sand from base of 
hole to 1m below 
ground surface. 

Bentonite slurry from 
1m below ground 

VP2  Corner of Florence Crescent and Second 
Street, to north of the West Block. 

0‐0.1m Sand FILL 

0.1m‐0.3m Sandy Clay FILL 

0.3m‐1.5m Silty Clay 

VP3  North western side of Chief Street (near 
No.44), to north of the West Block. 

0m‐0.2m Sand FILL 

0.2m‐1.45m Silty Clay 

VP4  North western side of Chief Street (near  0m‐0.1m Sandy Silt FILL 

                                                            
11
 The approximate subsurface depth where atmospheric influences should be minor based on Section D.4.10 of ITRC (2007) 

12
 Locations recorded using a hand held Global Positioning Satellite (GPS) device (Garmin Oregon) 
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Table 1: Soil Vapour Well Installation Details  

No.38), to north of the West Block.  0.1m‐0.4m Sand

0.4m‐1.7m Clay 

surface to surface.

Gatic cover 
concreted in position 
at surface. VP5  North western side of Chief Street (near 

No.34), to north west of the West Block. 
0m‐0.15m Sandy Clay FILL 

0.15m‐0.25m Sand 

0.25m‐1.5m Clay 

VP6  North western side of Chief Street (near 
No.28), to north west of the West Block. 

0m‐0.1m Sandy Clay FILL 

0.1m‐1.5m Silty Clay  

VP7  South western side of Second Street, along 
north eastern boundary of the West Block. 

0m‐0.1m Sand FILL 

0.1m‐0.2m Silty Clay 

0.2m‐1.5m Silty Clay  

VP8  Along West Street, to west of the West Block.  0m‐0.1m Sandy Clay FILL 

0.2m‐1.5m Silty Clay  

The logs indicate that the wells are predominantly within natural materials (apart from VP1) and 
constructed using what is considered to be an appropriate methodology13. It is noted that the 
adequacy of the well construction was assessed through leak testing (further discussion provided in 
following sub‐section). 

b) Initial Round of Soil Vapour Sampling 

EA conducted the initial round of soil vapour sampling on 9 December 2011. Field records, field 
instrument calibration records, photographs and chain of custody documentation are provided as 
Attachment 5. 

EA does not consider weather conditions at the time of sampling to be critical considering that i) the 
wells are installed in low permeability clays, and ii) each well was installed to a depth commonly 
accepted as the depth where atmospheric influences should be minimal14. For completeness, local 
weather data15 indicates that: 

 there was no rain for the 8 days leading up to the sampling event and 2.4mm of rain fell on 
the day of sampling; 

 the atmospheric pressure had been falling up to the sampling event (i.e. 1025 hPa on 1 
December to 1004.5 hPa on 9 December 2011); 

 the temperature ranged between 18.5oC and 23oC on 9 December 2011. 

Each well was purged using a landfill gas detector (‘GA2000’) and Photo‐Ionisation Detector (‘PID’).  
Approximately one bore volume was purged using both the GA2000 and PID, which was adequate to 
obtain stable readings considered representative of soil vapour. The landfill gas detector data was 
used as the initial screening test for leaks (i.e. O2/CO2 data assessed for parity with ambient air) and 
anaerobic biodegradation of organics (i.e. CO2 and CH4). The PID data was used to screen for volatile 
contamination.  

                                                            
13
 See Figure D‐2 of Interstate Technology and Regulatory Council (January 2007) Technical and Regulatory Guidance, Vapor Intrusion 

Pathway: A Practical Guideline [hereafter referred to as ‘ITRC (2007)’] 
14
 Section D.4.10, Interstate Technology & Regulatory Council, Vapor Intrusion Team (January 2007) Technical and Regulatory Guidance, 

Vapour Intrusion Pathway, A Practical Guideline 
15
 http://www.bom.gov.au/climate/dwo/IDCJDW5002.latest.shtml 
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The screening data can be summarised as follows: 

Table 2: Soil Vapour Screening Data (9 December 2011) 

Well^  O2 (%)*  CO2 (%)*  CH4 (%)*  PID (ppm)*  Readings 
Consistent 
Throughout 
Purging? 

Any Evidence of 
Condensate in 
Tubing? 

VP1  15.2  6  0  2  Yes  No 

VP2  17.1  4.1  0  3.5  Yes  No 

VP3  13.9  7.4  0  21  Yes  No 

VP4  12.8  9.8  0  17  Yes  No 

VP5  14.4  6.3  0  15  Yes  No 

VP6  16.3  4.4  0  7.3  Yes  No 

VP7  0  9.7  85  2.7  Yes  No 

VP8  13.9  5.6  0  4.7  Yes  No 

^All wells target depths of approximately 1.35m to 1.5m below ground surface 
*Representative readings for purging 

The PID screening indicated a low potential for significant vapour concentrations at VP1‐VP8. The 
concentrations detected broadly conform with what would be expected based on the proximity of 
each location to the Site (i.e. highest along Chief Street, lower at locations further north west and 
west). 

EA considered that the O2/CO2 data indicated that it was unlikely that any of the wells were 
significantly connected to the atmosphere due to leaks. This was further assessed through leak 
testing using helium for the wells selected for sampling (i.e. VP3‐5 and VP7). The leak testing 
comprised: 

 Placing a bucket over the sampling location16; 

 Injecting helium from a balloon gas cylinder into the bucket17; 

 Purging two well volumes using a helium meter18. 

The helium leak testing indicated no unacceptable leaks19. 

EA selected the three wells with the highest PID readings (i.e. VP3‐5) and VP7 for sampling. VP7 was 
selected based on its proximity to the Site and CH4 data. A duplicate sample was also collected from 
VP7 (sample ‘DUP’). However, after sampling it was discovered that conditions at VP7 may have not 
been representative of typical conditions and the sample analysis was cancelled (see Section 4.1.1 
d). The sampling protocols comprised the following: 

 1L Summa canisters and 2hr flow controllers provided by Air Toxics Ltd; 

                                                            
16
 The bucket did not create a perfect seal with the ground surface, however, this is not considered to be critical as helium was being 

injected under pressure and the helium meter was used to confirm that the void within the bucket was near 100% 
17
 It is noted that some consultants only using high purity helium. EA’s helium provider has advised that there is a marginal difference 

between balloon gas and high purity helium. 
18
 Silastic tubing Teflon/Teflon connector placed within bucket during leak testing to assess integrity of connector 

19
 An acceptance criteria of 10% has been adopted for this assessment based on Section D.4.7 of ITRC (2007) 
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 Brass cap removed from Summa canister; 

 Summa canister pressure checked prior to sampling using vacuum gauge provided by Air 
Toxics Ltd20; 

 Summa canisters and controllers connected using fittings provided by Air Toxics Ltd; 

 Length of Teflon tubing connected to flow controller using Swagelok fitting; 

 Teflon tubing connected to Teflon tubing extending from well using silastic tubing21; 

 Valve opened on Summa canister; 

 Pressure gauge on Summa canister checked periodically to ensure no unexpected pressure 
drops were occurring (i.e. as may occur if a vacuum was being generated within the well or if 
there was a poor connection between the flow controller and Summa canister); 

 Valve closed on Summa canister after approximately 2 hours or prior to pressure gauge on 
flow controllers reducing to approximately ‐5 “Hg; 

 Sampling apparatus disassembled; 

 Final pressure of Summa canister checked using vacuum gauge provided by Air Toxics Ltd; 

 Brass cap placed on Summa canister for shipping. 

The Summa canisters were sent under chain of custody conditions to Air Toxics Ltd in Folsom, 
California, USA. EA requested that the samples were analysed for modified TO1522 and modified 
TO15 Volatile Petroleum Hydrocarbon (VPH) analysis. Laboratory analytical summary tables and 
analytical certificates are provided as Attachment 6. The results for compounds detected above 
laboratory reporting limits are provided below: 

Table 3: First Round of Vapour Sampling – Results Above Reporting Limits 

Compound  VP3 (mg/m
3
)  VP4 (mg/m

3
)  VP5 (mg/m

3
) 

Ethanol  0.095  0.022  0.050 

Acetone  0.071  0.038  0.047 

Methylene Chloride  ND  0.005  ND 

Hexane  0.017  ND  ND 

Cyclohexane  0.004  ND  0.012 

Tetrahydrofuran  ND  0.003  ND 

Toluene  0.021  0.005  0.009 

m,p Xylene  0.005  ND  ND 

                                                            
20
 Acceptance criteria of ‐25” Hg to ‐30” Hg 

21 For the duplicate sample, an Air Toxics Ltd provided T was used to connect two Summa canister / flow controller assemblies to the well. 
22
 Volatile organic compound analysis by gas chromatography and mass spectrometry in general accordance with US EPA method TO‐15 
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The relatively low level VOC concentrations are considered to be consistent with the PID screening 
data.  The presence of oxygen at the sampling locations indicates that ambient air is moving into the 
subsurface. Considering typical pollutants in ambient air23 and the presence of a 
commercial/industrial area to the north east of the Site, it is possible that many of the chemicals 
detected in soil vapour are partially/fully attributable to ambient air rather than subsurface vapour 
migration from groundwater or the Site. 

c) Second Round of Soil Vapour Sampling 

A second round of vapour sampling was conducted by EA on 30 January 2012. Field records, field 
instrument calibration records and chain of custody documentation are provided as Attachment 7. 

EA does not consider weather conditions at the time of sampling to be critical considering that i) the 
wells are installed in low permeability clays, and ii) each well was installed to a depth commonly 
accepted as the depth where atmospheric influences should be minimal24. For the sake of 
completeness, local weather data25 indicates that: 

 there was no rain for the 2 days leading up to the sampling event and 25.6mm of rain fell on 
the day of sampling; 

 the atmospheric pressure had been relatively stable prior to the sampling event (i.e. 
between 998hPA and 1008hpA for event and prior three days); 

 the temperature ranged between 19.9oC and 24.8oC on 30 January 2012. 

It was originally intended that VP1‐VP8 would be screened using a GA2000 and PID, however, the 
PID was suspected to be providing inaccurate readings (possibly due to moisture effects) and it was 
decided to focus on the wells nearest the Site (i.e. VP3‐VP7). For the sake of transparency, the 
screening data is summarised in the table below. 

Table 4: Soil Vapour Screening Data (30 January 2012) 

Well  O2 (%)*  CO2 (%)*  CH4 (%)*  PID (ppm)*#  Readings 
Consistent 
Throughout 
Purging? 

Any Evidence of 
Condensate in 
Tubing? 

VP1  12.7  7.2  0  100  Yes  No 

VP2  Not screened. PID suspected to be malfunctioning.  Yes  No 

VP3  13.2  7.2  0  100  Yes  No 

VP4  12.6  8.2  0  50  Yes  No 

VP5  13.7  6.7  0  200  Yes  No 

VP6  16  4.4  0.1  100  Yes  No 

VP7  0  13.2  31.4  70  Yes  No 

VP8  Not screened. PID suspected to be malfunctioning.  Yes  No 

^All wells target depths of approximately 1.35m to 1.5m below ground surface  
*Final reading, PID readings increased throughout purging and after purging when PID was only drawing ambient air 

                                                            
23
 http://www.environment.nsw.gov.au/air/dopahhm/organicresults.htm 

24
 Section D.4.10, Interstate Technology & Regulatory Council, Vapor Intrusion Team (January 2007) Technical and Regulatory Guidance, 

Vapour Intrusion Pathway, A Practical Guideline 
25
 http://www.bom.gov.au/climate/dwo/IDCJDW5002.latest.shtml 
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# PID reading suspected to have been not functioning properly 

EA considered the consistency of O2/CO2 data with the initial round to provide a sufficient basis for 
not conducting additional helium leak testing. 

The PID was suspected to be malfunctioning based on the inconsistency with the initial round (i.e. 
much higher readings detected) and that the PID readings would not stabilise, even after 
disconnecting the PID from the well and only drawing in ambient air. The instrument supplier 
(Thermofisher) indicated that the malfunction may be related to moisture build‐up within the 
instrument. EA considers this to be a reasonable explanation as it was raining during the field 
investigations. 

As had been detected on 9 December 2011, elevated methane was limited to VP7 and no sample 
was collected from this location (see Section 4.1.1 d for further discussion).  

Samples were collected from VP3‐VP6 using Summa canisters and the same methodology adopted 
during the initial round. The Summa canisters were sent under chain of custody conditions to Air 
Toxics Ltd in Folsom, California, USA. EA requested that the samples were analysed for modified 
TO15 and modified TO15 VPH. Air Toxics Ltd informed EA that the Summa canister for VP4 was 
damaged in transit and this sample could not be analysed. Laboratory and analytical certificates are 
provided as Attachment 8. The results for compounds detected above laboratory reporting limits 
are provided below: 

Table 5: Second Round of Vapour Sampling – Results Above Reporting Limits 

Compound  VP3 (mg/m
3
)  VP5 (mg/m

3
)  VP6 (mg/m

3
)  DUP (mg/m

3
) 

Ethanol  0.034  0.046  0.037  0.029 

Acetone  0.036  0.066  0.045  0.035 

2‐propanol  ND  0.011  ND  ND 

Hexane  ND  0.004  ND  ND 

4‐methyl‐2‐pentanone  0.006  0.011  0.019  0.019 

Toluene  0.028  0.028  0.016  0.015 

Ethylbenzene  0.006  0.008  0.009  0.009 

m,p Xylene  0.023  0.029  0.034  0.033 

o‐Xylene  0.008  0.010  0.014  0.014 

1,2,4 trimethylbenzene  0.006  0.005  0.006  0.006 

>C10‐C12 aliphatics  0.46  0.25  0.18  ND 

The presence of oxygen at the sampling locations indicates that ambient air is moving into the 
subsurface. Considering typical pollutants in ambient air26 and the presence of a 
commercial/industrial area to the north east of the Site, it is possible that many of the chemicals 
detected in soil vapour are partially/fully attributable to ambient air rather than subsurface vapour 
migration from groundwater or the Site. 

                                                            
26
 http://www.environment.nsw.gov.au/air/dopahhm/organicresults.htm 
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Unfortunately, the PID screening did not provide a reliable basis for checking whether the analytical 
results were consistent with an expected range of concentrations. However, the results are 
considered to be generally consistent with the PID readings and analytical data for the initial round 
of sampling. 

Following the disconnection of each Summa canister, Kitagawa sampling equipment was used to 
assess the presence/absence of ammonia and hydrogen cyanide. Air was drawn through a Kitagawa 
hydrogen cyanide27 tube (Tube No. 112SA, detection limit of 0.01%‐3%) and Kitagawa ammonia tube 
(Tube No. 105SM, detection limits of 0.1%‐1%) using a Kitagawa hand pump in accordance 
volume/duration recommendations provided by Kitagawa. The tubes become partially stained if the 
target compounds are present above the lower detection limit and become fully stained if the target 
compounds are present at concentrations above the upper detection limit.  

No evidence of colour change was identified for any of the Kitagawa tubes. As such, it is considered 
unlikely that: 

 Ammonia is present in VP3‐VP6 at concentrations above 0.1% or 1000ppm; 

 Hydrogen cyanide is present in VP3‐VP6 at concentrations above 0.01%, or 100ppm. 

Although ammonia and hydrogen cyanide were not detected, the detection limits for the tubes used 
are considered to be elevated due to the concentrations of free cyanide and ammonia detected in 
groundwater beneath the residential portion of the GEZ. As such, the potential presence of these 
vapours has been considered further (see Section 6.4.2). 

Photographs of each pair of tubes are provided as Attachment 9.  

d) Further Assessment of Methane Issue 

EA advised LMC on 12 December 2011 that the methane readings recorded for VP7 during the initial 
soil vapour sampling event (i.e. 85%) should be investigated further. LMC subsequently engaged AEC 
to obtain a reading from VP7 using a landfill gas detector. AEC reported on 14 December 2011 that 
methane was detected at a concentration between approximately 93% and 98% over 5 minutes of 
purging from VP7. 

On 16 December 2011 AEC conducted utility pit monitoring in the vicinity of VP7 which identified 
methane at levels between 10% and 20% in Telstra pits immediately south east of VP7 on the south 
western side of Second Street. It is understood that LMC decided to notify EPA in relation to the 
methane readings detected on 16 December 2012. 

LMC advised EA in an email dated 19 December 2011 that inquiries with the local gas supplier 
indicated that a leaking joint in a nearby subsurface pipe had been identified and repaired on 16 
December 2011. After receipt of this information, EA instructed Air Toxics to not analyse the VP7 
and DUP samples collected on 12 December 2011 as they were not representative of typical 
subsurface gas conditions at this location. 

LMC advised EA in an email dated 4 January 2012 that the gas supplier had identified and repaired 
additional leaks. This email also indicated that methane monitoring conducted by the gas supplier 
had identified methane readings to be dissipating. 

Elevated methane readings were recorded for VP7 during the 30 January 2012 soil vapour sampling 
event (i.e. 31.4%). EA also conducted methane screening from three nearby service pits along the 
south western side of Second Street, with the results summarised as follows: 

                                                            
27
 Cyanide occurs in a number of gaseous forms. The greatest concern from a toxicity perspective is hydrogen cyanide. 
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 Telstra pit approximately 5m south east of VP7: 2%; 

 Unknown pit approximately 1m to south east of Telstra pit approximately 5m south east of 
VP7: 0%; 

 Telstra pit approximately 10m south east of VP7: 0%. 

EA conducted additional monitoring to assess the methane issue on 29 February 2011. The methane 
monitoring results can be summarised as follows: 

 VP7: 0.9%; 

 Telstra pit approximately 5m south east of VP7: 0.6%; 

 Unknown pit approximately 1m to south east of Telstra pit approximately 5m south east of 
VP7: 0%; 

 Telstra pit approximately 10m south east of VP7: 0%. 

The 29 February 2011 monitoring confirms a reducing trend and supports the conclusion that the 
methane detections in VP7 were related to a vapour leak rather than a Site originated issue. 

Relevant documentation is provided as Attachment 10. 

e) Data Reliability Assessment 

EA considers that the soil vapour data collected can be considered as being adequately reliable on 
the basis of the following: 

 Field instruments were appropriately calibrated by the supplier28; 

 O2/CO2 and helium leak testing data indicates no unacceptable leaks in the monitoring wells 
or Teflon‐Teflon connectors used (i.e. silastic tubing); 

 Laboratory provided and certified Summa canisters and flow controllers were used; 

 The sampling procedures used by EA are considered to be sound; 

 A duplicate sample was collected during the second round of sampling, with relative percent 
difference data below the commonly accepted criteria of 30% (see below): 

Table 6: Relative Percent Difference Data 

Compound  VP6 (mg/m3)  DUP (mg/m3)  RPD^ 

Ethanol  0.037  0.029  24.24% 

Acetone  0.045  0.035  25.00% 

2‐propanol  ND  ND  ‐ 

Hexane  ND  ND  ‐ 

                                                            
28
 It is noted that the PID apparently failed during the 30 January 2012 round due to moisture interferences 
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Table 6: Relative Percent Difference Data 

Compound  VP6 (mg/m3)  DUP (mg/m3)  RPD^ 

4‐methyl‐2‐pentanone  0.019  0.019  0.00% 

Toluene  0.016  0.015  6.45% 

Ethylbenzene  0.009  0.009  0.00% 

m,p Xylene  0.034  0.033  2.99% 

o‐Xylene  0.014  0.014  0.00% 

1,2,4 trimethylbenzene  0.006  0.006  0.00% 

>C10‐C12 aliphatics  0.18  ND  ‐ 

^ difference / mean       

 The Summa canisters were maintained under a vacuum from the time they were dispatched 
by the laboratory to the time they were received by the laboratory after use. A comparison 
of vacuum data from dispatch in the field to receipt in the laboratory indicates that vacuum 
pressure reduced by no more than 2”Hg29; 

 Internal quality control testing was conducted by the laboratory (i.e. surrogates, blanks, 
laboratory control samples, laboratory control sample duplicates, continuing calibration 
verification) and this testing met adopted criteria; 

 Kitagawa tubes were used in accordance with manufacturer specifications; 

 The field screening30 and laboratory analytical data were consistent. 

5.1.2 Uncertainty Analysis  

The primary uncertainty for this assessment is considered to be the regional presence of 
contaminated fill material in filled pugholes or other areas and how these materials contribute to 
measured soil vapour data at the locations installed. However, the available soil vapour sample data 
(i.e. low contaminant concentrations) indicates that this is unlikely to represent a significant issue. 

5.2 Dose‐Response Assessment 

5.2.1 General 

a) Toxicological Information Sources 

EnHealth (2004) provides a three tiered preferred hierarchy for obtaining and using toxicological 
information. Level 1 sources are defined in Section 7.2.1 of enHealth (2004) and include: i) a number 
of Australian sources, ii) the World Health Organisation (‘WHO’) and related entities, iii) the Agency 
for Toxic Substances and Disease Registry (‘ATSDR’), and iv) the United States Environment 
Protection Agency (‘US EPA’). It is important to note that although the Level 1 sources are 
numbered, it is understood that enHealth did not intend for this to represent a definitive order of 

                                                            
29
 An acceptance criteria of 5%’Hg has been adopted 

30
 Excluding the PID data for the second round 
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preference / hierarchy. enHealth (2004) also identifies broad Level 2 and Level 3 sources, as 
summarized below: 

 Level 2: 

o Peer reviewed journals; 

o Industry publications, including ECETOC Monographs, CIIT reports, unpublished 
industry reports submitted for regulatory purposes; 

o OH&S related sources with appropriate adjustment where necessary. 

 Level 3: 

o Information not categorised as Level 1 or Level 2 subject to appropriate justification. 

b) Threshold and Non‐Threshold Models  

The concepts of the threshold model and the non‐threshold model are important to assessing 
human health hazards posed by a chemical.  

The threshold model assumes that there is a particular exposure level, or threshold, below which a 
particular adverse effect will not occur. In contrast, the non‐threshold model assumes that there is 
no level of exposure at which a particular adverse effect will or will not occur, but rather, there is a 
linear relationship between exposure and risk, and that there is a calculable probability of an 
adverse effect regardless of the level of exposure. 

According to enHealth (2004), the non‐threshold model is relevant to the assessment of chemicals 
where the mechanism of action for carcinogenicity results in a linear relationship with exposure (i.e. 
non‐threshold).  In relation to the assessment of chemical contamination this generally includes 
mutagenic and genotoxic carcinogens.  Accordingly, this has been the approach adopted in this 
assessment. 

c) Threshold and Non‐Threshold Models  

A number of acronyms are commonly used when reviewing the toxicity of a compound, as stated 
and briefly defined below31: 

 BMC – Benchmark Concentration; 

 BMCL – Confidence Limit for Benchmark Concentration; 

 BMD – Benchmark Dose (the dose associated with a given evidence of a particular effect); 

 CICAD – Concise International Chemical Assessment Document (chemical assessment 
documents prepared by the United Nations Environment Programme, the International 
Labour Organization, and the World Health Organization); 

 CSF – Cancer Slope Factor (a plausible upper‐bound estimate of the probability of a response 
per unit intake of a chemical over a lifetime – US EPA 1989); 

 EHC – Environmental Health Criteria (chemical assessment documents prepared by WHO); 

 GV ‐ Guideline value (air quality threshold concentration recommended by WHO); 

                                                            
31
 Not all acronyms necessarily used 
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 IARC – International Agency for Research on Cancer (WHO agency); 

 IRIS –Integrated Risk Information System (US EPA database of toxicological information); 

 LEL – Lower Explosive Limit; 

 LOAEL – Lowest Observable Adverse Effect Level (lowest measured level at which a 
statistically significant observable adverse effect occurred during a study as a result of 
chemical exposure); 

 MIL – Monitoring Investigation Level (recommended by NEPC); 

 MRL – Minimal Risk Level (ATSDR term defined as ‘estimate of the daily human exposure to 
a hazardous substance that is likely to be without appreciable risk of adverse non‐cancer 
health effects over a specified duration of exposure’); 

 OME – Ontario Ministry of the Environment; 

 NOEL – No Observable Effect Level (level of chemical exposure at which no statistically 
significant observable effects were identified to occur); 

 NOAEL – No Observable Adverse Effect Level (level of chemical exposure at which no 
statistically significant observable adverse effects occurred during a study); 

 OEHHA – California Office of Environmental Health Hazard Assessment; 

 ppm – Parts Per Million (unit of measurement of concentration); 

 RfC – Reference concentration (the chemical concentration in air at, and above which, 
humans may experience a particular adverse health effect following exposure); 

 RfD – Reference dose (the chemical dose at, and above which, humans may experience a 
particular adverse health effect following exposure); 

 TC – Tolerable Concentration (inhalation); 

 UF – Uncertainty factor (factor applied to convert raw toxicity data to RfDs, RfCs, URFs etc to 
take into account factor such as intra‐species variation, inter‐species variation and toxicity 
database inadequacies); 

 URF – Unit Risk Factor (the risk of developing a particular adverse effect associated with 
lifetime inhalation exposure to 1µg/m3 of a chemical). 

5.2.2 Collection of Relevant Data 

The following presents an assessment of risk for each compound detected above laboratory 
reporting limits in the Summa canister samples, as well as ammonia and hydrogen cyanide. 

a) Ethanol 

Source/s in the Environment 

Ethanol (C2H6O) is an alcohol which is found in alcoholic beverages but is also used as a solvent and 
within fuel.  
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Threshold Toxicity 

No Australian, WHO, IRIS or ATSDR sources of non‐cancer chronic inhalation toxicity data for ethanol 

have been identified. 

OEHHA32 provides a draft threshold ‘health protective concentration’ for ethanol in air of 100mg/m3. 

This criteria has been adopted for this assessment.  

Non‐Threshold Toxicity 

IARC and IRIS have not assessed the carcinogenicity of ethanol. 

OEHHA33  indicates that there is ‘no evidence of carcinogenicity by inhalation’ for ethanol. 

On the basis of the information reviewed, it has been considered inappropriate to attempt to assess 

non‐threshold risks posed by this chemical. 

b) Acetone 

Source/s in the Environment 

Acetone (C3H6O) is commonly used in the production of many commercial productions and is also 
used as a solvent34.  

Threshold Toxicity 

No Australian or IRIS sources of non‐cancer chronic inhalation toxicity data for acetone have been 

identified. 

WHO (1999)35 does not provide a GV for acetone, but notes an odour annoyance level of 240mg/m3. 

ATSDR (1994a)36 provides a chronic inhalation MRL of 13ppm (30.9mg/m3) based on neurological 
effects observed during a 6 week study using rats (LOAEL = 1250ppm, UF = 100). 

The ATSDR MRL has been adopted for this assessment.  

Non‐Threshold Toxicity 

IARC has not assessed the carcinogenicity of acetone. 

IRIS (last revised 2003) indicates that ‘data are inadequate for an assessment of the human 
carcinogenic potential of acetone’. 

On the basis of the information reviewed, it has been considered inappropriate to attempt to assess 

non‐threshold risks posed by this chemical. 

                                                            
32
 Office of Environmental Health and Hazard Assessment, California Environmental Protection Agency (December 1999) Potential Health 

Risks of Ethanol in Gasoline 
33
 Office of Environmental Health and Hazard Assessment, California Environmental Protection Agency (December 1999) Potential Health 

Risks of Ethanol in Gasoline 
34
 Agency for Toxic Substances and Diseases Registry (1994) Toxicological Profile for Acetone 

35
 World Health Organisation, Geneva (1999) Guidelines for Air Quality 

36
 Agency for Toxic Substances and Diseases Registry (1994) Toxicological Profile for Acetone 
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c) 2‐Propanol 

Source/s in the Environment 

2‐propanol is an alcohol which can be used as a solvent and fuel additive. It is possible that the 
detection of 2‐propanol is attributable to the industrial properties along the eastern side of Chief 
Street to the north east of the Site.  

It is noted that 2‐propanol can be oxidised to acetone and as such it is likely that the detections of 
acetone and 2‐propanol are related. 

Threshold Toxicity 

No Australian, WHO, ATSDR or IRIS sources of non‐cancer chronic inhalation toxicity data for 2‐

propanol, which is also commonly referred to as isopropanol, have been identified. 

OEHHA37 provides an inhalation reference exposure level of 7mg/m3 based on kidney effects 

observed during mice and rat studies. A similar value (7.3mg/m3) is provided by OME38.  

The OEHHA value has been adopted on the basis that it is marginally more conservative than the 

OME value. 

Non‐Threshold Toxicity 

IARC and IRIS have not assessed the carcinogenicity of 2‐propanol.  

On the basis of the information reviewed, it has been considered inappropriate to attempt to assess 

non‐threshold risks posed by this chemical. 

d) Cyclohexane 

Source/s in the Environment  

Cyclohexane (C6H12) is a cycloalkane (part of the alicyclic hydrocarbons group) which is used as part 
of nylon production and also used in the production of solvents, insecticides and plasticisers (IRIS). 
Cyclohexane is also a component of petroleum (IRIS).  

Threshold Toxicity 

No Australian, WHO or ATSDR sources of non‐cancer chronic inhalation toxicity data for cyclohexane 

have been identified. 

IRIS (last revised 2003) provides a RfC of 6mg/m3 based on reduced weights observed during an 
inhalation study conducted using rats (BMCL = 1822mg/m3, UF = 300). 

The IRIS RfC has been adopted. 

Non‐Threshold Toxicity 

IARC has not assessed the carcinogenicity of cyclohexane. 

                                                            
37
 Office of Environmental Health Hazard Assessment, Chronic Toxicity Summary, Isopropanol (2‐propanol, dimethylcarbinol; isopropyl 

alcohol) http://oehha.ca.gov/air/chronic_rels/pdf/67630.pdf 
38
 Ontario Ministry for the Environment (February 2008) Ontario’s Ambient Air Quality Criteria (Sorted by Chemical Name) 
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IRIS (last revised 2003) indicates that ‘no data were located regarding the existence of an association 
between cancer and cyclohexane exposure in humans’. 

On the basis of the information reviewed, it has been considered inappropriate to attempt to assess 

non‐threshold risks posed by this chemical. 

e) Methylene Chloride 

Source/s in the Environment 

Methylene chloride (CH2Cl2) is primarily used as a solvent and as a paint stripper39. 

Threshold Toxicity 

No Australian sources of non‐cancer chronic inhalation toxicity data for methylene chloride, which is 

also commonly referred to as dichloromethane, have been identified. 

WHO (2000)40 provides a GV of 3mg/m3 which is based on carboxyhemoglobin formation identified 

during a chronic inhalation study.   

ATSDR (2000mc)41 provides a chronic inhalation MRL of 0.3ppm (or 1.06mg/m3) based upon hepatic 

effects observed during an inhalation study conducted using rats (adjusted NOAEL = 8.92ppm, 

UF=30). 

IRIS (last revised 2011) provides a RfC of 0.6mg/m3 based on hepatic effects observed during a 2 year 

inhalation study conducted using rats (1st percentile human equivalent concentration = 17.2mg/m3, 

UF = 30). 

The IRIS RfC has been adopted on the basis that the assessment is the most recent and the value is 

more conservative than the WHO GV and ATSDR MRL. 

Non‐Threshold Toxicity 

In 1999 IARC classified as ‘possibly carcinogenic to humans’ (Group 2B). The non‐threshold model 

was not adopted by WHO when developing air quality guidelines in 2000. 

IRIS (last revised 2011) indicates that methylene chloride is ‘likely to be carcinogenic to humans’. IRIS 

indicates that the mode of action for methylene chloride induced tumours is mutagenic. IRIS 

provides a URF of 1 x 10‐8. 

The IRIS URF has been adopted on the basis that the IRIS assessment is more recent than the WHO 
assessment and the mode of action is considered to be mutagenic. 

                                                            
39
 Agency for Toxic Substances and Diseases Registry (2000) Toxicological Profile for Methylene Chloride 

40
 World Health Organisation, Regional Office for Europe (2000) Air Quality Guidelines for Europe, 2nd ed 

41
 Agency for Toxic Substances and Diseases Registry (2000) Toxicological Profile for Methylene Chloride 
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f) Hexane 

Source/s in the Environment 

Hexane (C6H14) is an alkane (part of the aliphatic hydrocarbons group) commonly used as a solvent 
and a major component of petroleum42. 

Threshold Toxicity 

No Australian or WHO sources of non‐cancer chronic inhalation toxicity data for hexane have been 

identified. 

ATSDR (1999h)43 provides a MRL of 0.6ppm (2.1mg/m3) based on central nervous system effects 
observed during an occupational exposure study (LOAEL = 58ppm, UF = 100). 

IRIS (last revised 2005) provides a RfC for n‐hexane of 0.7mg/m3 based on peripheral neuropathy 
effects observed during a sub‐chronic inhalation study conducted using rats (BMC = 550mg/m3, 
adjusted, UF = 300). 

The IRIS RfC has been adopted on the basis that the value is more conservative and based on a more 
recent assessment. 

Non‐Threshold Toxicity 

IARC has not assessed the carcinogenicity of hexane. 

IRIS (lasted revised 2005) indicates that there is ‘inadequate information to assess the carcinogenic 
potential of n‐hexane’. 

On the basis of the information reviewed, it has been considered inappropriate to attempt to assess 

non‐threshold risks posed by this chemical. 

g) 4‐Methyl‐2 Pentanone 

Source/s in the Environment 

4‐methyl‐2 pentanone (C6H12O) is a ketone commonly used as a solvent (IRIS). 

Threshold Toxicity 

No Australia, WHO or ATSDR sources of inhalation toxicity data for 4‐methyl‐2 pentanone, also 
commonly referred to as Methyl Isobutyl Ketone, have been identified. 

IRIS (last revised 2003) provides a RfC of 3mg/m3 based on reduced foetal body weight, skeletal 
variations and foetal death effects observed during a inhalation study conducted using rats (NOAEL = 
1026mg/m3, UF = 300). 

The IRIS RfC has been adopted. 

                                                            
42
 Agency for Toxic Substances and Diseases Registry (1999) Toxicological Profile for n‐Hexane 

43
 Agency for Toxic Substances and Diseases Registry (1999) Toxicological Profile for n‐Hexane 
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Non‐Threshold Toxicity 

IARC has not assessed the carcinogenicity of 4‐methyl‐2 pentanone. 

IRIS (last revised 2003) indicates that there is ‘inadequate for an assessment of human carcinogenic 
potential’. 

On the basis of the information reviewed, it has been considered inappropriate to attempt to assess 

non‐threshold risks posed by this chemical. 

h) Tetrahydrofuran 

Source/s in the Environment 

Tetrahydrofuran (C4H8O) is an ether commonly used as a solvent or in laboratories (IRIS). 

Threshold Toxicity 

No Australian, WHO or ATSDR sources of non‐cancer chronic inhalation toxicity data for hexane have 

been identified. 

IRIS (last revised 2012) provides a RfC of 2mg/m3 based on kidney and central nervous system effects 
observed during a subchronic inhalation study conducted using mice (BMCL10 = 246mg/m3, UF = 
100). 

The IRIS RfC has been adopted to assess threshold risks. 

Non‐Threshold 

IRIS (lasted revised 2012) indicates that there is ‘suggested evidence of carcinogenic potential’. 
However, the mode of action is unclear and no quantitative estimate of carcinogenicity was 
provided. 

On the basis of the information reviewed, it has been considered inappropriate to attempt to assess 

non‐threshold risks posed by this chemical. 

i) Toluene 

Source/s in the Environment 

Toluene (C7H8) is an aromatic hydrocarbon commonly used as a petroleum additive and as part of 

many other industrial processes (e.g. paint, paint thinners, fingernail polish, lacquers, adhesives, 

rubber, printing and leather tanning) 44. 

Threshold Toxicity 

No Australian sources of non‐cancer chronic inhalation toxicity data for toluene have been 

identified. 

WHO (2000)45 provides a GV of 0.26mg/m3 based on central nervous system effects observed during 

an occupational exposure study (LOAEL of 332mg/m3, adjusted for continuous exposure, UF = 300). 

                                                            
44
 Agency for Toxic Substances and Diseases Registry (2000) Toxicological Profile for Toluene 

45
 World Health Organisation, Regional Office for Europe (2000) Air Quality Guidelines for Europe, 2nd ed 
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ATSDR (2000t)46 provides a chronic duration inhalation MRL of 0.08ppm (or 0.4mg/m3) which is 

based upon colour vision impairment observed during an occupational exposure study (LOAEL = 

32ppm, adjusted for continuous exposure, UF = 100). ATSDR (2000t) notes that this MRL should also 

be protective of neurological effects. 

IRIS (last revised in 2005) provides a higher RfC of 5mg/m3 based on neurological effects observed in 

an occupational exposure study (adjusted NOAEL = 46mg/m3, UF = 10). 

The IRIS based RfC has been adopted to assess threshold risks on the basis that the value was 

derived based upon a larger toxicity database than considered during the WHO and ATSDR 

assessments which allowed for a significant reduction of uncertainty factors. 

Non‐Threshold Toxicity 

In 1999 IARC assessed that Toluene was not classifiable as to human carcinogenicity (Group 3). 

According to IRIS, US EPA made the same conclusion in 2005. WHO has not adopted the non‐

threshold model when deriving air quality guidelines for toluene. 

On the basis of the information reviewed, it has been considered inappropriate to attempt to assess 

non‐threshold risks posed by this chemical. 

j) Ethylbenzene 

Source/s in the Environment 

Ethylbenzene (C8H10) is an aromatic hydrocarbon naturally found in oil which is used as a petroleum 

additive and also used in the production of styrene and polystyrene materials47. 

Threshold Toxicity 

No Australian sources of non‐cancer chronic inhalation toxicity data for ethylbenzene have been 

identified. 

WHO (1999)48 provides a GV for of 22mg/m3, based upon EHC 186 (1996)49. EHC 186 (1996) states 

that the guideline value of 22mg/m3 is a ‘tentative guidance value’ which is based on a 13 week 

inhalation exposure study using rats which only identified increased liver weight as a exposure 

related adverse effect as a result of inhalation exposure to ethylbenzene (NOAEL = 2,150mg/m3, UF 

= 100). 

According to IRIS, in 1991 US EPA recommended a significantly lower RfC of 1mg/m3 based upon 

developmental toxicity effects from an inhalation study using rats and rabbits (NOAEL = 434mg/m3, 

UF = 300).   

ATSDR (2010)50 provides a chronic duration inhalation MRL of 0.06ppm (or 0.26mg/m3) based on 

nephropathy observed during an inhalation study conducted using rats (adjusted LOAEL = 17.45ppm. 

UF = 300).  

                                                            
46
 Agency for Toxic Substances and Diseases Registry (2000) Toxicological Profile for Toluene 

47
 Agency for Toxic Substances and Disease Registry (2010) Toxicological Profile for Ethylbenzene 

48
 World Health Organisation, Geneva (1999) Guidelines for Air Quality 

49
 United Nations Environment Programme, International Labour Organisation, World Health Organisation 
(1996) International Programme on Chemical Safety, Environmental Health Criteria 186, Ethylbenzene 
50
 Agency for Toxic Substances and Disease Registry (2007) Toxicological Profile for Ethylbenzene 
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For the purposes of this assessment, considering that the WHO (1999) is tentative and the ATSDR 

assessment was completed more recently than the US EPA assessment, the ATSDR based MRL of 

0.26mg/m3 has been used to assess threshold risks posed by ethylbenzene. 

Non‐Threshold Toxicity 

According to IRIS, in 1991 the US EPA assessed ethylbenzene to not be classifiable at to human 

carcinogenicity. 

In 2000 IARC evaluated that ethylbenzene is possibly carcinogenic to humans (Group 2B). WHO has 

not used the non‐threshold model when deriving air quality guidelines for ethylbenzene.  

On the basis of the information reviewed, it has been considered inappropriate to attempt to assess 

non‐threshold risks posed by this chemical. 

k) Xylenes (o, m & p isomers) 

Source/s in the Environment 

Xylenes (C8C10) are aromatic hydrocarbons which represent three isomers of dimethylbenzene 

designated as ortho (or 1,2 dimethylbenzene), meta (1,3 dimethylbenzene) or para (1,4 

dimethylbenzene). Xylenes occurs naturally in oil and are commonly used as solvents and thinning 

agents51. 

Threshold Toxicity 

No Australian sources of non‐cancer chronic inhalation toxicity data for xylenes have been identified. 

WHO (1999)52 provides a GV of 0.87mg/m3 based upon EHC 190 (1997)53. EHC 190 (1997) indicates 

that the guideline value of 0.87mg/m3 is based on an inhalation study conducted using rats with a 

critical toxicity endpoint of developmental effects (LOAEL = 696mg/m3, UF = 1000). It is considered 

important to note the principal study only assessed responses to two exposure concentrations (i.e. 

696mg/m3 and 1,392mg/m3). 

ATSDR (2007)54 provides a chronic duration inhalation MRL of 0.05ppm or (0.22mg/m3) based on 

neurological and respiratory affects observed during an occupational exposure study (LOAEL = 

14ppm, UF = 300). 

In 2003, IRIS recommended a RfC of 0.1mg/m3 based upon impaired motor coordination observed 

during a sub‐chronic inhalation study conducted using rats (NOAEL = 39mg/m3, UF = 300). 

On the basis that the ATSDR assessment was more recent than the IRIS assessment, the MRL of 

0.22mg/m3 has been adopted for this assessment. 

                                                            
51
 Agency for Toxic Substances and Diseases Registry (2000) Toxicological Profile for Xylene 

52
 World Health Organisation, Geneva (1999) Guidelines for Air Quality 

53
 United Nations Environment Programme, International Labour Organisation, World Health Organisation 
(1997) International Programme on Chemical Safety, Environmental Health Criteria 190, Xylenes 
54
 Agency for Toxic Substances and Diseases Registry (2000) Toxicological Profile for Xylene 
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Non‐Threshold Toxicity 

In 1999 IARC concluded that Xylene was not classifiable as to its carcinogenicity to humans (Group 

3). According to IRIS, US EPA made a similar determination in 2005. WHO has not used the non‐

threshold model when air quality guidelines for Xylenes. 

On the basis of the information reviewed, it has been considered inappropriate to attempt to assess 

non‐threshold risks posed by this chemical. 

l) 1,2,4 trimethylbenzene 

Source/s in the Environment 

1,2,4 trimethylbenzene (C9H12) is one of three isomers of the aromatic hydrocarbon 

trimethylbenzene55. Trimethylbenzene occurs naturally in oil and is predominantly used as a 

petroleum additive, but also used in a number of industrial processes (e.g. perfumes, dyes, 

pharmaceuticals, resins)56. 

Threshold Toxicity 

No Australian, WHO, ATSDR or IRIS sources of non‐cancer chronic inhalation toxicity data for 1,2,4 

Trimmethylbenzene (1,2,4 TMB) have been identified. 

The current US EPA Regional Screening Levels tables quote a chronic RfC for 1,2,4 TMB of 

0.007mg/m3 based on a Provisional Peer Reviewed Toxicity Value (PPRTV). The primary source 

document for this NCEA (2007)57.  NCEA (2007) notes the following: 

 The chronic RfC of 0.007mg/m3 is based upon a haematological endpoint of decreased clotting 

time in female rates (NOAEL = 21.8mg/m3, UF = 3000). The confidence in the principal study 

and database is noted to be low; 

 Occupational exposure study data where workers were exposed to a mixture of TMB isomers 

identifies the central nervous system, respiratory system and haematological system as the 

primary concerns. 

A defensible alternative to the PPRTV is considered to be provided in OME (2007tmb)58, which 

proposes an Ambient Air Quality Criteria of 0.22mg/m3 for three trimethylbenzene isomers (i.e. 

1,2,3; 1,2,4; 1,3,5) based on behavioural effects observed during a sub‐chronic rat study conducted 

using rats (adjusted NOAEL = 22mg/m3, UF=100). 

The OME value has been adopted under the understanding that following assessment by industry 

acknowledged experts the OME based value will most likely be adopted in the revised version of the 

NEPM. 

                                                            
55
 Ontario Ministry of the Environment (June 2007) Ontario Air Standards For Trimethylbenzenes: 1,2,3 
Trimethylbenzene, 1,2,4 Trimethylbenzene and 1,3,5 Trimethylbenzene, 
56
 Ontario Ministry of the Environment (June 2007) Ontario Air Standards For Trimethylbenzenes: 1,2,3 
Trimethylbenzene, 1,2,4 Trimethylbenzene and 1,3,5 Trimethylbenzene, 
57
 US Environment Protection Agency, Superfund Health Risk Technical Support Center, National Centre for 
Environment Assessment, Office of Research and Development (2007) Provisional Peer Reviewed Toxicity 
Values for 1,2,4 Trimethylbenzene (CASRN 95‐63‐6) 
58
 Ontario Ministry of the Environment (June 2007) Ontario Air Standards For Trimethylbenzenes: 1,2,3 
Trimethylbenzene, 1,2,4 Trimethylbenzene and 1,3,5 Trimethylbenzene, 
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Non‐Threshold Toxicity 

Neither WHO or US EPA had assessed the carcinogenic potential of 1,2,4 TMB at the time this 
document was prepared. As such, it has been deemed inappropriate to attempt to assess non‐
threshold risks posed by this chemical. 

m) >C10‐C12 aliphatics 

Source/s in the Environment 

C10‐C12 aliphatics are straight or branched hydrocarbons (inclusive of alkanes and isoalkanes) with 

between 10 and 12 carbon atoms per molecule59. C10‐C12 aliphatics are predominantly associated 

with petroleum products60. 

Threshold Toxicity  

An Australian source of non‐cancer chronic inahaltion toxicity criteria has been identified for  >C10‐
C12 aliphatics, however, the document is not the primary information source. The primary 
information source is discussed below. 

TPHCWG (1999)61 recommends a RfC for C8‐C10 aliphatics, C10‐C12 aliphatics and C12‐C16 aliphatics 
of 1mg/m3. This RfC was derived from dearomatised petroleum stream and JP‐8 product based 
inhalation studies with the critical toxicological endpoint of hepatic and haematological changes. 

According to TPHCWG (1997)62, the NOAEL from a subchronic and development dearomatised 
petroleum stream based study using rats was 5,485mg/m3 (C7‐C11), which was converted to a RfC of 
1mg/m3 (continuous exposure conversion, UF = 1000). Also, according to TPHCWG (1997), the 
NOAEL from a subchronic JP‐8 based inhalation study using rats was 1,000mg/m3, which was 
converted to a RfC of 1mg/m3 (UF = 1,000). 

No alternate source of >C10‐C12 aliphatics has been identified. As such, the TPHCWG RfC has been 
adopted to assess threshold risks. 

Non‐Threshold Toxicity 

>C10‐C12 aliphatics data represents a group of numerous aliphatic hydrocarbons. Only individual 
chemical data is relied upon to assess non‐threshold risks. 

                                                            
59
 Total Petroleum Hydrocarbon Criteria Working Group (March 1998) Total Petroleum Hydrocarbon Criteria Working Group Series, 

Volume 1, Analysis of Petroleum Hydrocarbons in Environmental Media  
60
 Total Petroleum Hydrocarbon Criteria Working Group (March 1998) Total Petroleum Hydrocarbon Criteria Working Group Series, 

Volume 1, Analysis of Petroleum Hydrocarbons in Environmental Media  
61
 Total Petroleum Hydrocarbon Criteria Working Group (1999) Total Petroleum Hydrocarbon Criteria Working Group Series, Volume 5, 

Human Health Risk‐Based Evaluation of Petroleum Release Sites: Implementing the Working Group Approach 
62
 Total Petroleum Hydrocarbon Criteria Working Group (1997) Total Petroleum Hydrocarbon Criteria Working Group Series, Volume 4, 

Development of Fraction Specific Doses (RfDs) and Reference Concentrations (RfCs) for Total Petroleum Hydrocarbons (TPH) 
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n) Ammonia 

Source/s in the Environment 

Ammonia (NH3) is a naturally occurring compound which is also produced for use as a fertiliser and 
cleaner63. 

Threshold Toxicity 

No Australian or WHO sources of non‐cancer chronic inhalation toxicity data for ammonia have been 
identified. 

IRIS (last revised 1991) provides a RfC of 0.1mg/m3 based on rhinitis and respiratory effects observed 
during an occupational study (adjusted LOAEL = 1.9mg/m3, UF = 30). 

ATSDR (2004)64 provides a chronic inhalation MRL of 0.1ppm (0.07mg/m3) based on a range of 
endpoints (respiratory, pulmonary function, eye/throat irritation) observed during an occupational 
exposure study (NOAEL = 9.2ppm, UF = 100). 

The ATSDR MRL has been adopted on the basis that it is marginally more conservative than the IRIS 
RfC. 

Non‐Threshold Toxicity 

IARC and IRIS have not assessed the carcinogenicity of ammonia. 

On the basis of the information reviewed, it has been considered inappropriate to attempt to assess 

non‐threshold risks posed by this chemical. 

o) Hydrogen Cyanide 

Source/s in the Environment 

Hydrogen cyanide (HCN) is a precursor to other cyanide compounds (e.g. sodium cyanide) and has 
historically been used as a poison and weapon (IRIS). 

Threshold Toxicity 

No Australian, WHO or ATSDR sources of non‐cancer chronic inhalation toxicity data for hydrogen 
cyanide have been identified. 

IRIS (last revised 2010) provides a RfC for hydrogen cyanide of 0.0008mg/m3 based on thyroid 
enlargement of altered iodide uptake effects identified during an epidemiological study (adjusted 
LOAEL = 2.5mg/m3, UF = 3000).   

The IRIS RfC has been adopted. 

Non‐Threshold Toxicity 

IARC has not assessed the carcinogenicity of hydrogen cyanide. 

IRIS (last revised 2010) indicates that there is ‘inadequate information to assess the carcinogenic 
potential of cyanide’. 

                                                            
63
 Agency for Toxic Substances and Diseases Registry (2004) Toxicological Profile for Ammonia 

64
 Agency for Toxic Substances and Diseases Registry (2004) Toxicological Profile for Ammonia 
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On the basis of the information reviewed, it has been considered inappropriate to attempt to assess 

non‐threshold risks posed by this chemical. 

5.2.3 Uncertainty Analysis  

There is uncertainty regarding the toxicity of the chemicals detected in the Summa canister samples 
as well as ammonia and hydrogen cyanide. However, the toxicity assumptions which have been 
made are based on a review of currently available information and toxicity criteria which have been 
adopted incorporate uncertainty factors which are intended to be highly conservative. 
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6. EXPOSURE ASSESSMENT 

6.1 Hazard Locations 

For the purposes of this assessment, hazard locations are limited to residential properties within the 
GEZ. 

6.2 Exposed Populations 

For the purposes of this assessment, potentially exposed populations of interest are limited to users 
of residential properties with the GEZ.  

6.3 Potential Exposure Pathways 

For the purposes of this assessment, the vapour inhalation pathway is the sole concern. 

6.4 Estimated Exposure Concentrations and Contaminant Intakes for 
Pathways 

6.4.1 Summa Canister Data    

The following table presents a comparison of the maximum soil vapour concentrations detected in 
the Summa canister samples to conservative screening criteria which have been adopted for this 
assessment. 

Table 7: Risk Calculations 

Compound 

Maximum Soil 
Vapour 

Concentration @ 
1.5m (mg/m

3
) 

Adopted 
Inhalation 

Criteria (mg/m
3
) 

Default Soil 
Vapour to Indoor 
Air Attenuation 

Factor* 

Health Protective 
Soil Vapour 

Criteria (mg/m
3
)^ 

HAZARD 
QUOTIENT 

Ethanol  0.095  100  0.1  1000  0.000 

Acetone  0.071  30.9  0.1  309  0.000 

2‐Propanol  0.011  7  0.1  70  0.000 

Methylene Chloride   0.005  0.6  0.1  6  0.001 

Hexane  0.017  0.7  0.1  7  0.002 

Cyclohexane  0.012  6  0.1  60  0.000 

4‐Methyl‐2 Pentanone  0.019  3  0.1  30  0.001 

Tetrahydrofuran  0.003  2  0.1  20  0.000 

Toluene  0.028  5  0.1  50  0.001 

Ethylbenzene  0.009  0.26  0.1  2.6  0.003 

Xylenes  0.048  0.22  0.1  2.2  0.022 

1,2,4 Trimethylbenzene  0.006  0.22  0.1  2.2  0.003 

>C10‐C12 Aliphatics  0.46  1  0.1  10  0.046 

        HAZARD INDEX
#
  0.079 

* US EPA (2002) Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor 
Intrusion Guidance) 

 Section 3 of United States Environment Protection Agency (2002) Draft Guidance for Evaluating the Vapor Intrusion to Indoor 
Air Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance (i.e. 0.1 for less than 5 feet, 0.01 for >5 feet, 
0.001 for groundwater) 

 Section 4.4 of New Jersey Department of Environmental Protection (October 2005) Vapor Intrusion Guidance (i.e. 0.02) 

 Table 2 of Department of Toxic Substances Control, California Environmental Protection Agency (15 December 2004) Interim 
Final, Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air (i.e. 0.002 for existing residential 
building with slab‐on‐grade foundation and existing residential building with crawl space, 0.01 for residential building with a 
basement) 

^ Adopted Inhalation Criteria / Default Soil Vapour to Indoor Air Attenuation Factor based on the most conservative default value 
recommended in: 

# Sum of hazard quotients (assumes additive that the risks posed by each compound are additive, however, this may be overly 
conservative) 
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The table above indicates that the soil vapour concentrations are well below the adopted threshold 
criteria. A more detailed assessment would result in even lower risk calculations due to 
consideration of: 

 Representative vapour concentrations (i.e. as opposed to maximum); 

 More detail assessment of soil vapour to indoor air vapour attenuation (i.e. estimated 
attenuation would be greater than the default attenuation factor); 

 Consideration of exposure time, duration and frequency (i.e. simple comparison of 
concentrations to inhalation criteria assumes exposure for 24 hours per day). 

The only chemical detected above laboratory reporting limits where the non‐threshold model 
applies is methylene chloride. A conservative ILCR of 5 x 10‐8 can be estimated65 by multiplying the 
maximum vapour concentration (5µg/m3) by the URF (1 x 10‐8). This ILCR is well below ILCR 
acceptance levels which are commonly used in Australia (i.e. 1 x 10‐5). 

6.4.2 Kitigawa Tube Data 

a) Ammonia 

Ammonia was not identified in the Kitigawa tube samples. The lower detection limit for the 
ammonia tube used was 1000ppm, or 707mg/m3 (1ppm = 0.707mg/m3 at 20oC). A highly 
conservative screening criteria of 0.7mg/m3 can be derived by multiplying the adopted threshold 
inhalation criteria of 0.07mg/m3 by a default vapour‐indoor air attenuation factor of 0.1. This 
screening criteria is well below the lower detection limit for the Kitigawa tube used. As such, 
additional assessment is required (see below). 

The most recent groundwater data provided (AECOM, 2 June 2009) indicates that the maximum 
Total Ammonia Nitrogen concentration detected was 2,560mg/L. Representative pH (7.6) and 
temperature (26oC) data for this location indicates that approximately 2.63% of the total ammonia 
nitrogen would occur as free ammonia66 (i.e. ammonia = 67.3mg/L). Based on this source 
concentration, vapour generation, transport and risk have been estimated below: 

                                                            
65
 Based on Equation 11 from Environmental Protection Agency, Office of Superfund Remediation and Technology Innovation (January 

2009) Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part F, Supplemental Guidance for Inhalation 
Risk Assessment) 
This form of the equation assumes lifetime exposure for 365d/yr, 24hrs/d 
66
 Based on Table 8.3.6 from Australian and New Zealand Environment and Conservation Council, Agriculture and Resource Management 

Council of Australia and New Zealand (2000) National Water Quality Management Strategy, Australian and New Zealand Guidelines for 
Fresh and Marine Water Quality 
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Groundwater to Vapour Partitioning

Csource = Cgw x H
Where:

Csource = equill ibrium vapour phase concentration (mg/m
3
)

Cgw = chemical  concentration in groundwater (µg/L)

H = Henry's  Law constant (unitless)

Csource 40.38 mg/m3 Calculation

Cgw 67300 µg/L AECOM (2 June 2009)

H 6.00E‐04 unitless http://rais.ornl.gov/cgi‐bin/tools/TOX_search

Subsurface Vapour to Indoor Air Attenuation

Cindoor = Csource x α
Where:

Csource = equill ibrium vapour phase concentration (mg/m
3
)

α = steady state vapour subsurface to indoor air attenuation factor (unitless)

Cindoor 0.04 mg/m
3 Calculation

Csource 40.38 mg/m3 See Csource calculation above

α 0.001 unitless

Section 3 of United States  Environment Protection Agency (2002) 

Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air 

Pathway from Groundwater and Soils  (Subsurface Vapor Intrusion 

Guidance (i.e. 0.1 for less  than 5 feet, 0.01 for >5 feet, 0.001 for 

groundwater)

Indoor Air Exposure Concentration

EC = (CA x ET x EF x ED) / AT
Where: 

EC (mg/m
3
) = exposure concentration

CA (mg/m
3
) = contaminant concentration in air

ET (hours/day) = exposure time

EF (days/year) = exposure frequency

ED (years) = exposure duration

AT (l ifetime in years x 365 days/year x 24 hours/day) = averaging time

EC 0.034 mg/m
3 Calculation

CA 4.04E‐02 mg/m
3 See Cindoor calculation above

ET 20 hrs/d enHealth (2004)

EF 365 d/yr NEPM (1999)

ED 70 yr NEPM (1999)

AT 613200 hrs 70yrs  x 365d/yr x 24hr/d

Threshold Risk

HQ = EC / RfC
Where:

HQ = hazard quotient

EC = exposure concentration (mg/m
3
)

RfC = inhalation reference concentration (mg/m
3
)

HQ 0.48 Calculation

EC 0.03 mg/m
3 See EC calculation above

RfC 0.07 mg/m
3 ATSDR

Based on Equation 2 from United States  Environmental  Protection 

Agency (2004) User's  Guide for Evaluating Subsurface Vapour 

Intrusion into Buildings

Based on Equation 6 from Office of Superfund Remediation and 

Technology Innovation, Environmental  Protection Agency (January 

2009) Risk Assessment Guidance for Superfund, Volume I: Human 

Health Evaluation Manual  (Part F, Supplemental  Guidance for 

Inhalation Risk Assessment)

Based on Equation 19 from United States  Environmental  Protection 

Agency (2004) User's  Guide for Evaluating Subsurface Vapour 

Intrusion into Buildings

Based on Equation 12 from Office of Superfund Remediation and 

Technology Innovation, Environmental  Protection Agency (January 

2009) Risk Assessment Guidance for Superfund, Volume I: Human 

Health Evaluation Manual  (Part F, Supplemental  Guidance for 

Inhalation Risk Assessment)

 

The calculations above indicate that it is highly unlikely that the generation and transport of 
ammonia vapours from groundwater represents unacceptable risks to the health of residential 
property users across the GUZ. It is considered pertinent to note that some information sources 
indicate that the Henry’s Law constant for ammonia is lower than the threshold at which a chemical 
is considered to be sufficiently volatile. 
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b) Cyanide  

Hydrogen cyanide was not identified in the Kitigawa tube samples. The lower detection limit for the 
hydrogen cyanide tube used was 100ppm, or 112mg/m3  (1ppm = 1.12mg/m3 at 20oC). A highly 
conservative screening criteria of 0.008mg/m3 can be derived by multiplying the adopted threshold 
inhalation criteria of 0.0008mg/m3 by a default vapour‐indoor air attenuation factor of 0.1. This 
screening criteria is well below the lower detection limit for the Kitigawa tube used. As such, 
additional assessment is required (see below). 

The most recent groundwater data provided (AECOM, 2 June 2009) indicates that the maximum free 
cyanide67 concentration detected was 0.0127mg/L68. Based on this source concentration, vapour 
generation, transport and risk have been estimated below: 

                                                            
67
 Ionic cyanide and molecular hydrogen cyanide 

68
 It is noted that total cyanide concentrations were significantly higher, however, total cyanide includes ionic cyanide, molecular hydrogen 

cyanide and measureable cyanide from the breakdown of metallo‐cyanide and organic complexes. 
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Groundwater to Vapour Partitioning

Csource = Cgw x H
Where:

Csource = equill ibrium vapour phase concentration (mg/m
3
)

Cgw = chemical  concentration in groundwater (µg/L)

H = Henry's  Law constant (unitless)

Csource 0.07 mg/m3 Calculation

Cgw 13 µg/L AECOM (2 June 2009)

H 5.44E‐03 unitless http://rais.ornl.gov/cgi‐bin/tools/TOX_search

Subsurface Vapour to Indoor Air Attenuation 

Cindoor = Csource x α
Where:

Csource = equill ibrium vapour phase concentration (mg/m
3
)

α = steady state vapour subsurface to indoor air attenuation factor (unitless)

Cindoor 7.07E‐05 mg/m
3 Calculation

Csource 7.07E‐02 mg/m3 See Csource calculation above

α 0.001 unitless

Section 3 of United States  Environment Protection Agency (2002) 

Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air 

Pathway from Groundwater and Soils  (Subsurface Vapor Intrusion 

Guidance (i.e. 0.1 for less  than 5 feet, 0.01 for >5 feet, 0.001 for 

groundwater)

Indoor Air Exposure Concentration 

EC = (CA x ET x EF x ED) / AT
Where: 

EC (mg/m
3
) = exposure concentration

CA (mg/m
3
) = contaminant concentration in air

ET (hours/day) = exposure time

EF (days/year) = exposure frequency

ED (years) = exposure duration

AT (l ifetime in years x 365 days/year x 24 hours/day) = averaging time

EC 0.00006 mg/m
3 Calculation

CA 7.07E‐05 mg/m
3 See Cindoor calculation above

ET 20 hrs/d enHealth (2004)

EF 365 d/yr NEPM (1999)

ED 70 yr NEPM (1999)

AT 613200 hrs 70yrs  x 365d/yr x 24hr/d

Threshold Risk

HQ = EC / RfC
Where:

HQ = hazard quotient

EC = exposure concentration (mg/m
3
)

RfC = inhalation reference concentration (mg/m
3
)

HQ 0.074 Calculation

EC 0.00006 mg/m
3 See EC calculation above

RfC 8.00E‐04 mg/m
3 IRIS

Based on Equation 2 from United States  Environmental  Protection 

Agency (2004) User's  Guide for Evaluating Subsurface Vapour 

Intrusion into Buildings

Based on Equation 19 from United States  Environmental  Protection 

Agency (2004) User's  Guide for Evaluating Subsurface Vapour 

Intrusion into Buildings

Based on Equation 6 from Office of Superfund Remediation and 

Technology Innovation, Environmental  Protection Agency (January 

2009) Risk Assessment Guidance for Superfund, Volume I: Human 

Health Evaluation Manual  (Part F, Supplemental  Guidance for 

Inhalation Risk Assessment)

Based on Equation 12 from Office of Superfund Remediation and 

Technology Innovation, Environmental  Protection Agency (January 

2009) Risk Assessment Guidance for Superfund, Volume I: Human 

Health Evaluation Manual  (Part F, Supplemental  Guidance for 

Inhalation Risk Assessment)

 

The calculations above indicate that it is highly unlikely that the generation and transport of 
hydrogen cyanide vapours from groundwater represents unacceptable risks to the health of 
residential property users across the GUZ. 

6.5 Uncertainty Analysis  

Subsurface vapour concentrations will vary spatially and temporally due to a combination of factors 
which have been well documented69. However, for the purposes of this assessment this variability is 
not considered to be of potential significance due to the low concentrations of vapours detected. 

                                                            
69
 For example, see Interstate Technology Regulatory Council (January 2007) Technical and Regulatory Guidance, Vapor Intrusion Pathway: 

A Practical Guideline 
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Soil vapour concentrations detected within the Site (i.e. AECOM, 2009) were significantly higher than 
those detected during this assessment. This is not considered to be surprising when considering i) 
the distance between the Site and the locations sampled (i.e. significant diffusion would occur), ii) 
the presence of subsurface utilities between the Site and locations samples which would most likely 
act as a preferential pathways for vapour migration. It is noted that vapour concentrations at 
location VP7 could be expected to be more similar to those detected within the Site, however, 
representative samples were not able to be collected from this location due to a localised natural 
gas leak.  This is not considered to be critical as VP7 was located to address a secondary issue (i.e. 
risks to commercial/industrial area to north east of Western Block). 

The process of estimating risks has been consistently conservative, namely: 

 Soil vapour sampling locations have been biased towards the portion of the GEZ where soil 
vapour contaminant concentrations are likely to be highest; 

 Risks have been estimated for each contaminant detected in soil vapour (i.e. no 
contaminants ‘screened out’) as well as ammonia and cyanide; 

 Vapour migration calculations from soil vapour (i.e. contaminants detected in Summa 
canister samples) have been based on maximum concentrations and a conservative vapour 
attenuation factor of 0.1; 

 Vapour migration calculations from groundwater (i.e. ammonia and cyanide) have been 
based on maximum concentrations detected in 2009 and a conservative vapour attenuation 
factor of 0.001; 

 Inhalation risks have been calculated assuming a resident spends a lifetime in one residence 
for 24 hours per day, 365 days per year. 

It has been assumed that residential properties within the GUZ do not have basements. The 
attenuation factors adopted (i.e. 0.1 for soil vapour at 1.5, 0.001 for soil vapour in equilibrium with 
groundwater) is considered to be protective of residential properties with basements, slab‐on‐grade 
foundations and bearers/joists on piers.  



EA127 FINAL SVRA 23.3.12    Page 36 

 

7. RISK CHARACTERISATION 

7.1 Potential for Adverse Health Effects 

This assessment has been completed based upon a multiple lines of evidence approach. These lines 
of evidence are discussed below: 

 Unacceptable vapour intrusion risks are not expected based on: 

o Groundwater is located at a significant depth (i.e. >12m in AECOM, June 2009) and it 
is likely that significant vapour attenuation will occur between groundwater and the 
ground surface; 

o Recent groundwater monitoring (2007‐2009) indicates: 

 reducing naphthalene concentrations (i.e. 0.028mg/L to 0.009mg/L), low 
TPH C6‐C9 concentrations (i.e. <0.06mg/L) and an absence of detectable 
MAHs  in the groundwater monitoring well within the Site which is closest to 
the residential portion of the GEZ (i.e. Q1‐110); 

 the absence of detectable MAHs, naphthalene and TPH C6‐C9 in 
groundwater monitoring wells within the residential portion of the GEZ 
(AECOM, June 2009); 

o The presence of some low permeability materials within the soils above 
groundwater (i.e. clays, noting that sands and gravels are also present) is likely to 
retard vertical vapour migration; 

o Contaminated soils within the Site and the residential portion of the GEZ are 
separated by Chief Street and a number of subsurface utility trenches which could 
be expected to intercept lateral soil vapour migration. 

 The field screening conducted from the soil vapour monitoring wells indicated an absence of 
potentially elevated soil vapour concentrations; 

 Risk estimates based on soil vapour data or vapour generation modelling indicates an 
absence of unacceptable risks. 

7.2 Uncertainty Analysis 

Although multiple lines of evidence support the same conclusion, uncertainty is inherent in the 
assessment of subsurface conditions. The most significant uncertainties are discussed below. 

The soil vapour monitoring wells have been biased towards the Site (i.e. VP3‐VP7), with additional 
wells to the north (VP1 and VP2) and north west (VP8). Based on the groundwater contaminant data 
made available by LMC, this approach is considered to provide data which is biased towards 
detecting the highest soil vapour concentrations (i.e. conservative). 

It has been considered reasonable to assume that soil vapours migrating from groundwater would 
be detected at a depth of 1.5m below ground surface. It is possible that soil vapours are migrating 
laterally at greater depths due to high permeability layers within the natural soils or within buried 
services (e.g. sewer). However, this has not been considered to be a critical issue for the purposes of 
this assessment (i.e. critical issue is the concentration of soil vapours near the base of residential 
properties). 
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Soil vapour concentrations measured in soil vapour wells can be non‐representative of soil vapour 
concentrations beneath residential properties. This is due to the effect of a building over a property 
limiting the movement of ambient air into the subsurface, which can result in less dilution of 
contaminants near the ground surface and limit/prevent aerobic degradation of petroleum 
hydrocarbons. However, for this assessment, it is considered that the presence of roadways and 
footpaths immediately adjacent to the sampling locations provides sufficient confidence that the soil 
vapour data is adequately representative of potential soil vapour conditions beneath a residential 
property. 

7.3 Summary 

Based on the assessment conducted, it is considered that there is no evidence that vapours being 
generated from Site originated groundwater contamination across the GEZ represent unacceptable 
vapour intrusion risks to residential property users within the GEZ. 

This document has been peer review by Mrs Jackie Wright of Environmental Risk Sciences Pty Ltd 
who is a recognised expert in the field of human health risk assessment. Mrs Wright’s review is 
provided as Attachment 11. 
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8. RISK MANAGEMENT 

8.1 Need for Management 

None required (see Section 7). 

8.2 Management Options 

Not applicable (see Section 7). 

8.3 Recommended Management 

None required (see Section 7). 
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ATTACHMENT 1  SITE LOCATION PLAN 
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DATUM GDA 1994, PROJECTION MGA ZONE 54

F7
Figure

Origin Energy
Preliminary Risk Assesment

GROUNDWATER ANALYTICAL
RESULTS Q1 AQUIFER - ORGANIC
COMPOUNDS

Brompton Former Gasworks
Chief St, Brompton, SA

Data sources:
Environmental Information, Dept. for Environment and Heritage, Osbourne (January
2007)

Map Document: (G:\GISMEL\M40905\01\ArcGIS\M4090501_Fig07_GWResultsOC_Q1Aquifer_12Oct09.mxd)
20/01/2010 -- 5:04:31 PM

Standards

A coloured value indicates the result is above the 
following guideline level:

X Results below guideline level.

SA EPP 2003 (Water Quality)
ANZECC 2000 Freshwater 95% Trigger Value
Dutch Intervention Values 2000 - Mineral Oil

X
X
X

1. <LOR indicates result that is less than the laboratory 
limit of reporting.
2. Coord System: GDA94 MGA, Zone 54
3. Not all analytical results are shown. Refer to 
applicable table for complete analytical results.
4. Results expressed in µg/L 
5. <LOR is shown instead of < 'value' where the target 
analyte comprises more than one compound/constituent.
6. Laboratory LOR is greater than guideline criteria
7. The results for up to the last three sampling events
ony are shown

Decommissioned/lost wells

Q4 Aquifer Wells!(

Tertiary Aquifer Wells

Site Boundary

Q3 Aquifer Wells

!(

!( Q1 Aquifer Wells

!( Q2 Aquifer Wells

!(

Groundwater Exclusion Zone

!(3E

LEGEND

Date Sampled 12-Jul-07 23-Aug-08 19-Sep-09

Benzene <1 <1 <1

Toluene <2 <2 <2

Ethylbenzene <2 <2 <2

Xylenes <LOR <LOR <LOR

Naphthalene <1.0 <1 <1.0

Benzo(a)pyrene <0.5 <1 <0.5

Total PAHs <LOR <LOR <LOR

C6 - C9 Fraction <20 <20 <20

Total C10 - C36 Fraction <LOR <LOR <LOR

Phenol <1.0 - <1.0

2-Methylphenol <1.0 <1 <1.0

3- & 4-Methylphenol <2.0 <1 -

2.4-Dichlorophenol <1.0 <1 <1.0

Q1-107R

Q1-104

Date Sampled 13-Jul-07 23-Aug-08 21-Sep-09

Benzene 1330 1460 959

Toluene 42 38 31

Ethylbenzene 187 203 181

Xylenes 453 467 355

Naphthalene 3570 3320 2430

Benzo(a)pyrene <1.6 <0.5 <0.5

Total PAHs 3631.6 3339.9 <LOR

C6 - C9 Fraction 2670 2180 1560

Total C10 - C36 Fraction 15720 21810 12360

Phenol <3.0 <1 <1.0

2-Methylphenol <3.0 <1 <1.0

3- & 4-Methylphenol <6.0 <2 <2.0

2.4-Dichlorophenol <3.0 <1 <1.0

Date Sampled 10-Jul-07 23-Aug-08 19-Sep-09

Benzene <1 <1 <1

Toluene <2 <2 <2

Ethylbenzene <2 <2 <2

Xylenes <LOR <LOR <LOR

Naphthalene <1.0 <1 <1

Benzo(a)pyrene <0.5 <0.5 <0.5

Total PAHs <LOR <LOR <LOR

C6 - C9 Fraction <20 <20 <20

Total C10 - C36 Fraction 100 280 <LOR

Phenol <1.0 <1 <1

2-Methylphenol <1.0 <1 <1

3- & 4-Methylphenol <2.0 <2 <2

2.4-Dichlorophenol <1.0 <1 <1

Q1-131

Date Sampled 5-Jun-05 19-Sep-09

Benzene <1 <1

Toluene <1 <2

Ethylbenzene <1 <2

Xylenes <LOR <LOR

Naphthalene <0.1 <1.0

Benzo(a)pyrene <0.1 <0.5

Total PAHs <LOR <LOR

C6 - C9 Fraction <20 <20

Total C10 - C36 Fraction <LOR <LOR

Phenol <0.1 <1.0

2-Methylphenol <0.1 <1.0

3- & 4-Methylphenol -

2.4-Dichlorophenol <0.1 <1.0

Q1-123
Date Sampled 13-Jul-07 22-Aug-08 18-Sep-09

Benzene <1 <1 <1

Toluene <2 <2 <2

Ethylbenzene <2 <2 <2

Xylenes <LOR <LOR <LOR

Naphthalene <1.0 <1 <1

Benzo(a)pyrene <0.5 <0.5 <0.5

Total PAHs <LOR <LOR <LOR

C6 - C9 Fraction <20 <20 <20

Total C10 - C36 Fraction 400 3260 260

Phenol <1.0 <1 <1.0

2-Methylphenol <1.0 <1 <1.0

3- & 4-Methylphenol <2.0 <2 <2.0

2.4-Dichlorophenol <1.0 <1 <1.0

Q1-122

Date Sampled 13-Jul-07 23-Aug-08 21-Sep-09

Benzene 283 39 4

Toluene 38 2 <2

Ethylbenzene 178 28 21

Xylenes 351 20 7

Naphthalene 4880 205 23.1

Benzo(a)pyrene <5.5 <0.5 <0.5

Total PAHs 4923.1 205 5.3

C6 - C9 Fraction 1360 110 60

Total C10 - C36 Fraction 12480 4930 4190

Phenol <10.0 8.4 <1.0

2-Methylphenol <10.0 <1 <1.0

3- & 4-Methylphenol <20.0 <2 <2.0

2.4-Dichlorophenol <10.0 <1 <1.0

Q1-130

Date Sampled 10-Jul-07 22-Aug-08 19-Sep-09

Benzene <1 <1 <1

Toluene <2 <2 <2

Ethylbenzene <2 <2 <2

Xylenes <LOR <LOR <LOR

Naphthalene <1.0 <1 <1.0

Benzo(a)pyrene <0.5 <0.5 <0.5

Total PAHs <LOR <LOR <LOR

C6 - C9 Fraction 350 180 70

Total C10 - C36 Fraction <LOR 1120 <LOR

Phenol <1.0 <1 <1.0

2-Methylphenol <1.0 <1 <1.0

3- & 4-Methylphenol <2.0 <2 <2.0

2.4-Dichlorophenol <1.0 <1 <1.0

Q1-114

Date Sampled 11-Jul-07 22-Aug-08 19-Sep-09

Benzene 1530 1290 1150

Toluene 2210 1620 1830

Ethylbenzene 532 514 598

Xylenes 3680 3150 3780

Naphthalene 4780 5680 3910

Benzo(a)pyrene <50.0 <25 <5.0

Total PAHs 4780 5680 <LOR

C6 - C9 Fraction 11200 8820 8200

Total C10 - C36 Fraction 23200 26450 19300

Phenol <100 <50 <10.0

2-Methylphenol <100 <50 <10.0

3- & 4-Methylphenol <200 <100 <20.0

2.4-Dichlorophenol <100 <50 <10.0

Q1-121

Date Sampled 11-Jul-07 23-Aug-08 19-Sep-09

Benzene 49 12 14

Toluene <2 <2 <2

Ethylbenzene <2 <2 <2

Xylenes <LOR <LOR <LOR

Naphthalene <10.0 1.8 <1.0

Benzo(a)pyrene <5.0 <0.5 <0.5

Total PAHs <LOR 8.2 <LOR

C6 - C9 Fraction 60 <20 <20

Total C10 - C36 Fraction 4130 2430 1410

Phenol <10.0 1.2 <1.0

2-Methylphenol <10.0 <1 <1.0

3- & 4-Methylphenol <20.0 <2 <2.0

2.4-Dichlorophenol <10.0 <1 <1.0

Q1-119R

Date Sampled 12-Jul-07 20-Aug-08 19-Sep-09

Benzene <1 <1 <1

Toluene <2 <2 <2

Ethylbenzene <2 <2 <2

Xylenes <LOR <LOR <LOR

Naphthalene <1.0 <1 <1

Benzo(a)pyrene <0.5 <0.5 <0.5

Total PAHs <LOR <LOR <LOR

C6 - C9 Fraction <20 <20 <20

Total C10 - C36 Fraction <LOR <LOR <LOR

Phenol <1.0 <1 <1

2-Methylphenol <1.0 <1 <1

3- & 4-Methylphenol <2.0 <2 <2

2.4-Dichlorophenol <1.0 <1 <1

Q1-134

Date Sampled 11-Jul-07 23-Aug-08 19-Sep-09

Benzene <1 <1 <1

Toluene <2 <2 <2

Ethylbenzene <2 <2 <2

Xylenes <LOR <LOR <LOR

Naphthalene <1.0 <1 <1

Benzo(a)pyrene <0.5 <0.5 <0.5

Total PAHs <LOR <LOR <LOR

C6 - C9 Fraction <20 <20 <20

Total C10 - C36 Fraction 100 300 130

Phenol <1.0 <1 <1.0

2-Methylphenol <1.0 <1 <1.0

3- & 4-Methylphenol <2.0 <2 <2.0

2.4-Dichlorophenol <1.0 <1 <1.0

Q1-128

Date Sampled 12-Jul-07 20-Aug-08 19-Sep-09

Benzene <1 <1 <1

Toluene <2 <2 <2

Ethylbenzene <2 <2 <2

Xylenes <LOR <LOR <LOR

Naphthalene <1.0 <1 <1

Benzo(a)pyrene <0.5 <0.5 <0.5

Total PAHs <LOR <LOR <LOR

C6 - C9 Fraction <20 <20 <20

Total C10 - C36 Fraction <LOR <LOR 90

Phenol <1.0 <1 <1

2-Methylphenol <1.0 <1 <1

3- & 4-Methylphenol <2.0 <2 <2

2.4-Dichlorophenol <1.0 <1 <1

Q1-135

Date Sampled 11-Jul-07 23-Aug-08 19-Sep-09

Benzene <1 <1 <1

Toluene <2 <2 <2

Ethylbenzene <2 <2 <2

Xylenes <LOR <LOR <LOR

Naphthalene <1.0 <1 <1

Benzo(a)pyrene <0.5 <0.5 <0.5

Total PAHs <LOR <LOR <LOR

C6 - C9 Fraction <20 <20 <20

Total C10 - C36 Fraction 270 <LOR 60

Phenol <1.0 <1 <1

2-Methylphenol <1.0 <1 <1

3- & 4-Methylphenol <2.0 <2 <2

2.4-Dichlorophenol <1.0 <1 <1

Q1-136

Date Sampled 10-Jul-07 20-Aug-08 18-Sep-09

Benzene <1 <1 <1

Toluene <2 <2 <2

Ethylbenzene <2 <2 <2

Xylenes <LOR <LOR <LOR

Naphthalene <1.0 <1 <1

Benzo(a)pyrene <0.5 <0.5 <0.5

Total PAHs <LOR <LOR <LOR

C6 - C9 Fraction 20 30 30

Total C10 - C36 Fraction <LOR <LOR 100

Phenol <1.0 <1 <1

2-Methylphenol <1.0 <1 <1

3- & 4-Methylphenol <2.0 <2 <2

2.4-Dichlorophenol <1.0 <1 <1

Q1-137

Date Sampled 22-Aug-08 19-Sep-09

Benzene 151 418

Toluene 21 407

Ethylbenzene 174 <100

Xylenes 196 378

Naphthalene 937 1830

Benzo(a)pyrene <50 <5.0

Total PAHs 937 <LOR

C6 - C9 Fraction 750 2190

Total C10 - C36 Fraction 51700 57000

Phenol 11000 5740

2-Methylphenol 9660 10200

3- & 4-Methylphenol 12900 4700

2.4-Dichlorophenol <100 <10.0

Q1-129

Date Sampled 10-Jul-07 18-Aug-08 19-Sep-09

Benzene <1 <1 <1

Toluene <2 <2 <2

Ethylbenzene <2 <2 <2

Xylenes <LOR <LOR <LOR

Naphthalene <1.0 <1 1.5

Benzo(a)pyrene <0.5 <0.5 <0.5

Total PAHs <LOR <LOR 1.5

C6 - C9 Fraction <20 <20 <20

Total C10 - C36 Fraction <LOR <LOR 360

Phenol <1.0 <1 <1.0

2-Methylphenol <1.0 <1 <1.0

3- & 4-Methylphenol <2.0 <2 <2.0

2.4-Dichlorophenol <1.0 <1 <1.0

Q1-140

Date Sampled 11-Jul-07 22-Aug-08 18-Sep-09

Benzene <1 <1 <1

Toluene <2 <2 <2

Ethylbenzene <2 <2 <2

Xylenes <LOR <LOR <LOR

Naphthalene <1.0 <1 <1

Benzo(a)pyrene <0.5 <0.5 <0.5

Total PAHs <LOR <LOR <LOR

C6 - C9 Fraction <20 <20 <20

Total C10 - C36 Fraction 850 5150 690

Phenol <1.0 <1 <1

2-Methylphenol <1.0 <1 <1

3- & 4-Methylphenol <2.0 <2 <2

2.4-Dichlorophenol <1.0 <1 <1

Q1-139

Date Sampled 12-Jul-07 20-Aug-08 21-Sep-09

Benzene <1 <1 1

Toluene <2 <2 <2

Ethylbenzene <2 <2 4

Xylenes <LOR <LOR 5

Naphthalene 27.7 5 8.9

Benzo(a)pyrene <0.5 <0.5 <0.5

Total PAHs 91.9 41.5 1.4

C6 - C9 Fraction 60 <20 30

Total C10 - C36 Fraction 1020 1160 850

Phenol <1.0 <1 <1.0

2-Methylphenol <1.0 <1 <1.0

3- & 4-Methylphenol <2.0 <1 <2.0

2.4-Dichlorophenol <1.0 <1 <1.0

Q1-110

Date Sampled 11-Jul-07 22-Aug-08 18-Sep-09

Benzene <1 <1 <1

Toluene <2 <2 <2

Ethylbenzene <2 <2 <2

Xylenes <LOR <LOR <LOR

Naphthalene <1.0 <1 <1

Benzo(a)pyrene <0.5 <0.5 <0.5

Total PAHs <LOR <LOR <LOR

C6 - C9 Fraction <20 <20 <20

Total C10 - C36 Fraction 660 2060 180

Phenol <1.0 <1 <1

2-Methylphenol <1.0 <1 <1

3- & 4-Methylphenol <2.0 <2 <2

2.4-Dichlorophenol <1.0 <1 <1

Q1-141

Date Sampled 9-Jul-07 20-Aug-08 18-Sep-09

Benzene <1 <1 <1

Toluene <2 <2 <2

Ethylbenzene <2 <2 <2

Xylenes <LOR <LOR <LOR

Naphthalene <1.0 <1 <1

Benzo(a)pyrene <0.5 <0.5 <0.5

Total PAHs <LOR <LOR <LOR

C6 - C9 Fraction <20 <20 <20

Total C10 - C36 Fraction <LOR 380 250

Phenol <1.0 <1 <1

2-Methylphenol <1.0 <1 <1

3- & 4-Methylphenol <2.0 <2 <2

2.4-Dichlorophenol <1.0 <1 <1

Q1-142
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ATTACHMENT 2  HISTORICAL PUGHOLES PLAN 
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ATTACHMENT 3  SOIL VAPOUR WELL LOCATIONS PLAN 
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ATTACHMENT 4  BOREHOLE LOGS 
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ATTACHMENT 5  FIELD RECORDS. FIELD INSTRUMENT CALIBRATION RECORDS AND 
PHOTOGRAPHS (INITIAL ROUND) 



a! the details that are visible on the
screen, use the Print link next to the map.



VftAirSample Transportation Notice t
Relinquishing signature on this document indicates that sample is being shipped in compliance with 180 BLUE RAVINE ROAD, SUITE B
all applicable local, State, Federal, national, and international laws, regulations and ordinances of FOLSOM CA 95630-4719
any kind. Air Toxics Limited assumes no liability with respect to the collection, handling or shipping /Q-JC\QOC -mnn PAY IQ-tfi\H
of these samples. Relinquishing signature also indicates agreement to hold harmless, defend, *yiD' yB:)-'U"u rAA lai°J »o

CHAIN-OF-CUSTODY RECORD and indemnify Air Toxics Limited against any claim, demand, or action, of any kind, related to the . p K * I
collection, handling, or shipping of samples. D.O.T. Hotline (800) 467-4922 ^a»e—I—OTJ

Project Manager
H.

Collected by: (Print and Sign).

Company i-' 7 *"*"Email

Address _

Phone

_CityState

Fax

Project Info:

P.O.*

Project #

Project Name_

Turn Around
Time:
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QRush
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Lab Use Only

Pressurized by:

Date:- ^

Pressurization Gas:
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of Collection
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Canistefc Pressure/Vacuum

InitialFinal '.ReceiptFin

O
Vi.-27
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O
Z
h-\f ( 14 , t.

Relinquished by:-(signature) Date/Time I/ :'Z / '

Relinquished by: (signature) Date/Time

Relinquished by: (signature) Date/Time^

Received by: (signature) Date/Time

Received by: (signature) Date/Time

Received by: (signature) "rft)ate/Time
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Air Bill #Condition,

Form 1293 rev. 11



International Air Waybill
pYnrgcg For FedFjc services worldvwde.

1 From Please print and press hard.

Date
,

V :\s FedEx Account Number

N±*

Company

Address

Address

C*

Country

Company

Address

Address

Country V/7/1

Recipient's Tax ID Number for Customs Purposes
e.g, GSWC/VWIN/EIN/ABN. or as locally required.

4 Express Package Service

D FedEx Intl. Priority H FedEx Intl. First
T ' ' Available to setat locations.

%r>C*a*̂ o™S;™wf{Sftl Mot.allierviee' ***
FedEx Expanded Service Intl. Air Waybill, options art available

Dangoroiu goods cannot

Phone C7Ctf77 . - .[.Economy
FedEx Envllppe and FedEx Pak
rate not avatable.

*Thase unique brown boxes with special pricing are
provided by FedEx for FedEx Intl. Priority onry.

\fJ\\\0i V^

Snce

Q FedEx Envelope Q FedEx Pak Q FedEx Box Q FedEx Tube

[/ftther Q FedEx 10kg Box* Q FedEx 25kg Box*

6 Special Handling

n HOLD at FedEx Location Q SATURDAY Delivery
'—' — A/aleMetosel«cttocalionslorF«IB[lr«I.Pri(xit»cinly.

^stalCod,

'I transportation charges to:
, EMitriofeAcctnto. or CndRCarilto. below.-

Complele payment option for both
transportation charges and dutitc and taxes.

OlSSXttSt n Recipient ^Lh

Phone 5!5
Dchfc^eque

Credit Card Exp. Date

Bftf dutims wvf texas AL* ^^- 'hiP111*111* may be subject to Customs charges,
•wi IWWV9 OTMI UIHITT M» _ , „. . iĵ  which FadEx does not estimate prior to clearance.

D Sender ACM. NO. in I — 1 Recinient XTThir(ls.Mkjniwib.b.w |_J necipient QJparty
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Thermo Fisher
S C I E N T I F I C

The world leader
in serving science

RENTALS
Equipment Report - MINIRAE 2000 PID

This PID has been performance checked / calibrated* as follows:

Calibration

Zero - fresh air

Span - Isobutylene

Set Alarm limits to

Operations Check

n
n
n

Actual Value

0.0 ppm

/££7 PPm

High

Reading

j^-^X ppm

t0f PPm

fC& PPm

Pass?

0^

D
Low ^ PPm

Performance Check (pump, lamp, sensor & battery voltage check)

Battery Charged D Filters Check
Electrical Safety Tag attached (AS/NZS
3760)

D Spare battery Voltage (5.5v minimum)

Fag No' Valid to'

V

D 1 Bump test / Date:
* Calibration gas traceability information is available upon request.

This PID has been performance checked / calibrated* as follows:

06/12 ///Date:

Signed:
7 /

.Checked by:_

Please check that the following items are received and that all items are cleaned and decontaminated before return. A
minimum $20 cleaning / service / repair charge may be applied to any unclean or damaged items. Items not returned
will be billed for at the full replacement cost.

Sent
D,

-B-
-B

Returned

D

D

n
n
n
n

Item
MiniRae 2000 PID / Operational Check, plus Battery Voltage @ 4 rV V
Lamp Voltage® /C"6 V Compound Set to: / 5£> C/factor: /
Protective yellow rubber boot
Inlet probe (attached to PID)
Spare water trap filter(s) Qty 2.
Charger 240V to 12V 500mA
Instruction Manual behind foam on the lid of case"
Quick Guide Sheet behind foam on the lid of case"
Spare Alkaline Battery Compartment with batteries
Inline Moisture trap Filter Guide Laminated
Carry Case
Check to confirm electrical safety (tag must be valid)

Processor
s

Signature/
Initials

EE Quote Reference

Customer Ref

Equipment ID

Equipment serial no.

/f^V£- /Iff ffSt£/ (

£?t/l/ /Wtf/W,

P\D/Mf/i/2.»*D

Condition on return

"We do more than give you great equipment... We give you great solutions!"
Phone: (Free Call) 1300 735 295

Melbourne Branch
5 Caribbean Drive,
Scoresby3179
Email: RentalsEnviroVIC@thermofisher.com

Environmental Assessment Technologies j Fax; (Free Call) 1800 675 123
Sydney Branch
level 1, 4 Talavera Road.
NorthRyde2113
Email: RentalsEnviroNSW@thermofisner.com

Adelaide Branch
27 Beulah Road. Norwood.
South Australia 5067
Email: RentalsEnviroSA@thermofisher.com

Brisbane Branch
Unit 2/5 Ross St
Newstead 4006
Email: RentalsEnviroQLD@thennofisher.com

Perth Branch
121 Beringarra Ave
Malaga WA 6090
Email: RentalsEnviroWA@thermofisher.com

Issue 4 OcMO G0553



Thermo Fisher
S C I E N T I F I C

ThcwwtdlMdtr
in tervtnt science

RENTALS
Equipment Report - GEOTECHNICAL INSTRUMENTS GA2000

This Gas Meter has been performance checked / calibrated* as follows:

Calibration { Cal Value

CH4 60% vol

CH4 -check only 2.5%CH4

H2s I 25ppm

O2 21 .0% vol

CO | 100ppm

C02 | 40% vol

Reading \l Value Reading | Pass?

^£7 % 0.00% vol | g? % | 0""

2^ % ff
2jfy ppm 0 ppm | xj ppm 0"

2^7- ̂  % 0.00% vol ^ % I Q^
(g?( ppm 0 ppm ppm 0^

4^ % 0-"

Operations Check

D Electrical Safety Tag attached (AS/NZS 3760) Tag No: 1 Valid to:

El Cleaned/checked | Q In line Filter Check | D I Battery Status @ /&& %

* Calibration gas traceability information is available upon request.

Date: £>6//2/ if Checked bv: l/c>t-&'£/i

Sipned: C-'̂ O

Please check that the fpllowing items are received and that all items are cleaned and decontaminated before return. A
minimum $20 cleaning / service / repair charge may be applied to any unclean or damaged items. Items not returned will be
billed for at the full replacement cost.

Sent Returned

D

D

D
D
D
D
D
D

D
D D

Processors Signature/
Initials

Item
Sampling Probe with In-Line Filter
1m of Sampling Tube
Carry Strap
Battery Charger and AC/DC Power Supply
Operating Quick Guide behind foam on lid of case'
Manual behind foam on lid of case"
Spare Inline Filters Qty ( f )
Carry case
Data Cable and Software CD or Diskette
Instrument Battery Status @
Well cap Quick connect fitting

Check to confirm electrical safety (tag must be valid)

Quote Reference
Customer Ref
Equipment ID

Equipment serial no.

Condition on return

Return Date
Return Time

"We do more than give you great equipment... We give you great solutions!"
Phone: (Free Call) 1300 735 295

Melbourne Branch
5 Caribbean Drive,
Scoresby3179

Fax: (Free Call) 1800 675 123 | Email: RentalsAU@Thermofisher.com
Sydney Branch
Level 1. 4 Talavera Road,
NorthRyde2113

Adelaide Branch
27 Beulah Road. Norwood,
South Australia 5067

Brisbane Branch
Unit 2/5 Ross St
Newstead 4006

Perth Branch
121 Beringarra Ave
Malaga WA 6090

Issue 6 Sep11 G0540
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ATTACHMENT 6  LABORATORY DOCUMENTS (INITIAL ROUND) 





12/22/2011
 Kane Mitchell
Environmental Auditors - AUS
282 High St

Maitland NSW 2320

Project Name: Brompton
Project #: 

Dear  Kane Mitchell

The following report includes the data for the above referenced project for sample(s) 
received on 12/15/2011 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 are compliant with the 
project requirements or laboratory criteria with the exception of the deviations noted in 
the attached case narrative.

Thank you for choosing Air Toxics Ltd. for your air analysis needs.  Air Toxics Ltd. is 
committed to providing accurate data of the highest quality.  Please feel free to contact
the Project Manager: Karen Stempson at 916-985-1000 if you have any questions 
regarding the data in this report.

Regards,

Karen Stempson

Project Manager

Workorder #: 1112336A

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 .FAX (916) 985-1020

Hours 6:30 A.M to 5:30 PST
Page  1 of 18



Kane Mitchell
Environmental Auditors - AUS
282 High St
Maitland, NSW  2320

WORK ORDER #: 1112336A

CLIENT: BILL TO: 

PHONE:

 Kane Mitchell
Environmental Auditors - AUS
282 High St
Maitland, NSW  2320

02 49157000

02 49346766
12/15/2011

DATE COMPLETED: 12/20/2011

P.O. #

PROJECT # Brompton

Work Order Summary

FAX:

DATE RECEIVED: CONTACT: Karen Stempson

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A(cancelled) DUP Modified TO-15 10.5 "Hg 5 psi
02A VP3 Modified TO-15 10.0 "Hg 5 psi
03A VP5 Modified TO-15 9.5 "Hg 5 psi
04A VP4 Modified TO-15 10.5 "Hg 5 psi
05A(cancelled) VP7 Modified TO-15 9.0 "Hg 5 psi
06A Lab Blank Modified TO-15 NA NA
07A CCV Modified TO-15 NA NA
08A LCS Modified TO-15 NA NA
08AA LCSD Modified TO-15 NA NA

CERTIFIED BY:

Laboratory Director

DATE:

Name of Accrediting Agency: NELAP/Florida Department of Health, Scope of Application: Clean Air Act, 
Accreditation number: E87680, Effective date: 07/01/11 , Expiration date: 06/30/12.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                         12/20/11

Page  2 of 18

This report shall not be reproduced, except in full, without the written approval of Air Toxics Ltd.

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certfication numbers:  AZ Licensure AZ0719, CA NELAP - 02110CA, LA NELAP - 02089,
NY NELAP - 11291, TX NELAP - T104704434-11-3, UT NELAP -CA009332011-1, WA NELAP - C935



LABORATORY NARRATIVE
EPA Method TO-15

Environmental Auditors - AUS
Workorder# 1112336A

Five  1  Liter  Summa  Canister  samples  were  received  on  December  15,  2011.  The  laboratory  performed 
analysis  via  EPA  Method  TO-15  using  GC/MS  in  the  full  scan  mode.

This  workorder  was  independently  validated  prior  to  submittal  using  'USEPA  National  Functional 
Guidelines'  as  generally  applied  to  the  analysis  of  volatile  organic  compounds  in  air.   A  rules-based,  logic 
driven,  independent  validation  engine  was  employed  to  assess  completeness,  evaluate  pass/fail  of  relevant 
project  quality  control  requirements  and  verification  of  all  quantified  amounts.  

Samples DUP and VP7 were cancelled on 12/20/2011 per client's request.

Receiving Notes

The Relative Percent Difference (RPD) of the LCS/LCSD exceeded acceptance limits for Naphthalene.

Analytical Notes

Eight qualifiers may have been used on the data analysis sheets and indicates as follows: 
      B - Compound present in laboratory blank greater than reporting limit (background subtraction not 
performed).
       J -  Estimated value.
       E - Exceeds instrument calibration range.
       S - Saturated peak.
       Q - Exceeds quality control limits.
       U - Compound analyzed for but not detected above the reporting limit.
       UJ- Non-detected compound associated with low bias in the CCV and/or LCS.
       N - The identification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates 
as follows: 
 a-File was requantified
 b-File was quantified by a second column and detector
 r1-File was requantified for the purpose of reissue

Definition of Data Qualifying Flags

Page  3 of 18



EPA METHOD TO-15 GC/MS FULL SCAN
Summary of Detected Compounds

Client Sample ID: VP3

Lab ID#: 1112336A-02A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

4.0 50 7.6 95Ethanol

4.0 30 9.5 71Acetone

1.0 4.8 3.5 17Hexane

1.0 1.1 3.4 3.7Cyclohexane

1.0 5.7 3.8 21Toluene

1.0 1.1 4.4 4.8m,p-Xylene

Client Sample ID: VP5

Lab ID#: 1112336A-03A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

3.9 27 7.4 50Ethanol

3.9 20 9.3 47Acetone

0.98 3.5 3.4 12Cyclohexane

0.98 2.3 3.7 8.6Toluene

Client Sample ID: VP4

Lab ID#: 1112336A-04A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

4.1 12 7.8 22Ethanol

4.1 16 9.8 38Acetone

1.0 1.3 3.6 4.5Methylene Chloride

1.0 1.0 3.0 3.1Tetrahydrofuran

1.0 1.2 3.9 4.5Toluene

Page  4 of 18



Client Sample ID: VP3
Lab ID#: 1112336A-02A

EPA METHOD TO-15 GC/MS FULL SCAN

o121911File Name:
Dil. Factor: 2.01

Date of Collection:  12/9/11 10:55:00 AM
Date of Analysis:  12/19/11 10:54 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.0 Not Detected 5.0 Not DetectedFreon 12
1.0 Not Detected 7.0 Not DetectedFreon 114
4.0 Not Detected 8.3 Not DetectedChloromethane
1.0 Not Detected 2.6 Not DetectedVinyl Chloride
1.0 Not Detected 2.2 Not Detected1,3-Butadiene
1.0 Not Detected 3.9 Not DetectedBromomethane
4.0 Not Detected 11 Not DetectedChloroethane
1.0 Not Detected 5.6 Not DetectedFreon 11
4.0 50 7.6 95Ethanol
1.0 Not Detected 7.7 Not DetectedFreon 113
1.0 Not Detected 4.0 Not Detected1,1-Dichloroethene
4.0 30 9.5 71Acetone
4.0 Not Detected 9.9 Not Detected2-Propanol
4.0 Not Detected 12 Not DetectedCarbon Disulfide
4.0 Not Detected 12 Not Detected3-Chloropropene
1.0 Not Detected 3.5 Not DetectedMethylene Chloride
1.0 Not Detected 3.6 Not DetectedMethyl tert-butyl ether
1.0 Not Detected 4.0 Not Detectedtrans-1,2-Dichloroethene
1.0 4.8 3.5 17Hexane
1.0 Not Detected 4.1 Not Detected1,1-Dichloroethane
4.0 Not Detected 12 Not Detected2-Butanone (Methyl Ethyl Ketone)
1.0 Not Detected 4.0 Not Detectedcis-1,2-Dichloroethene
1.0 Not Detected 3.0 Not DetectedTetrahydrofuran
1.0 Not Detected 4.9 Not DetectedChloroform
1.0 Not Detected 5.5 Not Detected1,1,1-Trichloroethane
1.0 1.1 3.4 3.7Cyclohexane
1.0 Not Detected 6.3 Not DetectedCarbon Tetrachloride
1.0 Not Detected 4.7 Not Detected2,2,4-Trimethylpentane
1.0 Not Detected 3.2 Not DetectedBenzene
1.0 Not Detected 4.1 Not Detected1,2-Dichloroethane
1.0 Not Detected 4.1 Not DetectedHeptane
1.0 Not Detected 5.4 Not DetectedTrichloroethene
1.0 Not Detected 4.6 Not Detected1,2-Dichloropropane
4.0 Not Detected 14 Not Detected1,4-Dioxane
1.0 Not Detected 6.7 Not DetectedBromodichloromethane
1.0 Not Detected 4.6 Not Detectedcis-1,3-Dichloropropene
1.0 Not Detected 4.1 Not Detected4-Methyl-2-pentanone
1.0 5.7 3.8 21Toluene
1.0 Not Detected 4.6 Not Detectedtrans-1,3-Dichloropropene
1.0 Not Detected 5.5 Not Detected1,1,2-Trichloroethane
1.0 Not Detected 6.8 Not DetectedTetrachloroethene

Page  5 of 18



Client Sample ID: VP3
Lab ID#: 1112336A-02A

EPA METHOD TO-15 GC/MS FULL SCAN

o121911File Name:
Dil. Factor: 2.01

Date of Collection:  12/9/11 10:55:00 AM
Date of Analysis:  12/19/11 10:54 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

4.0 Not Detected 16 Not Detected2-Hexanone
1.0 Not Detected 8.6 Not DetectedDibromochloromethane
1.0 Not Detected 7.7 Not Detected1,2-Dibromoethane (EDB)
1.0 Not Detected 4.6 Not DetectedChlorobenzene
1.0 Not Detected 4.4 Not DetectedEthyl Benzene
1.0 1.1 4.4 4.8m,p-Xylene
1.0 Not Detected 4.4 Not Detectedo-Xylene
1.0 Not Detected 4.3 Not DetectedStyrene
1.0 Not Detected 10 Not DetectedBromoform
1.0 Not Detected 4.9 Not DetectedCumene
1.0 Not Detected 6.9 Not Detected1,1,2,2-Tetrachloroethane
1.0 Not Detected 4.9 Not DetectedPropylbenzene
1.0 Not Detected 4.9 Not Detected4-Ethyltoluene
1.0 Not Detected 4.9 Not Detected1,3,5-Trimethylbenzene
1.0 Not Detected 4.9 Not Detected1,2,4-Trimethylbenzene
1.0 Not Detected 6.0 Not Detected1,3-Dichlorobenzene
1.0 Not Detected 6.0 Not Detected1,4-Dichlorobenzene
1.0 Not Detected 5.2 Not Detectedalpha-Chlorotoluene
1.0 Not Detected 6.0 Not Detected1,2-Dichlorobenzene
4.0 Not Detected 30 Not Detected1,2,4-Trichlorobenzene
4.0 Not Detected 43 Not DetectedHexachlorobutadiene
4.0 Not Detected 21 Not DetectedNaphthalene

Container Type: 1 Liter Summa Canister

Limits%RecoverySurrogates
Method

98 70-130Toluene-d8
108 70-1301,2-Dichloroethane-d4
97 70-1304-Bromofluorobenzene
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Client Sample ID: VP5
Lab ID#: 1112336A-03A

EPA METHOD TO-15 GC/MS FULL SCAN

o121912File Name:
Dil. Factor: 1.96

Date of Collection:  12/9/11 9:55:00 AM
Date of Analysis:  12/20/11 07:28 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

0.98 Not Detected 4.8 Not DetectedFreon 12
0.98 Not Detected 6.8 Not DetectedFreon 114
3.9 Not Detected 8.1 Not DetectedChloromethane

0.98 Not Detected 2.5 Not DetectedVinyl Chloride
0.98 Not Detected 2.2 Not Detected1,3-Butadiene
0.98 Not Detected 3.8 Not DetectedBromomethane
3.9 Not Detected 10 Not DetectedChloroethane

0.98 Not Detected 5.5 Not DetectedFreon 11
3.9 27 7.4 50Ethanol

0.98 Not Detected 7.5 Not DetectedFreon 113
0.98 Not Detected 3.9 Not Detected1,1-Dichloroethene
3.9 20 9.3 47Acetone
3.9 Not Detected 9.6 Not Detected2-Propanol
3.9 Not Detected 12 Not DetectedCarbon Disulfide
3.9 Not Detected 12 Not Detected3-Chloropropene

0.98 Not Detected 3.4 Not DetectedMethylene Chloride
0.98 Not Detected 3.5 Not DetectedMethyl tert-butyl ether
0.98 Not Detected 3.9 Not Detectedtrans-1,2-Dichloroethene
0.98 Not Detected 3.4 Not DetectedHexane
0.98 Not Detected 4.0 Not Detected1,1-Dichloroethane
3.9 Not Detected 12 Not Detected2-Butanone (Methyl Ethyl Ketone)

0.98 Not Detected 3.9 Not Detectedcis-1,2-Dichloroethene
0.98 Not Detected 2.9 Not DetectedTetrahydrofuran
0.98 Not Detected 4.8 Not DetectedChloroform
0.98 Not Detected 5.3 Not Detected1,1,1-Trichloroethane
0.98 3.5 3.4 12Cyclohexane
0.98 Not Detected 6.2 Not DetectedCarbon Tetrachloride
0.98 Not Detected 4.6 Not Detected2,2,4-Trimethylpentane
0.98 Not Detected 3.1 Not DetectedBenzene
0.98 Not Detected 4.0 Not Detected1,2-Dichloroethane
0.98 Not Detected 4.0 Not DetectedHeptane
0.98 Not Detected 5.3 Not DetectedTrichloroethene
0.98 Not Detected 4.5 Not Detected1,2-Dichloropropane
3.9 Not Detected 14 Not Detected1,4-Dioxane

0.98 Not Detected 6.6 Not DetectedBromodichloromethane
0.98 Not Detected 4.4 Not Detectedcis-1,3-Dichloropropene
0.98 Not Detected 4.0 Not Detected4-Methyl-2-pentanone
0.98 2.3 3.7 8.6Toluene
0.98 Not Detected 4.4 Not Detectedtrans-1,3-Dichloropropene
0.98 Not Detected 5.3 Not Detected1,1,2-Trichloroethane
0.98 Not Detected 6.6 Not DetectedTetrachloroethene
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Client Sample ID: VP5
Lab ID#: 1112336A-03A

EPA METHOD TO-15 GC/MS FULL SCAN

o121912File Name:
Dil. Factor: 1.96

Date of Collection:  12/9/11 9:55:00 AM
Date of Analysis:  12/20/11 07:28 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

3.9 Not Detected 16 Not Detected2-Hexanone
0.98 Not Detected 8.3 Not DetectedDibromochloromethane
0.98 Not Detected 7.5 Not Detected1,2-Dibromoethane (EDB)
0.98 Not Detected 4.5 Not DetectedChlorobenzene
0.98 Not Detected 4.2 Not DetectedEthyl Benzene
0.98 Not Detected 4.2 Not Detectedm,p-Xylene
0.98 Not Detected 4.2 Not Detectedo-Xylene
0.98 Not Detected 4.2 Not DetectedStyrene
0.98 Not Detected 10 Not DetectedBromoform
0.98 Not Detected 4.8 Not DetectedCumene
0.98 Not Detected 6.7 Not Detected1,1,2,2-Tetrachloroethane
0.98 Not Detected 4.8 Not DetectedPropylbenzene
0.98 Not Detected 4.8 Not Detected4-Ethyltoluene
0.98 Not Detected 4.8 Not Detected1,3,5-Trimethylbenzene
0.98 Not Detected 4.8 Not Detected1,2,4-Trimethylbenzene
0.98 Not Detected 5.9 Not Detected1,3-Dichlorobenzene
0.98 Not Detected 5.9 Not Detected1,4-Dichlorobenzene
0.98 Not Detected 5.1 Not Detectedalpha-Chlorotoluene
0.98 Not Detected 5.9 Not Detected1,2-Dichlorobenzene
3.9 Not Detected 29 Not Detected1,2,4-Trichlorobenzene
3.9 Not Detected 42 Not DetectedHexachlorobutadiene
3.9 Not Detected 20 Not DetectedNaphthalene

Container Type: 1 Liter Summa Canister

Limits%RecoverySurrogates
Method

99 70-130Toluene-d8
109 70-1301,2-Dichloroethane-d4
98 70-1304-Bromofluorobenzene
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Client Sample ID: VP4
Lab ID#: 1112336A-04A

EPA METHOD TO-15 GC/MS FULL SCAN

o121913File Name:
Dil. Factor: 2.06

Date of Collection:  12/9/11 10:41:00 AM
Date of Analysis:  12/20/11 08:29 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.0 Not Detected 5.1 Not DetectedFreon 12
1.0 Not Detected 7.2 Not DetectedFreon 114
4.1 Not Detected 8.5 Not DetectedChloromethane
1.0 Not Detected 2.6 Not DetectedVinyl Chloride
1.0 Not Detected 2.3 Not Detected1,3-Butadiene
1.0 Not Detected 4.0 Not DetectedBromomethane
4.1 Not Detected 11 Not DetectedChloroethane
1.0 Not Detected 5.8 Not DetectedFreon 11
4.1 12 7.8 22Ethanol
1.0 Not Detected 7.9 Not DetectedFreon 113
1.0 Not Detected 4.1 Not Detected1,1-Dichloroethene
4.1 16 9.8 38Acetone
4.1 Not Detected 10 Not Detected2-Propanol
4.1 Not Detected 13 Not DetectedCarbon Disulfide
4.1 Not Detected 13 Not Detected3-Chloropropene
1.0 1.3 3.6 4.5Methylene Chloride
1.0 Not Detected 3.7 Not DetectedMethyl tert-butyl ether
1.0 Not Detected 4.1 Not Detectedtrans-1,2-Dichloroethene
1.0 Not Detected 3.6 Not DetectedHexane
1.0 Not Detected 4.2 Not Detected1,1-Dichloroethane
4.1 Not Detected 12 Not Detected2-Butanone (Methyl Ethyl Ketone)
1.0 Not Detected 4.1 Not Detectedcis-1,2-Dichloroethene
1.0 1.0 3.0 3.1Tetrahydrofuran
1.0 Not Detected 5.0 Not DetectedChloroform
1.0 Not Detected 5.6 Not Detected1,1,1-Trichloroethane
1.0 Not Detected 3.5 Not DetectedCyclohexane
1.0 Not Detected 6.5 Not DetectedCarbon Tetrachloride
1.0 Not Detected 4.8 Not Detected2,2,4-Trimethylpentane
1.0 Not Detected 3.3 Not DetectedBenzene
1.0 Not Detected 4.2 Not Detected1,2-Dichloroethane
1.0 Not Detected 4.2 Not DetectedHeptane
1.0 Not Detected 5.5 Not DetectedTrichloroethene
1.0 Not Detected 4.8 Not Detected1,2-Dichloropropane
4.1 Not Detected 15 Not Detected1,4-Dioxane
1.0 Not Detected 6.9 Not DetectedBromodichloromethane
1.0 Not Detected 4.7 Not Detectedcis-1,3-Dichloropropene
1.0 Not Detected 4.2 Not Detected4-Methyl-2-pentanone
1.0 1.2 3.9 4.5Toluene
1.0 Not Detected 4.7 Not Detectedtrans-1,3-Dichloropropene
1.0 Not Detected 5.6 Not Detected1,1,2-Trichloroethane
1.0 Not Detected 7.0 Not DetectedTetrachloroethene
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Client Sample ID: VP4
Lab ID#: 1112336A-04A

EPA METHOD TO-15 GC/MS FULL SCAN

o121913File Name:
Dil. Factor: 2.06

Date of Collection:  12/9/11 10:41:00 AM
Date of Analysis:  12/20/11 08:29 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

4.1 Not Detected 17 Not Detected2-Hexanone
1.0 Not Detected 8.8 Not DetectedDibromochloromethane
1.0 Not Detected 7.9 Not Detected1,2-Dibromoethane (EDB)
1.0 Not Detected 4.7 Not DetectedChlorobenzene
1.0 Not Detected 4.5 Not DetectedEthyl Benzene
1.0 Not Detected 4.5 Not Detectedm,p-Xylene
1.0 Not Detected 4.5 Not Detectedo-Xylene
1.0 Not Detected 4.4 Not DetectedStyrene
1.0 Not Detected 11 Not DetectedBromoform
1.0 Not Detected 5.1 Not DetectedCumene
1.0 Not Detected 7.1 Not Detected1,1,2,2-Tetrachloroethane
1.0 Not Detected 5.1 Not DetectedPropylbenzene
1.0 Not Detected 5.1 Not Detected4-Ethyltoluene
1.0 Not Detected 5.1 Not Detected1,3,5-Trimethylbenzene
1.0 Not Detected 5.1 Not Detected1,2,4-Trimethylbenzene
1.0 Not Detected 6.2 Not Detected1,3-Dichlorobenzene
1.0 Not Detected 6.2 Not Detected1,4-Dichlorobenzene
1.0 Not Detected 5.3 Not Detectedalpha-Chlorotoluene
1.0 Not Detected 6.2 Not Detected1,2-Dichlorobenzene
4.1 Not Detected 30 Not Detected1,2,4-Trichlorobenzene
4.1 Not Detected 44 Not DetectedHexachlorobutadiene
4.1 Not Detected 22 Not DetectedNaphthalene

Container Type: 1 Liter Summa Canister

Limits%RecoverySurrogates
Method

98 70-130Toluene-d8
110 70-1301,2-Dichloroethane-d4
99 70-1304-Bromofluorobenzene
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Client Sample ID: Lab Blank
Lab ID#: 1112336A-06A

EPA METHOD TO-15 GC/MS FULL SCAN

o121909File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/19/11 09:40 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

0.50 Not Detected 2.5 Not DetectedFreon 12
0.50 Not Detected 3.5 Not DetectedFreon 114
2.0 Not Detected 4.1 Not DetectedChloromethane

0.50 Not Detected 1.3 Not DetectedVinyl Chloride
0.50 Not Detected 1.1 Not Detected1,3-Butadiene
0.50 Not Detected 1.9 Not DetectedBromomethane
2.0 Not Detected 5.3 Not DetectedChloroethane

0.50 Not Detected 2.8 Not DetectedFreon 11
2.0 Not Detected 3.8 Not DetectedEthanol

0.50 Not Detected 3.8 Not DetectedFreon 113
0.50 Not Detected 2.0 Not Detected1,1-Dichloroethene
2.0 Not Detected 4.8 Not DetectedAcetone
2.0 Not Detected 4.9 Not Detected2-Propanol
2.0 Not Detected 6.2 Not DetectedCarbon Disulfide
2.0 Not Detected 6.3 Not Detected3-Chloropropene

0.50 Not Detected 1.7 Not DetectedMethylene Chloride
0.50 Not Detected 1.8 Not DetectedMethyl tert-butyl ether
0.50 Not Detected 2.0 Not Detectedtrans-1,2-Dichloroethene
0.50 Not Detected 1.8 Not DetectedHexane
0.50 Not Detected 2.0 Not Detected1,1-Dichloroethane
2.0 Not Detected 5.9 Not Detected2-Butanone (Methyl Ethyl Ketone)

0.50 Not Detected 2.0 Not Detectedcis-1,2-Dichloroethene
0.50 Not Detected 1.5 Not DetectedTetrahydrofuran
0.50 Not Detected 2.4 Not DetectedChloroform
0.50 Not Detected 2.7 Not Detected1,1,1-Trichloroethane
0.50 Not Detected 1.7 Not DetectedCyclohexane
0.50 Not Detected 3.1 Not DetectedCarbon Tetrachloride
0.50 Not Detected 2.3 Not Detected2,2,4-Trimethylpentane
0.50 Not Detected 1.6 Not DetectedBenzene
0.50 Not Detected 2.0 Not Detected1,2-Dichloroethane
0.50 Not Detected 2.0 Not DetectedHeptane
0.50 Not Detected 2.7 Not DetectedTrichloroethene
0.50 Not Detected 2.3 Not Detected1,2-Dichloropropane
2.0 Not Detected 7.2 Not Detected1,4-Dioxane

0.50 Not Detected 3.4 Not DetectedBromodichloromethane
0.50 Not Detected 2.3 Not Detectedcis-1,3-Dichloropropene
0.50 Not Detected 2.0 Not Detected4-Methyl-2-pentanone
0.50 Not Detected 1.9 Not DetectedToluene
0.50 Not Detected 2.3 Not Detectedtrans-1,3-Dichloropropene
0.50 Not Detected 2.7 Not Detected1,1,2-Trichloroethane
0.50 Not Detected 3.4 Not DetectedTetrachloroethene
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Client Sample ID: Lab Blank
Lab ID#: 1112336A-06A

EPA METHOD TO-15 GC/MS FULL SCAN

o121909File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/19/11 09:40 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

2.0 Not Detected 8.2 Not Detected2-Hexanone
0.50 Not Detected 4.2 Not DetectedDibromochloromethane
0.50 Not Detected 3.8 Not Detected1,2-Dibromoethane (EDB)
0.50 Not Detected 2.3 Not DetectedChlorobenzene
0.50 Not Detected 2.2 Not DetectedEthyl Benzene
0.50 Not Detected 2.2 Not Detectedm,p-Xylene
0.50 Not Detected 2.2 Not Detectedo-Xylene
0.50 Not Detected 2.1 Not DetectedStyrene
0.50 Not Detected 5.2 Not DetectedBromoform
0.50 Not Detected 2.4 Not DetectedCumene
0.50 Not Detected 3.4 Not Detected1,1,2,2-Tetrachloroethane
0.50 Not Detected 2.4 Not DetectedPropylbenzene
0.50 Not Detected 2.4 Not Detected4-Ethyltoluene
0.50 Not Detected 2.4 Not Detected1,3,5-Trimethylbenzene
0.50 Not Detected 2.4 Not Detected1,2,4-Trimethylbenzene
0.50 Not Detected 3.0 Not Detected1,3-Dichlorobenzene
0.50 Not Detected 3.0 Not Detected1,4-Dichlorobenzene
0.50 Not Detected 2.6 Not Detectedalpha-Chlorotoluene
0.50 Not Detected 3.0 Not Detected1,2-Dichlorobenzene
2.0 Not Detected 15 Not Detected1,2,4-Trichlorobenzene
2.0 Not Detected 21 Not DetectedHexachlorobutadiene
2.0 Not Detected 10 Not DetectedNaphthalene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

98 70-130Toluene-d8
108 70-1301,2-Dichloroethane-d4
95 70-1304-Bromofluorobenzene
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Client Sample ID: CCV
Lab ID#: 1112336A-07A

EPA METHOD TO-15 GC/MS FULL SCAN

o121904File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/19/11 06:37 PM

%RecoveryCompound

104Freon 12
102Freon 114
106Chloromethane
108Vinyl Chloride
1071,3-Butadiene
113Bromomethane
101Chloroethane
105Freon 11
102Ethanol
100Freon 113
1061,1-Dichloroethene
102Acetone
1042-Propanol
98Carbon Disulfide
953-Chloropropene
102Methylene Chloride
101Methyl tert-butyl ether
99trans-1,2-Dichloroethene
102Hexane
981,1-Dichloroethane
982-Butanone (Methyl Ethyl Ketone)
94cis-1,2-Dichloroethene
92Tetrahydrofuran
97Chloroform
1011,1,1-Trichloroethane
93Cyclohexane
97Carbon Tetrachloride
922,2,4-Trimethylpentane
97Benzene
1041,2-Dichloroethane
100Heptane
98Trichloroethene
971,2-Dichloropropane
941,4-Dioxane
105Bromodichloromethane
101cis-1,3-Dichloropropene
1004-Methyl-2-pentanone
94Toluene
104trans-1,3-Dichloropropene
971,1,2-Trichloroethane
97Tetrachloroethene
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Client Sample ID: CCV
Lab ID#: 1112336A-07A

EPA METHOD TO-15 GC/MS FULL SCAN

o121904File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/19/11 06:37 PM

%RecoveryCompound

1032-Hexanone
105Dibromochloromethane
1001,2-Dibromoethane (EDB)
92Chlorobenzene
96Ethyl Benzene
96m,p-Xylene
97o-Xylene
103Styrene
105Bromoform
101Cumene
961,1,2,2-Tetrachloroethane
102Propylbenzene
984-Ethyltoluene
1001,3,5-Trimethylbenzene
981,2,4-Trimethylbenzene
971,3-Dichlorobenzene
961,4-Dichlorobenzene
104alpha-Chlorotoluene
961,2-Dichlorobenzene
1001,2,4-Trichlorobenzene
104Hexachlorobutadiene
100Naphthalene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

99 70-130Toluene-d8
101 70-1301,2-Dichloroethane-d4
95 70-1304-Bromofluorobenzene
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Client Sample ID: LCS
Lab ID#: 1112336A-08A

EPA METHOD TO-15 GC/MS FULL SCAN

o121905File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/19/11 07:23 PM

%RecoveryCompound

108Freon 12
105Freon 114
110Chloromethane
110Vinyl Chloride
1081,3-Butadiene
113Bromomethane
103Chloroethane
108Freon 11
95Ethanol
104Freon 113
1141,1-Dichloroethene
96Acetone
1012-Propanol
122Carbon Disulfide
1193-Chloropropene
99Methylene Chloride
103Methyl tert-butyl ether
112trans-1,2-Dichloroethene
101Hexane
991,1-Dichloroethane
972-Butanone (Methyl Ethyl Ketone)
97cis-1,2-Dichloroethene
88Tetrahydrofuran
100Chloroform
1041,1,1-Trichloroethane
95Cyclohexane
102Carbon Tetrachloride
902,2,4-Trimethylpentane
98Benzene
1041,2-Dichloroethane
96Heptane
99Trichloroethene
981,2-Dichloropropane
941,4-Dioxane
106Bromodichloromethane
101cis-1,3-Dichloropropene
984-Methyl-2-pentanone
93Toluene
107trans-1,3-Dichloropropene
1001,1,2-Trichloroethane
100Tetrachloroethene
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Client Sample ID: LCS
Lab ID#: 1112336A-08A

EPA METHOD TO-15 GC/MS FULL SCAN

o121905File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/19/11 07:23 PM

%RecoveryCompound

1032-Hexanone
108Dibromochloromethane
1021,2-Dibromoethane (EDB)
93Chlorobenzene
96Ethyl Benzene
99m,p-Xylene
97o-Xylene
98Styrene
105Bromoform
102Cumene
971,1,2,2-Tetrachloroethane
101Propylbenzene
924-Ethyltoluene
931,3,5-Trimethylbenzene
941,2,4-Trimethylbenzene
941,3-Dichlorobenzene
941,4-Dichlorobenzene
101alpha-Chlorotoluene
941,2-Dichlorobenzene
941,2,4-Trichlorobenzene
92Hexachlorobutadiene
80Naphthalene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

100 70-130Toluene-d8
102 70-1301,2-Dichloroethane-d4
98 70-1304-Bromofluorobenzene
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Client Sample ID: LCSD
Lab ID#: 1112336A-08AA

EPA METHOD TO-15 GC/MS FULL SCAN

o121906File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/19/11 07:40 PM

%RecoveryCompound

108Freon 12
106Freon 114
112Chloromethane
110Vinyl Chloride
1111,3-Butadiene
116Bromomethane
107Chloroethane
108Freon 11
103Ethanol
106Freon 113
1141,1-Dichloroethene
100Acetone
1072-Propanol
125Carbon Disulfide
1193-Chloropropene
102Methylene Chloride
106Methyl tert-butyl ether
114trans-1,2-Dichloroethene
104Hexane
1021,1-Dichloroethane
1012-Butanone (Methyl Ethyl Ketone)
98cis-1,2-Dichloroethene
91Tetrahydrofuran
102Chloroform
1061,1,1-Trichloroethane
99Cyclohexane
106Carbon Tetrachloride
952,2,4-Trimethylpentane
95Benzene
961,2-Dichloroethane
94Heptane
96Trichloroethene
951,2-Dichloropropane
891,4-Dioxane
102Bromodichloromethane
96cis-1,3-Dichloropropene
964-Methyl-2-pentanone
90Toluene
103trans-1,3-Dichloropropene
971,1,2-Trichloroethane
97Tetrachloroethene
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Client Sample ID: LCSD
Lab ID#: 1112336A-08AA

EPA METHOD TO-15 GC/MS FULL SCAN

o121906File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/19/11 07:40 PM

%RecoveryCompound

1002-Hexanone
104Dibromochloromethane
1001,2-Dibromoethane (EDB)
93Chlorobenzene
97Ethyl Benzene
98m,p-Xylene
97o-Xylene
101Styrene
102Bromoform
102Cumene
981,1,2,2-Tetrachloroethane
102Propylbenzene
944-Ethyltoluene
981,3,5-Trimethylbenzene
961,2,4-Trimethylbenzene
971,3-Dichlorobenzene
941,4-Dichlorobenzene
100alpha-Chlorotoluene
961,2-Dichlorobenzene
1001,2,4-Trichlorobenzene
103Hexachlorobutadiene
105Naphthalene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

95 70-130Toluene-d8
104 70-1301,2-Dichloroethane-d4
96 70-1304-Bromofluorobenzene
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12/21/2011
 Kane Mitchell
Environmental Auditors - AUS
282 High St

Maitland NSW 2320

Project Name: Brompton
Project #: 

Dear  Kane Mitchell

The following report includes the data for the above referenced project for sample(s) 
received on 12/15/2011 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 APH are compliant with the 
project requirements or laboratory criteria with the exception of the deviations noted in 
the attached case narrative.

Thank you for choosing Air Toxics Ltd. for your air analysis needs.  Air Toxics Ltd. is 
committed to providing accurate data of the highest quality.  Please feel free to contact
the Project Manager: Karen Stempson at 916-985-1000 if you have any questions 
regarding the data in this report.

Regards,

Karen Stempson

Project Manager

Workorder #: 1112336B

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 .FAX (916) 985-1020

Hours 6:30 A.M to 5:30 PST
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Kane Mitchell
Environmental Auditors - AUS
282 High St
Maitland, NSW  2320

WORK ORDER #: 1112336B

CLIENT: BILL TO: 

PHONE:

 Kane Mitchell
Environmental Auditors - AUS
282 High St
Maitland, NSW  2320

02 49157000

02 49346766
12/15/2011

DATE COMPLETED: 12/21/2011

P.O. #

PROJECT # Brompton

Work Order Summary

FAX:

DATE RECEIVED: CONTACT: Karen Stempson

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A(cancelled) DUP Modified TO-15 APH 10.5 "Hg 5 psi
01B(cancelled) DUP Modified TO-15 APH 10.5 "Hg 5 psi
02A VP3 Modified TO-15 APH 10.0 "Hg 5 psi
02B VP3 Modified TO-15 APH 10.0 "Hg 5 psi
03A VP5 Modified TO-15 APH 9.5 "Hg 5 psi
03B VP5 Modified TO-15 APH 9.5 "Hg 5 psi
04A VP4 Modified TO-15 APH 10.5 "Hg 5 psi
04B VP4 Modified TO-15 APH 10.5 "Hg 5 psi
05A(cancelled) VP7 Modified TO-15 APH 9.0 "Hg 5 psi
05B(cancelled) VP7 Modified TO-15 APH 9.0 "Hg 5 psi
06A Lab Blank Modified TO-15 APH NA NA
06B Lab Blank Modified TO-15 APH NA NA
07A CCV Modified TO-15 APH NA NA
07B CCV Modified TO-15 APH NA NA

CERTIFIED BY:

Laboratory Director

DATE:

Name of Accrediting Agency: NELAP/Florida Department of Health, Scope of Application: Clean Air Act, 
Accreditation number: E87680, Effective date: 07/01/11 , Expiration date: 06/30/12.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                         12/21/11
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This report shall not be reproduced, except in full, without the written approval of Air Toxics Ltd.

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certfication numbers:  AZ Licensure AZ0719, CA NELAP - 02110CA, LA NELAP - 02089,
NY NELAP - 11291, TX NELAP - T104704434-11-3, UT NELAP -CA009332011-1, WA NELAP - C935



LABORATORY NARRATIVE
Modified TO-15 & VPH Fractions

Environmental Auditors - AUS
Workorder# 1112336B

Five  1  Liter  Summa  Canister  samples  were  received  on  December  15,  2011.  The  laboratory  performed 
analysis  via  EPA  Method  TO-15  and  Air  Toxics  VPH  (Volatile  Petroleum  Hydrocarbon)  methods  for  the 
Determination  of  VPH  Fractions  using  GC/MS  in  the  full  scan  mode.   The  method  involves  concentrating
up  to  0.5  liters  of  air.  The  concentrated  aliquot  is  then  flash  vaporized  and  swept  through  a  water 
management  system  to  remove  water  vapor.  Following  dehumidification,  the  sample  passes  directly  into 
the  GC/MS  for  analysis.  This  method  is  designed  to  measure  gaseous  phase  aliphatic  and  aromatic 
compounds  in  ambient  air  and  soil  gas  collected  in  stainless  steel  Summa  canisters.   Air  Toxics  VPH 
method  is  a  hybrid  of  EPA  TO-15,  MADEP  APH  and  WSDE  VPH  methods.   Chromatographic  peaks 
were  identified  via  mass  spectrum  as  either  aliphatic  or  aromatic  petroleum  hydrocarbons  and  included  in
the  appropriate  range  as  defined  by  the  method.   The  volatile  Aliphatic  hydrocarbons  are  collectively 
quantified  within  the  C5  to  C6  range,  C6  to  C8  range,  C8  to  C10  range  and  the  C10  to  C12  range.  
Additionally,  the  volatile  Aromatic  hydrocarbons  are  collectively  quantified  within  the  C8  to  C10  range 
and  the  C10  to  C12  range.  The  Aromatic  ranges  refer  to  the  equivalent  carbon  (EC)  ranges.

Aliphatic  data  is  calculated  from  the  Total  Ion  chromatogram  which  has  been  reprocessed  in  a  duplicate 
file  differentiated  from  the  original  by  the  addition  of  an  alphanumeric  extension.  The  Aromatic  calculation 
also  uses  the  information  contained  in  the  associated  Extracted  Ion  file.

Samples DUP and VP7 were cancelled on 12/20/2011 per client's request.

Receiving Notes

There were no analytical discrepancies.

Analytical Notes

Eight qualifiers may have been used on the data analysis sheets and indicates as follows: 
      B - Compound present in laboratory blank greater than reporting limit (background subtraction not 
performed).
       J -  Estimated value.
       E - Exceeds instrument calibration range.
       S - Saturated peak.
       Q - Exceeds quality control limits.
       U - Compound analyzed for but not detected above the reporting limit.
       UJ- Non-detected compound associated with low bias in the CCV and/or LCS.
       N - The identification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates 
as follows: 

Definition of Data Qualifying Flags
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 a-File was requantified
 b-File was quantified by a second column and detector
 r1-File was requantified for the purpose of reissue
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MODIFIED METHOD TO-15 GC/MS FULL SCAN
Summary of Detected Compounds

Client Sample ID: VP3

Lab ID#: 1112336B-02A
No Detections Were Found.

Client Sample ID: VP3

Lab ID#: 1112336B-02B
No Detections Were Found.

Client Sample ID: VP5

Lab ID#: 1112336B-03A
No Detections Were Found.

Client Sample ID: VP5

Lab ID#: 1112336B-03B
No Detections Were Found.

Client Sample ID: VP4

Lab ID#: 1112336B-04A
No Detections Were Found.

Client Sample ID: VP4

Lab ID#: 1112336B-04B
No Detections Were Found.
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Client Sample ID: VP3
Lab ID#: 1112336B-02A

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o121911aFile Name:
Dil. Factor: 2.01

Date of Collection:  12/9/11 10:55:00 AM
Date of Analysis:  12/19/11 10:54 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

20 Not Detected 65 Not DetectedC5-C6 Aliphatic Hydrocarbons (ref. 
to Pentane + Hexane)

20 Not Detected 82 Not Detected>C6-C8 Aliphatic Hydrocarbons 
(ref. to Heptane)

20 Not Detected 120 Not Detected>C8-C10 Aliphatic Hydrocarbons 
(ref. to Decane)

20 Not Detected 140 Not Detected>C10-C12 Aliphatic Hydrocarbons 
(ref. to Dodecane)

Container Type: 1 Liter Summa Canister
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Client Sample ID: VP3
Lab ID#: 1112336B-02B

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o121911cFile Name:
Dil. Factor: 2.01

Date of Collection:  12/9/11 10:55:00 AM
Date of Analysis:  12/19/11 10:54 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

20 Not Detected 99 Not Detected>C8-C10 Aromatic Hydrocarbons 
(ref. to 1,2,3-TMB)

20 Not Detected 110 Not Detected>C10-C12 Aromatic Hydrocarbons 
(ref. to 1,2,4,5-TMB)

Container Type: 1 Liter Summa Canister
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Client Sample ID: VP5
Lab ID#: 1112336B-03A

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o121912aFile Name:
Dil. Factor: 1.96

Date of Collection:  12/9/11 9:55:00 AM
Date of Analysis:  12/20/11 07:28 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

20 Not Detected 63 Not DetectedC5-C6 Aliphatic Hydrocarbons (ref. 
to Pentane + Hexane)

20 Not Detected 80 Not Detected>C6-C8 Aliphatic Hydrocarbons 
(ref. to Heptane)

20 Not Detected 110 Not Detected>C8-C10 Aliphatic Hydrocarbons 
(ref. to Decane)

20 Not Detected 140 Not Detected>C10-C12 Aliphatic Hydrocarbons 
(ref. to Dodecane)

Container Type: 1 Liter Summa Canister
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Client Sample ID: VP5
Lab ID#: 1112336B-03B

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o121912cFile Name:
Dil. Factor: 1.96

Date of Collection:  12/9/11 9:55:00 AM
Date of Analysis:  12/20/11 07:28 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

20 Not Detected 96 Not Detected>C8-C10 Aromatic Hydrocarbons 
(ref. to 1,2,3-TMB)

20 Not Detected 110 Not Detected>C10-C12 Aromatic Hydrocarbons 
(ref. to 1,2,4,5-TMB)

Container Type: 1 Liter Summa Canister
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Client Sample ID: VP4
Lab ID#: 1112336B-04A

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o121913aFile Name:
Dil. Factor: 2.06

Date of Collection:  12/9/11 10:41:00 AM
Date of Analysis:  12/20/11 08:29 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

21 Not Detected 67 Not DetectedC5-C6 Aliphatic Hydrocarbons (ref. 
to Pentane + Hexane)

21 Not Detected 84 Not Detected>C6-C8 Aliphatic Hydrocarbons 
(ref. to Heptane)

21 Not Detected 120 Not Detected>C8-C10 Aliphatic Hydrocarbons 
(ref. to Decane)

21 Not Detected 140 Not Detected>C10-C12 Aliphatic Hydrocarbons 
(ref. to Dodecane)

Container Type: 1 Liter Summa Canister
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Client Sample ID: VP4
Lab ID#: 1112336B-04B

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o121913cFile Name:
Dil. Factor: 2.06

Date of Collection:  12/9/11 10:41:00 AM
Date of Analysis:  12/20/11 08:29 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

21 Not Detected 100 Not Detected>C8-C10 Aromatic Hydrocarbons 
(ref. to 1,2,3-TMB)

21 Not Detected 110 Not Detected>C10-C12 Aromatic Hydrocarbons 
(ref. to 1,2,4,5-TMB)

Container Type: 1 Liter Summa Canister
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Client Sample ID: Lab Blank
Lab ID#: 1112336B-06A

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o121909aFile Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/19/11 09:40 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

10 Not Detected 32 Not DetectedC5-C6 Aliphatic Hydrocarbons (ref. 
to Pentane + Hexane)

10 Not Detected 41 Not Detected>C6-C8 Aliphatic Hydrocarbons 
(ref. to Heptane)

10 Not Detected 58 Not Detected>C8-C10 Aliphatic Hydrocarbons 
(ref. to Decane)

10 Not Detected 70 Not Detected>C10-C12 Aliphatic Hydrocarbons 
(ref. to Dodecane)

Container Type: NA - Not Applicable
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Client Sample ID: Lab Blank
Lab ID#: 1112336B-06B

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o121909cFile Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/19/11 09:40 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

10 Not Detected 49 Not Detected>C8-C10 Aromatic Hydrocarbons 
(ref. to 1,2,3-TMB)

10 Not Detected 55 Not Detected>C10-C12 Aromatic Hydrocarbons 
(ref. to 1,2,4,5-TMB)

Container Type: NA - Not Applicable
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Client Sample ID: CCV
Lab ID#: 1112336B-07A

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o121907aFile Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/19/11 08:19 PM

%RecoveryCompound

121C5-C6 Aliphatic Hydrocarbons (ref. 
to Pentane + Hexane)

111>C6-C8 Aliphatic Hydrocarbons 
(ref. to Heptane)

120>C8-C10 Aliphatic Hydrocarbons 
(ref. to Decane)

116>C10-C12 Aliphatic Hydrocarbons 
(ref. to Dodecane)

Container Type: NA - Not Applicable
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Client Sample ID: CCV
Lab ID#: 1112336B-07B

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o121907cFile Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  12/19/11 08:19 PM

%RecoveryCompound

112>C8-C10 Aromatic Hydrocarbons 
(ref. to 1,2,3-TMB)

118>C10-C12 Aromatic Hydrocarbons 
(ref. to 1,2,4,5-TMB)

Container Type: NA - Not Applicable
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ATTACHMENT 7  FIELD RECORDS. FIELD INSTRUMENT CALIBRATION RECORDS AND 
PHOTOGRAPHS (SECOND ROUND) 
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ŷ(/^
Total Value

(Specify Currency)

20
O

9 Required Signature y'
Use of this Air Waybill constitutes your agreement to the Conditions of Contract on the back of this Air
Waybill, and you represent that this shipment does not require a U.S. State Department License or contain
dangerous goods Certain international treaties, including the Warsaw Convention, may apply to this
shipment and limit our lability for damage, toss, or delay, as described in the Conditions of Contract
WUUiMO: These commodities, technutgoy, or software were exported from the United States in accordance
with Export Administration RdQutaboatTDiversion contrary to U.S. law prohibited.

Sender's t\~^^\i • — -^
Signature: ^- " t j ^^
TTus is not authorization to deliver this shipTtfffttfwithout a recipient signature.

5bfl
For Completion Instructions, see back ot titth page. PAP.™*™*™ Datum

S-l99t.2001F.dEx
PRINTED IN U.S. A. RBDA

E"? fi?b? 2723 MS32 a D^E

^M&} Ship and track packages at fedex.com ̂ ^^^^^ |̂
^ftw—^—^—^— —^—^^—^—^^—^^—

Tfieterms and conditions of service may vary from courrtf^to country. Consult our focal office for specific information. O

toi.Nego«atitelnt6n,atn)iialAirWiiyt),».(e)1994-2rjueFedEx ̂
Questions? Go to our Web site at fedex.com.

Or in the U.S., call I.SOO.GoFedEx 1.800.463.3339. Outside the U.S., call your local FedEx office.



Sample Transportation Notice
Relinquishing signature on this document indicates that sample is being shipped in compliance with 180 BLUE RAVINE ROAD, SUITE B
all applicable local, State, Federal, national, and international laws, regulations and ordinances of FOLSOM CA 95630-4719
any kind. Air Toxics Limited assumes no liability with respect to the collection, handling or shipping /Q1 „. '
of these samples. Relinquishing signature also indicates agreement to hold harmless, defend, \'

ICHAIN-OF-CUSTODY RECORD and in<temnify Air Toxics Limited against any claim, dejaancLp.r,action, of any kind, related
, / collection, handling, or shipping of samples^ D.O.T Hotline (800pji>7-4922

Project Manager

Page / of

Collected by: (Print and Sign).

Company.

Address J

Email /; • •

State Zip

Phone Z.5cv Fax

Project Info:

P.O.*

Project*

Project I

Turn Around
Time:

Normal

QRush

specify N2

zatlon.Qas;

He '

Lab 1.0. Field Sample I.D. (Location) Can #
Date

of Collection
Time

of Collection Analyses Requested
Canister Pressure/Vacuum
Initial Final Receipt Final

i '7

Vf H "<7?Z7
1 :.-.- '-/W

til

Relinquished byj_(sigrjature) Date/Time'

Relinquished by: (signature) Da%/Time

Relinquished by: (signature) Date/Time,.'/ .,
T-'ffl? *

Received by: (signature) Date/Time

Received by: (signature) Date/Time

Received by: (signature) Date/Time

Notes:

lab Shipper Name

Use
Onf̂

Condition Custody Seate Intact? Work Order #

Yes No None

Form 1293 rev. 11



Thermo Fisher
S C I E N T I F I C

The world leader
in serving science

RENTALS
Equipment Report - MINIRAE 2000 PID

This PID has been performance checked / calibrated* as follows:

Calibration

Zero - fresh air

Span - Isobutylene

Set Alarm limits to

Operations Check

Actual Value

0.0 ppm

mo ppm
High

Reading

oo ppm

\0& PPm

i GO PPm

Pass?

B^
0^

Low So ppm

E3^ Performance Check (pump, lamp, sensor & battery voltage check)

ET~ Battery Charged 0| Filters Check

ry^ \l Safety Tag attached (AS/NZS
u 3760)

ET~ Spare battery Voltage (5.5v minimum) *g -^ M

fag No:...Qc£Vt.4?8 1 Valid to- ^O/S >2-
S t̂ Bump test / Date: Vl \ i \ \2.
* Calibration gas traceability information is aupilaole upon request.

This PID has been performance checked / calibrated* as follows:

Date: _Checked by:

Signed:

Please check that the following items are received and that all items are cleaned and decontaminated before return. A
minimum $2Q-cteaning / service / repair charge may be applied to any unclean or damaged items. Items not returned
will be billed for at the full replacement cost.

Sent

-a—

a
Processor

s
Signature/

Initials

Returned
D
a
a
a
a
a
a
a
a

Item
MiniRae 2000 PID / Operational Check, plus Battery Voltage i
Lamp Voltage @ to-b V Compound Set to:
Protective yellow rubber boot
Inlet probe (attached to PID)
Spare water trap filter(s) Qty 2-
Charger 240V to 12V 500mA
Instruction Manual behind foam on the lid of case "
Quick Guide Sheet behind foam on the lid of case"
Spare Alkaline Battery Compartment with batteries
Inline Moisture trap Filter Guide Laminated
Carry Case
Check to confirm electrical safety (tag must be valid)

C/factor:

EE Quote Reference Condition on return

Customer Ref

Equipment ID
^^r^^j^sS.S^^^
PID ,2600 ACS

Equipment serial no.

"We do more than give you great equipment... We give you great solutions!"
Phone: (Free Call) 1300735295 | Environmental Assessment Technologies J Fax: (Free Call) 1800 675 123

Melbourne Branch
5 Caribbean Drive.
Scoresb/3179
Email: RentalsEnviroVIC@triermofisher.corn

Sydney Branch
Level 1.4TalaveraRoad,
NorthRyde2113
Email: RentelsEnviroNSW@thermofisher.com

Adelaide Branch
27 Beulah Road, Norwood,
South Australia 5067
Email: RentalsEnviroSA@thermofisher.com

Brisbane Branch
Unit 2/5 Ross St
Newstead 4006
Email: RentalsEnviroQLD@thermofisher.com

Perth Branch
121 Beringarra Ave
Malaga WA 6090
Email: RentalsEnviroWA@thermofisher.com
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Thermo Fisher
S C I I N T I F ( C

The world leader
in serving science

RENTALS
Equipment Report - GEOTECHNICAL INSTRUMENTS GA2000

This Gas Meter has been performance checked / calibrated* as follows:

Calibration

CH4

CH4

H2s

Cal Value

60% vol

-check only 2.5%CH4

25ppm

O2

CO

2 1.0% vol

100ppm

CO2

Operations Check

40% vol

Reading

£o %

O.e. %

25 ppm

at-o%

Cal Value

0.00% vol j

0 ppm

0.00% vol

\ o PPm o PPm

4-0 %

!

Reading Pass?

0 %

OPPm

Q%

O PPm

0-̂

H-~

0-̂

Q^

0—
B^

(vT" Electrical Safety Tag attached (AS/NZS 3760) | Tag No:....Q..<r:lSlfb6i |v

&r
alidto: .2O/S..12,- -

Cleaned/checked | Q-1 In line Filter Check j Q^ | Battery Status @ \Oo %

* Calibration gas traceability information is available upon request.

Date: Checked by:_

Signed:

Please check that the following items are received and that a!l items are cleaned and decontaminated before return. A
minimum $20 cleaning / service / repair charge may be applied to any unclean or damaged items. Items not returned will be
billed for at the full replacement cost.

Sent
B'
CK
o-

Returned Item

-0-

D

Sampling Probe with In-Line Filter
1m of Sampling Tube
Carry Strap
Battery Charger and AC/DC Power Supply
Operating Quick Guide behind foam on lid of case '
Manual behind foam on lid of case"
Spare Inline Filters Qty (A )
Carry case
Data Cable and Software CD or Diskette
Instrument Battery Status @ voe> %
Well cap Quick connect fitting

D
Processors Signature/

Initials

Check to confirm electrical safety (tag must be valid)

Quote Reference
Customer Ref
Equipment ID

Equipment serial no.
Return Date
Return Time

^Vtf-ite t-VCVC^SAV @

(SfcO-QOQAA-

/ /

Condition on return I

5 6KXj\Got^vev3vf^ /̂ oooo&a I

I

I

j

I

"We do more than give you great equipment... We give you great solutions!"
Phone: (Free Call) 1300 735 295 | Fax: (Free Call) 1800 675 123 I Email: RentalsAU@Thermofisher.com

Melbourne Branch
5 Caribbean Drive,
Scoresby3179

Sydney Branch
Level 1,4TalaveraRoad,
North Ryde 2113

Adelaide Branch
27 Beulah Road. Norwood,
South Australia 5067

Brisbane Branch
Unit 2/5 Ross St
Newstead 4006

Perth Branch
121 Becingarra Ave
Malaga WA 6090

Issue 6 Sep11 G0540
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ATTACHMENT 8  LABORATORY DOCUMENTS (SECOND ROUND) 



3/9/2012
 Kane Mitchell
Environmental Auditors - AUS
282 High St

Maitland NSW 2320

Project Name: 
Project #: Brompton/DOD

Dear  Kane Mitchell

The following report includes the data for the above referenced project for sample(s) 
received on 2/6/2012 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 are compliant with the 
project requirements or laboratory criteria with the exception of the deviations noted in 
the attached case narrative.

Thank you for choosing Air Toxics Ltd. for your air analysis needs.  Air Toxics Ltd. is 
committed to providing accurate data of the highest quality.  Please feel free to contact
the Project Manager: Karen Stempson at 916-985-1000 if you have any questions 
regarding the data in this report.

Regards,

Karen Stempson

Project Manager

Workorder #: 1202138AR1

Page  1 of 21



Kane Mitchell
Environmental Auditors - AUS
282 High St
Maitland, NSW  2320

WORK ORDER #: 1202138AR1

CLIENT: BILL TO: 

PHONE:

 Kane Mitchell
Environmental Auditors - AUS
282 High St
Maitland, NSW  2320

02 49157000

02 49346766
02/06/2012

DATE COMPLETED: 02/12/2012

P.O. #

PROJECT # Brompton/DOD

Work Order Summary

FAX:

DATE RECEIVED:

DATE REISSUED: 02/28/2012

CONTACT: Karen Stempson

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A VP3 Modified TO-15 12.0 "Hg 5 psi
02A(cancelled) VP4 Modified TO-15 5 psi
03A VP5 Modified TO-15 11.5 "Hg 5 psi
04A VP6 Modified TO-15 11.0 "Hg 5 psi
05A DUP Modified TO-15 11.0 "Hg 5 psi
07A Lab Blank Modified TO-15 NA NA
08A CCV Modified TO-15 NA NA
09A LCS Modified TO-15 NA NA
09AA LCSD Modified TO-15 NA NA

CERTIFIED BY:

Laboratory Director

DATE:

Name of Accrediting Agency: NELAP/Florida Department of Health, Scope of Application: Clean Air Act, 
Accreditation number: E87680, Effective date: 07/01/11 , Expiration date: 06/30/12.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                         02/28/12

Page  2 of 21

This report shall not be reproduced, except in full, without the written approval of Eurofins | Air Toxics, Inc.

Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certfication numbers:  AZ Licensure AZ0719, CA NELAP - 02110CA, LA NELAP - 02089,
NY NELAP - 11291, TX NELAP - T104704434-11-3, UT NELAP -CA009332011-1, WA NELAP - C935



LABORATORY NARRATIVE
EPA Method TO-15

Environmental Auditors - AUS
Workorder# 1202138AR1

Six  1  Liter  Summa  Canister  samples  were  received  on  February  06,  2012.  The  laboratory  performed
analysis  via  EPA  Method  TO-15  using  GC/MS  in  the  full  scan  mode.

This  workorder  was  independently  validated  prior  to  submittal  using  'USEPA  National  Functional 
Guidelines'  as  generally  applied  to  the  analysis  of  volatile  organic  compounds  in  air.   A  rules-based,  logic 
driven,  independent  validation  engine  was  employed  to  assess  completeness,  evaluate  pass/fail  of  relevant 
project  quality  control  requirements  and  verification  of  all  quantified  amounts.  

The Summa canister for sample VP4 was leaking upon arrival. The client was notified and the analysis was 
cancelled.

Receiving Notes

Dilution was performed on sample SGP02 due to the presence of high level target species. 

PER CLIENT REQUEST, THE WORKORDER WAS REISSUED ON 2/28/12 TO SEPARATE 
SAMPLE FROM TWO DISTINCT PROJECTS SUBMITTED ON THE SAME COC.  SAMPLE SGP02 
WAS REMOVED FROM THIS WORKORDER AND REPORTED IN THE WORKORDER 1203104A.

Analytical Notes

Eight qualifiers may have been used on the data analysis sheets and indicates as follows: 
      B - Compound present in laboratory blank greater than reporting limit (background subtraction not 
performed).
       J -  Estimated value.
       E - Exceeds instrument calibration range.
       S - Saturated peak.
       Q - Exceeds quality control limits.
       U - Compound analyzed for but not detected above the reporting limit.
       UJ- Non-detected compound associated with low bias in the CCV and/or LCS.
       N - The identification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates 
as follows: 
 a-File was requantified
 b-File was quantified by a second column and detector
 r1-File was requantified for the purpose of reissue

Definition of Data Qualifying Flags

Page  3 of 21



EPA METHOD TO-15 GC/MS FULL SCAN
Summary of Detected Compounds

Client Sample ID: VP3

Lab ID#: 1202138AR1-01A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

4.5 18 8.4 34Ethanol

4.5 15 10 36Acetone

1.1 1.5 4.6 6.04-Methyl-2-pentanone

1.1 7.4 4.2 28Toluene

1.1 1.4 4.8 6.1Ethyl Benzene

1.1 5.4 4.8 23m,p-Xylene

1.1 1.8 4.8 7.6o-Xylene

1.1 1.2 5.5 6.01,2,4-Trimethylbenzene

Client Sample ID: VP5

Lab ID#: 1202138AR1-03A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

4.3 25 8.2 46Ethanol

4.3 28 10 66Acetone

4.3 4.6 11 112-Propanol

1.1 1.1 3.8 3.8Hexane

1.1 2.8 4.4 114-Methyl-2-pentanone

1.1 7.5 4.1 28Toluene

1.1 1.9 4.7 8.2Ethyl Benzene

1.1 6.7 4.7 29m,p-Xylene

1.1 2.4 4.7 10o-Xylene

1.1 1.1 5.3 5.41,2,4-Trimethylbenzene

Client Sample ID: VP6

Lab ID#: 1202138AR1-04A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

4.2 20 8.0 37Ethanol

4.2 19 10 45Acetone

1.1 4.6 4.3 194-Methyl-2-pentanone

1.1 4.1 4.0 16Toluene

1.1 2.1 4.6 9.0Ethyl Benzene
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EPA METHOD TO-15 GC/MS FULL SCAN
Summary of Detected Compounds

Client Sample ID: VP6

Lab ID#: 1202138AR1-04A
1.1 7.7 4.6 34m,p-Xylene

1.1 3.2 4.6 14o-Xylene

1.1 1.2 5.2 5.81,2,4-Trimethylbenzene

Client Sample ID: DUP

Lab ID#: 1202138AR1-05A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

4.2 15 8.0 29Ethanol

4.2 15 10 35Acetone

1.1 4.6 4.3 194-Methyl-2-pentanone

1.1 4.1 4.0 15Toluene

1.1 2.0 4.6 8.7Ethyl Benzene

1.1 7.6 4.6 33m,p-Xylene

1.1 3.1 4.6 14o-Xylene

1.1 1.2 5.2 5.91,2,4-Trimethylbenzene

Page  5 of 21



Client Sample ID: VP3
Lab ID#: 1202138AR1-01A

EPA METHOD TO-15 GC/MS FULL SCAN

o020717File Name:
Dil. Factor: 2.23

Date of Collection:  1/30/12 11:58:00 AM
Date of Analysis:  2/7/12 06:06 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.1 Not Detected 5.5 Not DetectedFreon 12
1.1 Not Detected 7.8 Not DetectedFreon 114
4.5 Not Detected 9.2 Not DetectedChloromethane
1.1 Not Detected 2.8 Not DetectedVinyl Chloride
1.1 Not Detected 2.5 Not Detected1,3-Butadiene
1.1 Not Detected 4.3 Not DetectedBromomethane
4.5 Not Detected 12 Not DetectedChloroethane
1.1 Not Detected 6.3 Not DetectedFreon 11
4.5 18 8.4 34Ethanol
1.1 Not Detected 8.5 Not DetectedFreon 113
1.1 Not Detected 4.4 Not Detected1,1-Dichloroethene
4.5 15 10 36Acetone
4.5 Not Detected 11 Not Detected2-Propanol
4.5 Not Detected 14 Not DetectedCarbon Disulfide
4.5 Not Detected 14 Not Detected3-Chloropropene
1.1 Not Detected 3.9 Not DetectedMethylene Chloride
1.1 Not Detected 4.0 Not DetectedMethyl tert-butyl ether
1.1 Not Detected 4.4 Not Detectedtrans-1,2-Dichloroethene
1.1 Not Detected 3.9 Not DetectedHexane
1.1 Not Detected 4.5 Not Detected1,1-Dichloroethane
4.5 Not Detected 13 Not Detected2-Butanone (Methyl Ethyl Ketone)
1.1 Not Detected 4.4 Not Detectedcis-1,2-Dichloroethene
1.1 Not Detected 3.3 Not DetectedTetrahydrofuran
1.1 Not Detected 5.4 Not DetectedChloroform
1.1 Not Detected 6.1 Not Detected1,1,1-Trichloroethane
1.1 Not Detected 3.8 Not DetectedCyclohexane
1.1 Not Detected 7.0 Not DetectedCarbon Tetrachloride
1.1 Not Detected 5.2 Not Detected2,2,4-Trimethylpentane
1.1 Not Detected 3.6 Not DetectedBenzene
1.1 Not Detected 4.5 Not Detected1,2-Dichloroethane
1.1 Not Detected 4.6 Not DetectedHeptane
1.1 Not Detected 6.0 Not DetectedTrichloroethene
1.1 Not Detected 5.2 Not Detected1,2-Dichloropropane
4.5 Not Detected 16 Not Detected1,4-Dioxane
1.1 Not Detected 7.5 Not DetectedBromodichloromethane
1.1 Not Detected 5.1 Not Detectedcis-1,3-Dichloropropene
1.1 1.5 4.6 6.04-Methyl-2-pentanone
1.1 7.4 4.2 28Toluene
1.1 Not Detected 5.1 Not Detectedtrans-1,3-Dichloropropene
1.1 Not Detected 6.1 Not Detected1,1,2-Trichloroethane
1.1 Not Detected 7.6 Not DetectedTetrachloroethene
4.5 Not Detected 18 Not Detected2-Hexanone
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Client Sample ID: VP3
Lab ID#: 1202138AR1-01A

EPA METHOD TO-15 GC/MS FULL SCAN

o020717File Name:
Dil. Factor: 2.23

Date of Collection:  1/30/12 11:58:00 AM
Date of Analysis:  2/7/12 06:06 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.1 Not Detected 9.5 Not DetectedDibromochloromethane
1.1 Not Detected 8.6 Not Detected1,2-Dibromoethane (EDB)
1.1 Not Detected 5.1 Not DetectedChlorobenzene
1.1 1.4 4.8 6.1Ethyl Benzene
1.1 5.4 4.8 23m,p-Xylene
1.1 1.8 4.8 7.6o-Xylene
1.1 Not Detected 4.7 Not DetectedStyrene
1.1 Not Detected 12 Not DetectedBromoform
1.1 Not Detected 5.5 Not DetectedCumene
1.1 Not Detected 7.6 Not Detected1,1,2,2-Tetrachloroethane
1.1 Not Detected 5.5 Not DetectedPropylbenzene
1.1 Not Detected 5.5 Not Detected4-Ethyltoluene
1.1 Not Detected 5.5 Not Detected1,3,5-Trimethylbenzene
1.1 1.2 5.5 6.01,2,4-Trimethylbenzene
1.1 Not Detected 6.7 Not Detected1,3-Dichlorobenzene
1.1 Not Detected 6.7 Not Detected1,4-Dichlorobenzene
1.1 Not Detected 5.8 Not Detectedalpha-Chlorotoluene
1.1 Not Detected 6.7 Not Detected1,2-Dichlorobenzene
4.5 Not Detected 33 Not Detected1,2,4-Trichlorobenzene
4.5 Not Detected 48 Not DetectedHexachlorobutadiene
4.5 Not Detected 23 Not DetectedNaphthalene

Container Type: 1 Liter Summa Canister

Limits%RecoverySurrogates
Method

104 70-130Toluene-d8
112 70-1301,2-Dichloroethane-d4
100 70-1304-Bromofluorobenzene
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Client Sample ID: VP5
Lab ID#: 1202138AR1-03A

EPA METHOD TO-15 GC/MS FULL SCAN

o020718File Name:
Dil. Factor: 2.17

Date of Collection:  1/30/12 12:17:00 PM
Date of Analysis:  2/7/12 06:34 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.1 Not Detected 5.4 Not DetectedFreon 12
1.1 Not Detected 7.6 Not DetectedFreon 114
4.3 Not Detected 9.0 Not DetectedChloromethane
1.1 Not Detected 2.8 Not DetectedVinyl Chloride
1.1 Not Detected 2.4 Not Detected1,3-Butadiene
1.1 Not Detected 4.2 Not DetectedBromomethane
4.3 Not Detected 11 Not DetectedChloroethane
1.1 Not Detected 6.1 Not DetectedFreon 11
4.3 25 8.2 46Ethanol
1.1 Not Detected 8.3 Not DetectedFreon 113
1.1 Not Detected 4.3 Not Detected1,1-Dichloroethene
4.3 28 10 66Acetone
4.3 4.6 11 112-Propanol
4.3 Not Detected 14 Not DetectedCarbon Disulfide
4.3 Not Detected 14 Not Detected3-Chloropropene
1.1 Not Detected 3.8 Not DetectedMethylene Chloride
1.1 Not Detected 3.9 Not DetectedMethyl tert-butyl ether
1.1 Not Detected 4.3 Not Detectedtrans-1,2-Dichloroethene
1.1 1.1 3.8 3.8Hexane
1.1 Not Detected 4.4 Not Detected1,1-Dichloroethane
4.3 Not Detected 13 Not Detected2-Butanone (Methyl Ethyl Ketone)
1.1 Not Detected 4.3 Not Detectedcis-1,2-Dichloroethene
1.1 Not Detected 3.2 Not DetectedTetrahydrofuran
1.1 Not Detected 5.3 Not DetectedChloroform
1.1 Not Detected 5.9 Not Detected1,1,1-Trichloroethane
1.1 Not Detected 3.7 Not DetectedCyclohexane
1.1 Not Detected 6.8 Not DetectedCarbon Tetrachloride
1.1 Not Detected 5.1 Not Detected2,2,4-Trimethylpentane
1.1 Not Detected 3.5 Not DetectedBenzene
1.1 Not Detected 4.4 Not Detected1,2-Dichloroethane
1.1 Not Detected 4.4 Not DetectedHeptane
1.1 Not Detected 5.8 Not DetectedTrichloroethene
1.1 Not Detected 5.0 Not Detected1,2-Dichloropropane
4.3 Not Detected 16 Not Detected1,4-Dioxane
1.1 Not Detected 7.3 Not DetectedBromodichloromethane
1.1 Not Detected 4.9 Not Detectedcis-1,3-Dichloropropene
1.1 2.8 4.4 114-Methyl-2-pentanone
1.1 7.5 4.1 28Toluene
1.1 Not Detected 4.9 Not Detectedtrans-1,3-Dichloropropene
1.1 Not Detected 5.9 Not Detected1,1,2-Trichloroethane
1.1 Not Detected 7.4 Not DetectedTetrachloroethene
4.3 Not Detected 18 Not Detected2-Hexanone
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Client Sample ID: VP5
Lab ID#: 1202138AR1-03A

EPA METHOD TO-15 GC/MS FULL SCAN

o020718File Name:
Dil. Factor: 2.17

Date of Collection:  1/30/12 12:17:00 PM
Date of Analysis:  2/7/12 06:34 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.1 Not Detected 9.2 Not DetectedDibromochloromethane
1.1 Not Detected 8.3 Not Detected1,2-Dibromoethane (EDB)
1.1 Not Detected 5.0 Not DetectedChlorobenzene
1.1 1.9 4.7 8.2Ethyl Benzene
1.1 6.7 4.7 29m,p-Xylene
1.1 2.4 4.7 10o-Xylene
1.1 Not Detected 4.6 Not DetectedStyrene
1.1 Not Detected 11 Not DetectedBromoform
1.1 Not Detected 5.3 Not DetectedCumene
1.1 Not Detected 7.4 Not Detected1,1,2,2-Tetrachloroethane
1.1 Not Detected 5.3 Not DetectedPropylbenzene
1.1 Not Detected 5.3 Not Detected4-Ethyltoluene
1.1 Not Detected 5.3 Not Detected1,3,5-Trimethylbenzene
1.1 1.1 5.3 5.41,2,4-Trimethylbenzene
1.1 Not Detected 6.5 Not Detected1,3-Dichlorobenzene
1.1 Not Detected 6.5 Not Detected1,4-Dichlorobenzene
1.1 Not Detected 5.6 Not Detectedalpha-Chlorotoluene
1.1 Not Detected 6.5 Not Detected1,2-Dichlorobenzene
4.3 Not Detected 32 Not Detected1,2,4-Trichlorobenzene
4.3 Not Detected 46 Not DetectedHexachlorobutadiene
4.3 Not Detected 23 Not DetectedNaphthalene

Container Type: 1 Liter Summa Canister

Limits%RecoverySurrogates
Method

102 70-130Toluene-d8
119 70-1301,2-Dichloroethane-d4
101 70-1304-Bromofluorobenzene
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Client Sample ID: VP6
Lab ID#: 1202138AR1-04A

EPA METHOD TO-15 GC/MS FULL SCAN

o020719File Name:
Dil. Factor: 2.12

Date of Collection:  1/30/12 12:40:00 PM
Date of Analysis:  2/7/12 06:59 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.1 Not Detected 5.2 Not DetectedFreon 12
1.1 Not Detected 7.4 Not DetectedFreon 114
4.2 Not Detected 8.8 Not DetectedChloromethane
1.1 Not Detected 2.7 Not DetectedVinyl Chloride
1.1 Not Detected 2.3 Not Detected1,3-Butadiene
1.1 Not Detected 4.1 Not DetectedBromomethane
4.2 Not Detected 11 Not DetectedChloroethane
1.1 Not Detected 6.0 Not DetectedFreon 11
4.2 20 8.0 37Ethanol
1.1 Not Detected 8.1 Not DetectedFreon 113
1.1 Not Detected 4.2 Not Detected1,1-Dichloroethene
4.2 19 10 45Acetone
4.2 Not Detected 10 Not Detected2-Propanol
4.2 Not Detected 13 Not DetectedCarbon Disulfide
4.2 Not Detected 13 Not Detected3-Chloropropene
1.1 Not Detected 3.7 Not DetectedMethylene Chloride
1.1 Not Detected 3.8 Not DetectedMethyl tert-butyl ether
1.1 Not Detected 4.2 Not Detectedtrans-1,2-Dichloroethene
1.1 Not Detected 3.7 Not DetectedHexane
1.1 Not Detected 4.3 Not Detected1,1-Dichloroethane
4.2 Not Detected 12 Not Detected2-Butanone (Methyl Ethyl Ketone)
1.1 Not Detected 4.2 Not Detectedcis-1,2-Dichloroethene
1.1 Not Detected 3.1 Not DetectedTetrahydrofuran
1.1 Not Detected 5.2 Not DetectedChloroform
1.1 Not Detected 5.8 Not Detected1,1,1-Trichloroethane
1.1 Not Detected 3.6 Not DetectedCyclohexane
1.1 Not Detected 6.7 Not DetectedCarbon Tetrachloride
1.1 Not Detected 5.0 Not Detected2,2,4-Trimethylpentane
1.1 Not Detected 3.4 Not DetectedBenzene
1.1 Not Detected 4.3 Not Detected1,2-Dichloroethane
1.1 Not Detected 4.3 Not DetectedHeptane
1.1 Not Detected 5.7 Not DetectedTrichloroethene
1.1 Not Detected 4.9 Not Detected1,2-Dichloropropane
4.2 Not Detected 15 Not Detected1,4-Dioxane
1.1 Not Detected 7.1 Not DetectedBromodichloromethane
1.1 Not Detected 4.8 Not Detectedcis-1,3-Dichloropropene
1.1 4.6 4.3 194-Methyl-2-pentanone
1.1 4.1 4.0 16Toluene
1.1 Not Detected 4.8 Not Detectedtrans-1,3-Dichloropropene
1.1 Not Detected 5.8 Not Detected1,1,2-Trichloroethane
1.1 Not Detected 7.2 Not DetectedTetrachloroethene
4.2 Not Detected 17 Not Detected2-Hexanone
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Client Sample ID: VP6
Lab ID#: 1202138AR1-04A

EPA METHOD TO-15 GC/MS FULL SCAN

o020719File Name:
Dil. Factor: 2.12

Date of Collection:  1/30/12 12:40:00 PM
Date of Analysis:  2/7/12 06:59 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.1 Not Detected 9.0 Not DetectedDibromochloromethane
1.1 Not Detected 8.1 Not Detected1,2-Dibromoethane (EDB)
1.1 Not Detected 4.9 Not DetectedChlorobenzene
1.1 2.1 4.6 9.0Ethyl Benzene
1.1 7.7 4.6 34m,p-Xylene
1.1 3.2 4.6 14o-Xylene
1.1 Not Detected 4.5 Not DetectedStyrene
1.1 Not Detected 11 Not DetectedBromoform
1.1 Not Detected 5.2 Not DetectedCumene
1.1 Not Detected 7.3 Not Detected1,1,2,2-Tetrachloroethane
1.1 Not Detected 5.2 Not DetectedPropylbenzene
1.1 Not Detected 5.2 Not Detected4-Ethyltoluene
1.1 Not Detected 5.2 Not Detected1,3,5-Trimethylbenzene
1.1 1.2 5.2 5.81,2,4-Trimethylbenzene
1.1 Not Detected 6.4 Not Detected1,3-Dichlorobenzene
1.1 Not Detected 6.4 Not Detected1,4-Dichlorobenzene
1.1 Not Detected 5.5 Not Detectedalpha-Chlorotoluene
1.1 Not Detected 6.4 Not Detected1,2-Dichlorobenzene
4.2 Not Detected 31 Not Detected1,2,4-Trichlorobenzene
4.2 Not Detected 45 Not DetectedHexachlorobutadiene
4.2 Not Detected 22 Not DetectedNaphthalene

Container Type: 1 Liter Summa Canister

Limits%RecoverySurrogates
Method

103 70-130Toluene-d8
116 70-1301,2-Dichloroethane-d4
101 70-1304-Bromofluorobenzene
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Client Sample ID: DUP
Lab ID#: 1202138AR1-05A

EPA METHOD TO-15 GC/MS FULL SCAN

o020720File Name:
Dil. Factor: 2.12

Date of Collection:  1/30/12 12:40:00 PM
Date of Analysis:  2/7/12 08:10 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.1 Not Detected 5.2 Not DetectedFreon 12
1.1 Not Detected 7.4 Not DetectedFreon 114
4.2 Not Detected 8.8 Not DetectedChloromethane
1.1 Not Detected 2.7 Not DetectedVinyl Chloride
1.1 Not Detected 2.3 Not Detected1,3-Butadiene
1.1 Not Detected 4.1 Not DetectedBromomethane
4.2 Not Detected 11 Not DetectedChloroethane
1.1 Not Detected 6.0 Not DetectedFreon 11
4.2 15 8.0 29Ethanol
1.1 Not Detected 8.1 Not DetectedFreon 113
1.1 Not Detected 4.2 Not Detected1,1-Dichloroethene
4.2 15 10 35Acetone
4.2 Not Detected 10 Not Detected2-Propanol
4.2 Not Detected 13 Not DetectedCarbon Disulfide
4.2 Not Detected 13 Not Detected3-Chloropropene
1.1 Not Detected 3.7 Not DetectedMethylene Chloride
1.1 Not Detected 3.8 Not DetectedMethyl tert-butyl ether
1.1 Not Detected 4.2 Not Detectedtrans-1,2-Dichloroethene
1.1 Not Detected 3.7 Not DetectedHexane
1.1 Not Detected 4.3 Not Detected1,1-Dichloroethane
4.2 Not Detected 12 Not Detected2-Butanone (Methyl Ethyl Ketone)
1.1 Not Detected 4.2 Not Detectedcis-1,2-Dichloroethene
1.1 Not Detected 3.1 Not DetectedTetrahydrofuran
1.1 Not Detected 5.2 Not DetectedChloroform
1.1 Not Detected 5.8 Not Detected1,1,1-Trichloroethane
1.1 Not Detected 3.6 Not DetectedCyclohexane
1.1 Not Detected 6.7 Not DetectedCarbon Tetrachloride
1.1 Not Detected 5.0 Not Detected2,2,4-Trimethylpentane
1.1 Not Detected 3.4 Not DetectedBenzene
1.1 Not Detected 4.3 Not Detected1,2-Dichloroethane
1.1 Not Detected 4.3 Not DetectedHeptane
1.1 Not Detected 5.7 Not DetectedTrichloroethene
1.1 Not Detected 4.9 Not Detected1,2-Dichloropropane
4.2 Not Detected 15 Not Detected1,4-Dioxane
1.1 Not Detected 7.1 Not DetectedBromodichloromethane
1.1 Not Detected 4.8 Not Detectedcis-1,3-Dichloropropene
1.1 4.6 4.3 194-Methyl-2-pentanone
1.1 4.1 4.0 15Toluene
1.1 Not Detected 4.8 Not Detectedtrans-1,3-Dichloropropene
1.1 Not Detected 5.8 Not Detected1,1,2-Trichloroethane
1.1 Not Detected 7.2 Not DetectedTetrachloroethene
4.2 Not Detected 17 Not Detected2-Hexanone
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Client Sample ID: DUP
Lab ID#: 1202138AR1-05A

EPA METHOD TO-15 GC/MS FULL SCAN

o020720File Name:
Dil. Factor: 2.12

Date of Collection:  1/30/12 12:40:00 PM
Date of Analysis:  2/7/12 08:10 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

1.1 Not Detected 9.0 Not DetectedDibromochloromethane
1.1 Not Detected 8.1 Not Detected1,2-Dibromoethane (EDB)
1.1 Not Detected 4.9 Not DetectedChlorobenzene
1.1 2.0 4.6 8.7Ethyl Benzene
1.1 7.6 4.6 33m,p-Xylene
1.1 3.1 4.6 14o-Xylene
1.1 Not Detected 4.5 Not DetectedStyrene
1.1 Not Detected 11 Not DetectedBromoform
1.1 Not Detected 5.2 Not DetectedCumene
1.1 Not Detected 7.3 Not Detected1,1,2,2-Tetrachloroethane
1.1 Not Detected 5.2 Not DetectedPropylbenzene
1.1 Not Detected 5.2 Not Detected4-Ethyltoluene
1.1 Not Detected 5.2 Not Detected1,3,5-Trimethylbenzene
1.1 1.2 5.2 5.91,2,4-Trimethylbenzene
1.1 Not Detected 6.4 Not Detected1,3-Dichlorobenzene
1.1 Not Detected 6.4 Not Detected1,4-Dichlorobenzene
1.1 Not Detected 5.5 Not Detectedalpha-Chlorotoluene
1.1 Not Detected 6.4 Not Detected1,2-Dichlorobenzene
4.2 Not Detected 31 Not Detected1,2,4-Trichlorobenzene
4.2 Not Detected 45 Not DetectedHexachlorobutadiene
4.2 Not Detected 22 Not DetectedNaphthalene

Container Type: 1 Liter Summa Canister

Limits%RecoverySurrogates
Method

102 70-130Toluene-d8
117 70-1301,2-Dichloroethane-d4
100 70-1304-Bromofluorobenzene
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Client Sample ID: Lab Blank
Lab ID#: 1202138AR1-07A

EPA METHOD TO-15 GC/MS FULL SCAN

o020707File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  2/7/12 10:47 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

0.50 Not Detected 2.5 Not DetectedFreon 12
0.50 Not Detected 3.5 Not DetectedFreon 114
2.0 Not Detected 4.1 Not DetectedChloromethane

0.50 Not Detected 1.3 Not DetectedVinyl Chloride
0.50 Not Detected 1.1 Not Detected1,3-Butadiene
0.50 Not Detected 1.9 Not DetectedBromomethane
2.0 Not Detected 5.3 Not DetectedChloroethane

0.50 Not Detected 2.8 Not DetectedFreon 11
2.0 Not Detected 3.8 Not DetectedEthanol

0.50 Not Detected 3.8 Not DetectedFreon 113
0.50 Not Detected 2.0 Not Detected1,1-Dichloroethene
2.0 Not Detected 4.8 Not DetectedAcetone
2.0 Not Detected 4.9 Not Detected2-Propanol
2.0 Not Detected 6.2 Not DetectedCarbon Disulfide
2.0 Not Detected 6.3 Not Detected3-Chloropropene

0.50 Not Detected 1.7 Not DetectedMethylene Chloride
0.50 Not Detected 1.8 Not DetectedMethyl tert-butyl ether
0.50 Not Detected 2.0 Not Detectedtrans-1,2-Dichloroethene
0.50 Not Detected 1.8 Not DetectedHexane
0.50 Not Detected 2.0 Not Detected1,1-Dichloroethane
2.0 Not Detected 5.9 Not Detected2-Butanone (Methyl Ethyl Ketone)

0.50 Not Detected 2.0 Not Detectedcis-1,2-Dichloroethene
0.50 Not Detected 1.5 Not DetectedTetrahydrofuran
0.50 Not Detected 2.4 Not DetectedChloroform
0.50 Not Detected 2.7 Not Detected1,1,1-Trichloroethane
0.50 Not Detected 1.7 Not DetectedCyclohexane
0.50 Not Detected 3.1 Not DetectedCarbon Tetrachloride
0.50 Not Detected 2.3 Not Detected2,2,4-Trimethylpentane
0.50 Not Detected 1.6 Not DetectedBenzene
0.50 Not Detected 2.0 Not Detected1,2-Dichloroethane
0.50 Not Detected 2.0 Not DetectedHeptane
0.50 Not Detected 2.7 Not DetectedTrichloroethene
0.50 Not Detected 2.3 Not Detected1,2-Dichloropropane
2.0 Not Detected 7.2 Not Detected1,4-Dioxane

0.50 Not Detected 3.4 Not DetectedBromodichloromethane
0.50 Not Detected 2.3 Not Detectedcis-1,3-Dichloropropene
0.50 Not Detected 2.0 Not Detected4-Methyl-2-pentanone
0.50 Not Detected 1.9 Not DetectedToluene
0.50 Not Detected 2.3 Not Detectedtrans-1,3-Dichloropropene
0.50 Not Detected 2.7 Not Detected1,1,2-Trichloroethane
0.50 Not Detected 3.4 Not DetectedTetrachloroethene
2.0 Not Detected 8.2 Not Detected2-Hexanone
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Client Sample ID: Lab Blank
Lab ID#: 1202138AR1-07A

EPA METHOD TO-15 GC/MS FULL SCAN

o020707File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  2/7/12 10:47 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

0.50 Not Detected 4.2 Not DetectedDibromochloromethane
0.50 Not Detected 3.8 Not Detected1,2-Dibromoethane (EDB)
0.50 Not Detected 2.3 Not DetectedChlorobenzene
0.50 Not Detected 2.2 Not DetectedEthyl Benzene
0.50 Not Detected 2.2 Not Detectedm,p-Xylene
0.50 Not Detected 2.2 Not Detectedo-Xylene
0.50 Not Detected 2.1 Not DetectedStyrene
0.50 Not Detected 5.2 Not DetectedBromoform
0.50 Not Detected 2.4 Not DetectedCumene
0.50 Not Detected 3.4 Not Detected1,1,2,2-Tetrachloroethane
0.50 Not Detected 2.4 Not DetectedPropylbenzene
0.50 Not Detected 2.4 Not Detected4-Ethyltoluene
0.50 Not Detected 2.4 Not Detected1,3,5-Trimethylbenzene
0.50 Not Detected 2.4 Not Detected1,2,4-Trimethylbenzene
0.50 Not Detected 3.0 Not Detected1,3-Dichlorobenzene
0.50 Not Detected 3.0 Not Detected1,4-Dichlorobenzene
0.50 Not Detected 2.6 Not Detectedalpha-Chlorotoluene
0.50 Not Detected 3.0 Not Detected1,2-Dichlorobenzene
2.0 Not Detected 15 Not Detected1,2,4-Trichlorobenzene
2.0 Not Detected 21 Not DetectedHexachlorobutadiene
2.0 Not Detected 10 Not DetectedNaphthalene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

103 70-130Toluene-d8
116 70-1301,2-Dichloroethane-d4
98 70-1304-Bromofluorobenzene
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Client Sample ID: CCV
Lab ID#: 1202138AR1-08A

EPA METHOD TO-15 GC/MS FULL SCAN

o020702File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  2/7/12 07:51 AM

%RecoveryCompound

106Freon 12
100Freon 114
106Chloromethane
97Vinyl Chloride
1081,3-Butadiene
100Bromomethane
98Chloroethane
101Freon 11
102Ethanol
94Freon 113
901,1-Dichloroethene
90Acetone
992-Propanol
90Carbon Disulfide
943-Chloropropene
104Methylene Chloride
93Methyl tert-butyl ether
92trans-1,2-Dichloroethene
95Hexane
961,1-Dichloroethane
872-Butanone (Methyl Ethyl Ketone)
84cis-1,2-Dichloroethene
99Tetrahydrofuran
94Chloroform
991,1,1-Trichloroethane
89Cyclohexane
104Carbon Tetrachloride
902,2,4-Trimethylpentane
92Benzene
1021,2-Dichloroethane
92Heptane
95Trichloroethene
961,2-Dichloropropane
921,4-Dioxane
100Bromodichloromethane
96cis-1,3-Dichloropropene
984-Methyl-2-pentanone
92Toluene
94trans-1,3-Dichloropropene
901,1,2-Trichloroethane
84Tetrachloroethene
942-Hexanone
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Client Sample ID: CCV
Lab ID#: 1202138AR1-08A

EPA METHOD TO-15 GC/MS FULL SCAN

o020702File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  2/7/12 07:51 AM

%RecoveryCompound

92Dibromochloromethane
911,2-Dibromoethane (EDB)
83Chlorobenzene
87Ethyl Benzene
90m,p-Xylene
89o-Xylene
90Styrene
89Bromoform
90Cumene
881,1,2,2-Tetrachloroethane
91Propylbenzene
864-Ethyltoluene
871,3,5-Trimethylbenzene
871,2,4-Trimethylbenzene
861,3-Dichlorobenzene
861,4-Dichlorobenzene
90alpha-Chlorotoluene
851,2-Dichlorobenzene
811,2,4-Trichlorobenzene
84Hexachlorobutadiene
77Naphthalene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

104 70-130Toluene-d8
106 70-1301,2-Dichloroethane-d4
103 70-1304-Bromofluorobenzene
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Client Sample ID: LCS
Lab ID#: 1202138AR1-09A

EPA METHOD TO-15 GC/MS FULL SCAN

o020703File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  2/7/12 08:25 AM

%RecoveryCompound

119Freon 12
110Freon 114
117Chloromethane
114Vinyl Chloride
1181,3-Butadiene
109Bromomethane
110Chloroethane
112Freon 11
105Ethanol
105Freon 113
1081,1-Dichloroethene
104Acetone
1112-Propanol
123Carbon Disulfide
1133-Chloropropene
112Methylene Chloride
104Methyl tert-butyl ether
113trans-1,2-Dichloroethene
103Hexane
1061,1-Dichloroethane
962-Butanone (Methyl Ethyl Ketone)
92cis-1,2-Dichloroethene
103Tetrahydrofuran
106Chloroform
1121,1,1-Trichloroethane
99Cyclohexane
120Carbon Tetrachloride
972,2,4-Trimethylpentane
102Benzene
1101,2-Dichloroethane
96Heptane
103Trichloroethene
1051,2-Dichloropropane
1001,4-Dioxane
108Bromodichloromethane
105cis-1,3-Dichloropropene
1034-Methyl-2-pentanone
98Toluene
100trans-1,3-Dichloropropene
981,1,2-Trichloroethane
90Tetrachloroethene
1002-Hexanone
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Client Sample ID: LCS
Lab ID#: 1202138AR1-09A

EPA METHOD TO-15 GC/MS FULL SCAN

o020703File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  2/7/12 08:25 AM

%RecoveryCompound

99Dibromochloromethane
991,2-Dibromoethane (EDB)
91Chlorobenzene
95Ethyl Benzene
96m,p-Xylene
96o-Xylene
100Styrene
94Bromoform
99Cumene
981,1,2,2-Tetrachloroethane
99Propylbenzene
914-Ethyltoluene
951,3,5-Trimethylbenzene
941,2,4-Trimethylbenzene
931,3-Dichlorobenzene
941,4-Dichlorobenzene
99alpha-Chlorotoluene
941,2-Dichlorobenzene
951,2,4-Trichlorobenzene
95Hexachlorobutadiene
97Naphthalene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

104 70-130Toluene-d8
111 70-1301,2-Dichloroethane-d4
100 70-1304-Bromofluorobenzene
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Client Sample ID: LCSD
Lab ID#: 1202138AR1-09AA

EPA METHOD TO-15 GC/MS FULL SCAN

o020704File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  2/7/12 08:59 AM

%RecoveryCompound

117Freon 12
110Freon 114
115Chloromethane
113Vinyl Chloride
1141,3-Butadiene
109Bromomethane
104Chloroethane
110Freon 11
102Ethanol
105Freon 113
1081,1-Dichloroethene
97Acetone
1092-Propanol
123Carbon Disulfide
1223-Chloropropene
110Methylene Chloride
105Methyl tert-butyl ether
113trans-1,2-Dichloroethene
103Hexane
1061,1-Dichloroethane
982-Butanone (Methyl Ethyl Ketone)
94cis-1,2-Dichloroethene
104Tetrahydrofuran
106Chloroform
1111,1,1-Trichloroethane
97Cyclohexane
124Carbon Tetrachloride
972,2,4-Trimethylpentane
99Benzene
1081,2-Dichloroethane
93Heptane
102Trichloroethene
1021,2-Dichloropropane
971,4-Dioxane
104Bromodichloromethane
102cis-1,3-Dichloropropene
1024-Methyl-2-pentanone
97Toluene
101trans-1,3-Dichloropropene
951,1,2-Trichloroethane
89Tetrachloroethene
1012-Hexanone
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Client Sample ID: LCSD
Lab ID#: 1202138AR1-09AA

EPA METHOD TO-15 GC/MS FULL SCAN

o020704File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  2/7/12 08:59 AM

%RecoveryCompound

97Dibromochloromethane
1001,2-Dibromoethane (EDB)
90Chlorobenzene
95Ethyl Benzene
97m,p-Xylene
96o-Xylene
99Styrene
93Bromoform
98Cumene
971,1,2,2-Tetrachloroethane
99Propylbenzene
894-Ethyltoluene
941,3,5-Trimethylbenzene
931,2,4-Trimethylbenzene
941,3-Dichlorobenzene
921,4-Dichlorobenzene
99alpha-Chlorotoluene
941,2-Dichlorobenzene
1001,2,4-Trichlorobenzene
99Hexachlorobutadiene
105Naphthalene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates
Method

103 70-130Toluene-d8
110 70-1301,2-Dichloroethane-d4
100 70-1304-Bromofluorobenzene
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3/9/2012
 Kane Mitchell
Environmental Auditors - AUS
282 High St

Maitland NSW 2320

Project Name: 
Project #: Brompton/DOD

Dear  Kane Mitchell

The following report includes the data for the above referenced project for sample(s) 
received on 2/6/2012 at Air Toxics Ltd.

The data and associated QC analyzed by Modified TO-15 APH/2 lists are compliant 
with the project requirements or laboratory criteria with the exception of the deviations 
noted in the attached case narrative.

Thank you for choosing Air Toxics Ltd. for your air analysis needs.  Air Toxics Ltd. is 
committed to providing accurate data of the highest quality.  Please feel free to contact
the Project Manager: Karen Stempson at 916-985-1000 if you have any questions 
regarding the data in this report.

Regards,

Karen Stempson

Project Manager

Workorder #: 1202138BR1
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Kane Mitchell
Environmental Auditors - AUS
282 High St
Maitland, NSW  2320

WORK ORDER #: 1202138BR1

CLIENT: BILL TO: 

PHONE:

 Kane Mitchell
Environmental Auditors - AUS
282 High St
Maitland, NSW  2320

02 49157000

02 49346766
02/06/2012

DATE COMPLETED: 02/21/2012

P.O. #

PROJECT # Brompton/DOD

Work Order Summary

FAX:

DATE RECEIVED:

DATE REISSUED: 02/28/2012

CONTACT: Karen Stempson

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A VP3 Modified TO-15 APH/2 lists 12.0 "Hg 5 psi
01B VP3 Modified TO-15 APH/2 lists 12.0 "Hg 5 psi
02A(cancelled) VP4 Modified TO-15 APH/2 lists 5 psi
02B(cancelled) VP4 Modified TO-15 APH/2 lists 5 psi
03A VP5 Modified TO-15 APH/2 lists 11.5 "Hg 5 psi
03B VP5 Modified TO-15 APH/2 lists 11.5 "Hg 5 psi
04A VP6 Modified TO-15 APH/2 lists 11.0 "Hg 5 psi
04B VP6 Modified TO-15 APH/2 lists 11.0 "Hg 5 psi
05A DUP Modified TO-15 APH/2 lists 11.0 "Hg 5 psi
05B DUP Modified TO-15 APH/2 lists 11.0 "Hg 5 psi
07A Lab Blank Modified TO-15 APH/2 lists NA NA
07B Lab Blank Modified TO-15 APH/2 lists NA NA
08A CCV Modified TO-15 APH/2 lists NA NA
08B CCV Modified TO-15 APH/2 lists NA NA

CERTIFIED BY:

Laboratory Director

DATE:

Name of Accrediting Agency: NELAP/Florida Department of Health, Scope of Application: Clean Air Act, 
Accreditation number: E87680, Effective date: 07/01/11 , Expiration date: 06/30/12.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                         02/28/12
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LABORATORY NARRATIVE
Modified TO-15 & VPH Fractions

Environmental Auditors - AUS
Workorder# 1202138BR1

  Six  1  Liter  Summa  Canister  samples  were  received  on  February  06,  2012.  The  laboratory  performed 
analysis  via  EPA  Method  TO-15  and  Air  Toxics  VPH  (Volatile  Petroleum  Hydrocarbon)  methods  for  the 
Determination  of  VPH  Fractions  using  GC/MS  in  the  full  scan  mode.   The  method  involves  concentrating
up  to  0.5  liters  of  air.  The  concentrated  aliquot  is  then  flash  vaporized  and  swept  through  a  water 
management  system  to  remove  water  vapor.  Following  dehumidification,  the  sample  passes  directly  into 
the  GC/MS  for  analysis.  This  method  is  designed  to  measure  gaseous  phase  aliphatic  and  aromatic 
compounds  in  ambient  air  and  soil  gas  collected  in  stainless  steel  Summa  canisters.   Air  Toxics  VPH 
method  is  a  hybrid  of  EPA  TO-15,  MADEP  APH  and  WSDE  VPH  methods.   Chromatographic  peaks 
were  identified  via  mass  spectrum  as  either  aliphatic  or  aromatic  petroleum  hydrocarbons  and  included  in
the  appropriate  range  as  defined  by  the  method.   The  volatile  Aliphatic  hydrocarbons  are  collectively 
quantified  within  the  C5  to  C6  range,  C6  to  C8  range,  C8  to  C10  range  and  the  C10  to  C12  range.  
Additionally,  the  volatile  Aromatic  hydrocarbons  are  collectively  quantified  within  the  C8  to  C10  range 
and  the  C10  to  C12  range.  The  Aromatic  ranges  refer  to  the  equivalent  carbon  (EC)  ranges.

Aliphatic  data  is  calculated  from  the  Total  Ion  chromatogram  which  has  been  reprocessed  in  a  duplicate 
file  differentiated  from  the  original  by  the  addition  of  an  alphanumeric  extension.  The  Aromatic  calculation 
also  uses  the  information  contained  in  the  associated  Extracted  Ion  file.

The Summa canister for sample VP4 was leaking upon arrival. The client was notified and the analysis was 
cancelled.

Receiving Notes

There were no analytical discrepancies.

PER CLIENT REQUEST, THE WORKORDER WAS REISSUED ON 2/28/12 TO SEPARATE 
SAMPLE FROM TWO DISTINCT PROJECTS SUBMITTED ON THE SAME COC.  SAMPLE SGP02 
WAS REMOVED FROM THIS WORKORDER AND REPORTED IN WORKORDER 1202138B.

Analytical Notes

Eight qualifiers may have been used on the data analysis sheets and indicates as follows: 
      B - Compound present in laboratory blank greater than reporting limit (background subtraction not 
performed).
       J -  Estimated value.
       E - Exceeds instrument calibration range.
       S - Saturated peak.
       Q - Exceeds quality control limits.
       U - Compound analyzed for but not detected above the reporting limit.
       UJ- Non-detected compound associated with low bias in the CCV and/or LCS.
       N - The identification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates 

Definition of Data Qualifying Flags
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as follows: 
 a-File was requantified
 b-File was quantified by a second column and detector
 r1-File was requantified for the purpose of reissue
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MODIFIED METHOD TO-15 GC/MS FULL SCAN
Summary of Detected Compounds

Client Sample ID: VP3

Lab ID#: 1202138BR1-01A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

22 65 160 460>C10-C12 Aliphatic Hydrocarbons (ref. to 
Dodecane)

Client Sample ID: VP3

Lab ID#: 1202138BR1-01B
No Detections Were Found.

Client Sample ID: VP5

Lab ID#: 1202138BR1-03A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

22 35 150 250>C10-C12 Aliphatic Hydrocarbons (ref. to 
Dodecane)

Client Sample ID: VP5

Lab ID#: 1202138BR1-03B
No Detections Were Found.

Client Sample ID: VP6

Lab ID#: 1202138BR1-04A

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

21 25 150 180>C10-C12 Aliphatic Hydrocarbons (ref. to 
Dodecane)

Client Sample ID: VP6

Lab ID#: 1202138BR1-04B
No Detections Were Found.

Client Sample ID: DUP

Lab ID#: 1202138BR1-05A
No Detections Were Found.
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MODIFIED METHOD TO-15 GC/MS FULL SCAN
Summary of Detected Compounds

Client Sample ID: DUP

Lab ID#: 1202138BR1-05B
No Detections Were Found.
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Client Sample ID: VP3
Lab ID#: 1202138BR1-01A

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o020717aFile Name:
Dil. Factor: 2.23

Date of Collection:  1/30/12 11:58:00 AM
Date of Analysis:  2/7/12 06:06 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

22 Not Detected 72 Not DetectedC5-C6 Aliphatic Hydrocarbons (ref. 
to Pentane + Hexane)

22 Not Detected 91 Not Detected>C6-C8 Aliphatic Hydrocarbons 
(ref. to Heptane)

22 Not Detected 130 Not Detected>C8-C10 Aliphatic Hydrocarbons 
(ref. to Decane)

22 65 160 460>C10-C12 Aliphatic Hydrocarbons 
(ref. to Dodecane)

Container Type: 1 Liter Summa Canister
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Client Sample ID: VP3
Lab ID#: 1202138BR1-01B

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o020717cFile Name:
Dil. Factor: 2.23

Date of Collection:  1/30/12 11:58:00 AM
Date of Analysis:  2/7/12 06:06 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

22 Not Detected 110 Not Detected>C8-C10 Aromatic Hydrocarbons 
(ref. to 1,2,3-TMB)

22 Not Detected 120 Not Detected>C10-C12 Aromatic Hydrocarbons 
(ref. to 1,2,4,5-TMB)

Container Type: 1 Liter Summa Canister
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Client Sample ID: VP5
Lab ID#: 1202138BR1-03A

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o020718aFile Name:
Dil. Factor: 2.17

Date of Collection:  1/30/12 12:17:00 PM
Date of Analysis:  2/7/12 06:34 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

22 Not Detected 70 Not DetectedC5-C6 Aliphatic Hydrocarbons (ref. 
to Pentane + Hexane)

22 Not Detected 89 Not Detected>C6-C8 Aliphatic Hydrocarbons 
(ref. to Heptane)

22 Not Detected 130 Not Detected>C8-C10 Aliphatic Hydrocarbons 
(ref. to Decane)

22 35 150 250>C10-C12 Aliphatic Hydrocarbons 
(ref. to Dodecane)

Container Type: 1 Liter Summa Canister
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Client Sample ID: VP5
Lab ID#: 1202138BR1-03B

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o020718cFile Name:
Dil. Factor: 2.17

Date of Collection:  1/30/12 12:17:00 PM
Date of Analysis:  2/7/12 06:34 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

22 Not Detected 110 Not Detected>C8-C10 Aromatic Hydrocarbons 
(ref. to 1,2,3-TMB)

22 Not Detected 120 Not Detected>C10-C12 Aromatic Hydrocarbons 
(ref. to 1,2,4,5-TMB)

Container Type: 1 Liter Summa Canister
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Client Sample ID: VP6
Lab ID#: 1202138BR1-04A

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o020719aFile Name:
Dil. Factor: 2.12

Date of Collection:  1/30/12 12:40:00 PM
Date of Analysis:  2/7/12 06:59 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

21 Not Detected 69 Not DetectedC5-C6 Aliphatic Hydrocarbons (ref. 
to Pentane + Hexane)

21 Not Detected 87 Not Detected>C6-C8 Aliphatic Hydrocarbons 
(ref. to Heptane)

21 Not Detected 120 Not Detected>C8-C10 Aliphatic Hydrocarbons 
(ref. to Decane)

21 25 150 180>C10-C12 Aliphatic Hydrocarbons 
(ref. to Dodecane)

Container Type: 1 Liter Summa Canister
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Client Sample ID: VP6
Lab ID#: 1202138BR1-04B

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o020719cFile Name:
Dil. Factor: 2.12

Date of Collection:  1/30/12 12:40:00 PM
Date of Analysis:  2/7/12 06:59 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

21 Not Detected 100 Not Detected>C8-C10 Aromatic Hydrocarbons 
(ref. to 1,2,3-TMB)

21 Not Detected 120 Not Detected>C10-C12 Aromatic Hydrocarbons 
(ref. to 1,2,4,5-TMB)

Container Type: 1 Liter Summa Canister
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Client Sample ID: DUP
Lab ID#: 1202138BR1-05A

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o020720aFile Name:
Dil. Factor: 2.12

Date of Collection:  1/30/12 12:40:00 PM
Date of Analysis:  2/7/12 08:10 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

21 Not Detected 69 Not DetectedC5-C6 Aliphatic Hydrocarbons (ref. 
to Pentane + Hexane)

21 Not Detected 87 Not Detected>C6-C8 Aliphatic Hydrocarbons 
(ref. to Heptane)

21 Not Detected 120 Not Detected>C8-C10 Aliphatic Hydrocarbons 
(ref. to Decane)

21 Not Detected 150 Not Detected>C10-C12 Aliphatic Hydrocarbons 
(ref. to Dodecane)

Container Type: 1 Liter Summa Canister

Page  13 of 18



Client Sample ID: DUP
Lab ID#: 1202138BR1-05B

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o020720cFile Name:
Dil. Factor: 2.12

Date of Collection:  1/30/12 12:40:00 PM
Date of Analysis:  2/7/12 08:10 PM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

21 Not Detected 100 Not Detected>C8-C10 Aromatic Hydrocarbons 
(ref. to 1,2,3-TMB)

21 Not Detected 120 Not Detected>C10-C12 Aromatic Hydrocarbons 
(ref. to 1,2,4,5-TMB)

Container Type: 1 Liter Summa Canister
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Client Sample ID: Lab Blank
Lab ID#: 1202138BR1-07A

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o020707aFile Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  2/7/12 10:47 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

10 Not Detected 32 Not DetectedC5-C6 Aliphatic Hydrocarbons (ref. 
to Pentane + Hexane)

10 Not Detected 41 Not Detected>C6-C8 Aliphatic Hydrocarbons 
(ref. to Heptane)

10 Not Detected 58 Not Detected>C8-C10 Aliphatic Hydrocarbons 
(ref. to Decane)

10 Not Detected 70 Not Detected>C10-C12 Aliphatic Hydrocarbons 
(ref. to Dodecane)

Container Type: NA - Not Applicable
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Client Sample ID: Lab Blank
Lab ID#: 1202138BR1-07B

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o020707cFile Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  2/7/12 10:47 AM

(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit

10 Not Detected 49 Not Detected>C8-C10 Aromatic Hydrocarbons 
(ref. to 1,2,3-TMB)

10 Not Detected 55 Not Detected>C10-C12 Aromatic Hydrocarbons 
(ref. to 1,2,4,5-TMB)

Container Type: NA - Not Applicable
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Client Sample ID: CCV
Lab ID#: 1202138BR1-08A

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o020705aFile Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  2/7/12 09:46 AM

%RecoveryCompound

97C5-C6 Aliphatic Hydrocarbons (ref. 
to Pentane + Hexane)

85>C6-C8 Aliphatic Hydrocarbons 
(ref. to Heptane)

82>C8-C10 Aliphatic Hydrocarbons 
(ref. to Decane)

89>C10-C12 Aliphatic Hydrocarbons 
(ref. to Dodecane)

Container Type: NA - Not Applicable
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Client Sample ID: CCV
Lab ID#: 1202138BR1-08B

MODIFIED METHOD TO-15 GC/MS FULL SCAN

o020705cFile Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  2/7/12 09:46 AM

%RecoveryCompound

93>C8-C10 Aromatic Hydrocarbons 
(ref. to 1,2,3-TMB)

100>C10-C12 Aromatic Hydrocarbons 
(ref. to 1,2,4,5-TMB)

Container Type: NA - Not Applicable
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ATTACHMENT 9  KITAGAWA TUBE PHOTOGRAPHS FROM SECOND ROUND OF SAMPLING 
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ATTACHMENT 10  METHANE ISSUE 



1

Kane Mitchell

From: Nick Waniarcha <Nick.Waniarcha@aecaust.com.au>
Sent: Wednesday, 14 December 2011 10:41 AM
To: King, Helen (LMC); Rasch, Meredith (LMC); Kane Mitchell
Cc: Andrew Durand
Subject: RE: Brompton
Attachments: VP07 check Dec11.PDF

Hi all, 
 
We've checked the methane reading at VP07 this morning using a GA2000 gas meter.  Result are attached & were as 
follows: ‐ 
 
Methane 93‐98% 
CO2 9.5% 
O2, H2S, CO 0% 
 
Probably over to you from here Kane ‐ any value in having a look for Hydrogen Cyanide? 
 
We're closed from 21/12‐9/1 and will probably struggle to install any new vapour points until week beginning 9th 
Jan, but happy to do what we can to help out before Xmas & also after the 9th.  
 
Regards, 
 
Nick 
 
 
Nick Waniarcha 
Senior Environmental Engineer 
            
 
12 Greenhill Road, Wayville SA 5034 
P O Box 582, Unley SA 5061 
Office:  61 8 8299 9955 
Direct:  61 8 8378 6506 
Mobile: 0414 496 402 
Fax:  61 8 8299 9954 
Email:  nick.waniarcha@aecaust.com.au 
Web:  www.aecaust.com.au 
 
 
 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: King, Helen (LMC) [mailto:King.Helen@lmc.sa.gov.au] 
Sent: Monday, 12 December 2011 7:08 PM 
To: Nick Waniarcha; Rasch, Meredith (LMC) 
Cc: kmitchell@environmental‐auditors.com.au; Andrew Durand 
Subject: RE: Brompton 
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thx 
 
Helen 
________________________________________ 
From: Nick Waniarcha [Nick.Waniarcha@aecaust.com.au] 
Sent: Monday, 12 December 2011 11:58 AM 
To: Rasch, Meredith (LMC) 
Cc: King, Helen (LMC); kmitchell@environmental‐auditors.com.au; Andrew Durand 
Subject: RE: Brompton 
 
Hi Meredith, 
I've had a quick chat to Kane.  We'll go out and check the reading as soon as possible & report back to discuss the 
requirement for any delineation works. 
Regards, 
Nick 
 
 
Nick Waniarcha 
Senior Environmental Engineer 
[cid:image002.jpg@01CCB8C5.1DC61290]           [cid:image003.png@01CCB8C5.1DC61290] 
 
12 Greenhill Road, Wayville SA 5034 
P O Box 582, Unley SA 5061 
Office:      61 8 8299 9955 
Direct:     61 8 8378 6506 
Mobile:    0414 496 402 
Fax:         61 8 8299 9954 
Email:      nick.waniarcha@aecaust.com.au<mailto:nick.waniarcha@aecaust.com.au> 
Web:        www.aecaust.com.au<http://www.aecaust.com.au/> 
 
 
 
 
 
 
From: Rasch, Meredith (LMC) [mailto:Rasch.Meredith@lmc.sa.gov.au] 
Sent: Monday, 12 December 2011 11:45 AM 
To: Nick Waniarcha 
Cc: King, Helen (LMC) 
Subject: FW: Brompton 
 
Hi Nick 
 
As discussed, please could you talk to Kane and confirm methane reading. 
 
Regards 
 
Meredith Rasch 
Project Manager Environmental Services 
Land Management Corporation 
P:  08 8207 1358 
F:  08 8207 1301 
rasch.meredith@lmc.sa.gov.au<mailto:rasch.meredith@lmc.sa.gov.au> 
www.lmc.sa.gov.au<http://www.lmc.sa.gov.au> 
 
[cid:image004.gif@01CCB8C5.1DC61290] 
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Delivering places for people 
 
This e‐mail may contain confidential information, which may be legally privileged. Only the intended recipient(s) 
may access, use, distribute or copy this e‐mail. If this e‐mail is received in error, please inform the sender by return 
e‐mail and delete the original. It is the recipient's responsibility to check the e‐mail and any attached files for viruses. 
In order to comply with LMC's statutory obligations, e‐mail messages sent by LMC may be monitored or accessed by 
LMC staff other than the sender. 
 
Think before you print ‐ consider the environment. 
________________________________ 
From: Kane Mitchell [mailto:kmitchell@environmental‐auditors.com.au]<mailto:[mailto:kmitchell@environmental‐
auditors.com.au]> 
Sent: Monday, 12 December 2011 11:28 AM 
To: King, Helen (LMC); Rasch, Meredith (LMC) 
Subject: Brompton 
 
Helen, 
 
I conducted the soil vapour sampling on Friday. The samples should arrive in the US by this Friday.  Should hopefully 
have results before the 25th, but we may not. 
 
The field screening was largely as expected (i.e. relatively low PID readings). The notable exception was the 
detection of methane in VP7 at 85%. This well was located adjacent to the former gasworks site along Second 
Street. 
 
The methane detection may represent: 
 
*         A false positive due to instrument failure; 
 
*         Anaerobic biodegradation of petroleum hydrocarbons; 
 
*         Anaerobic degradation of organic wastes. 
 
I would recommend that the issue is assessed further as a matter of urgency (i.e. confirmation, delineation). 
 
Cheers, 
 
Kane Mitchell 
BEnvSc MBus GradCertEng 
Principal Environmental Scientist 
Environmental Auditors Pty Ltd 
Level 27, 101 Collins Street 
Melbourne VIC 3000 
Ph: 03 9221 6328 
Mobile: 0407 250 285 
 
 
 
Please note that AEC Environmental will close for the holiday season from 12 noon on Wednesday 21st December 
and will re‐open on Tuesday 10th January 2012. For urgent enquiries, please contact: 
 
 * 
 Larissa Willoughby on 0408 856 299 (Environmental and Operational) 
 * 
Dan Jovanovic on 0403 581 586 (Asbestos) 



4

 * 
Tony Boskovic on 0402 446 858 (Darwin) 
 
________________________________ 
 
This message is for the named person's use only.  It may contain confidential, proprietary or legally privileged 
information. No confidentiality or privilege is waived or lost by any mistransmission.  If you receive this message in 
error, please immediately delete it and all copies of it from your system, destroy any hard copies of it and notify the 
sender.  You must not, directly or indirectly, use, disclose, distribute, print, or copy any part of this message if you 
are not the intended recipient. AEC Environmental and any of its subsidiaries each reserve the right to monitor all e‐
mail communications through its networks. 
 
Any views expressed in this message are those of the individual sender, except where the message states otherwise 
and the sender is authorised to state them to be the views of any such entity. 
 
Thank You. 
 
________________________________ 
 
 
 
 
* Please note that AEC Environmental will close for the holiday season from 12 noon on Wednesday 21st December 
and will re‐open on Tuesday 10th January 2012. For urgent enquiries, please contact: * 
  
? Larissa Willoughby on 0408 856 299 (Environmental and Operational) ? Dan Jovanovic on 0403 581 586 (Asbestos) 
? Tony Boskovic on 0402 446 858 (Darwin)  
 
Note: 
 
This message is for the named person's use only.  It may contain confidential, proprietary or legally privileged 
information. No confidentiality or privilege is waived or lost by any mistransmission. If you receive this message in 
error, please immediately delete it and all copies of it from your system, destroy any hard copies of it and notify the 
sender.  You must not, directly or indirectly, use, disclose, distribute, print, or copy any part of this message if you 
are not the intended recipient. AEC Environmental and any of its subsidiaries each reserve the right to monitor all e‐
mail communications through its networks. 
 
Any views expressed in this message are those of the individual sender, except where the message states otherwise 
and the sender is authorised to state them to be the views of any such entity. 
 
Thank You. 
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Kane Mitchell

From: Nick Waniarcha <Nick.Waniarcha@aecaust.com.au>
Sent: Friday, 16 December 2011 12:56 PM
To: menz.chris@lmc.sa.gov.au; Rasch, Meredith (LMC) (Rasch.Meredith@lmc.sa.gov.au)
Cc: Kane Mitchell
Subject: Utility Pit Monitoring - Brompton
Attachments: Vapour Point Locations.pdf

Hi Meredith, 
 
Further to our discussions, we have a potential issue developing in Brompton.   
 
Following reported methane levels of over 90% in a vapour bore (VP7 on the attached plan), as agreed we are 
conducting further testing of the surrounding utility pits around this location, to assess the levels of methane.    So 
far monitoring of two Telstra Pits have been completed and methane levels of between 10 & 20% have been 
reported.  It’s important to note that the explosive range of methane is 5‐15%.  The plan attached shows the 
location of the pits monitored so far.  Utility Pit Monitoring will carry on this afternoon to get a better feel for the 
extent of the issue. 
 
We strongly recommend you contact the EPA & relevant authorities to inform them of this developing situation.  We 
will provide further details later this afternoon of the locations and levels of methane detected in the area.  At this 
stage we are unable to verify the source of the methane so it may also be prudent to check with the relevant gas 
supplier, if any leaks from around this area have been reported (in case this is a main gas leak).   
 
Regards, 
 
Nick 
 
 
 
Nick Waniarcha 
Senior Environmental Engineer 

            
 
12 Greenhill Road, Wayville SA 5034 
P O Box 582, Unley SA 5061 
Office:      61 8 8299 9955 
Direct:     61 8 8378 6506 
Mobile:    0414 496 402 
Fax:         61 8 8299 9954 
Email:      nick.waniarcha@aecaust.com.au 
Web:        www.aecaust.com.au 
 

  

Please note that AEC Environmental will close for the holiday season from 12 noon on Wednesday 21st December and will 
re-open on Tuesday 10th January 2012. For urgent enquiries, please contact:  

1. Larissa Willoughby on 0408 856 299 (Environmental and Operational) 
2. Dan Jovanovic on 0403 581 586 (Asbestos) 
3. Tony Boskovic on 0402 446 858 (Darwin) 
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This message is for the named person's use only.  It may contain confidential, proprietary or legally privileged information. No 
confidentiality or privilege is waived or lost by any mistransmission.  If you receive this message in error, please immediately delete it 

and all copies of it from your system, destroy any hard copies of it and notify the sender.  You must not, directly or indirectly, use, 
disclose, distribute, print, or copy any part of this message if you are not the intended recipient. AEC Environmental and any of its 

subsidiaries each reserve the right to monitor all e-mail communications through its networks.  

Any views expressed in this message are those of the individual sender, except where the message states otherwise and the sender is 
authorised to state them to be the views of any such entity. 

Thank You. 
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Kane Mitchell

From: Rasch, Meredith (LMC) <Rasch.Meredith@lmc.sa.gov.au>
Sent: Monday, 19 December 2011 10:17 AM
To: Kane Mitchell; 'Nick Waniarcha'
Cc: King, Helen (LMC)
Subject: Brompton gas leak

Follow Up Flag: Follow up
Flag Status: Flagged

Hi Kane/Nick, 
 
We have confirmation that there was a mains gas leak at Brompton last week which has now been rectified. 
 
“APA received a leak report for this address at 2.48pm on Friday 16.12.11.  
 
APA First Response attended and confirmed a leak in the street, and referred the leak to a field crew for attendance 
and repair. 
 
APA’s field crew attended at 6.30pm and identified and repaired a leak on a joint on the 200mm low pressure cast 
iron main.  
 
Following repairs the field crew re-checked and confirmed gas readings had dropped to LEL readings in the Telstra 
pits in proximity to the leak. The field crew left site at 10.15pm. 
 
APA will attend the site today to complete a re-check and confirm gas readings have dissipated.” 
 
Thankyou for your assistance 
 
Regards 
 
Meredith Rasch 
Project Manager Environmental Services 
Land Management Corporation 
P:  08 8207 1358 
F:  08 8207 1301 
rasch.meredith@lmc.sa.gov.au 
www.lmc.sa.gov.au 
 

 
 

Delivering places for people 
 
This e-mail may contain confidential information, which may be legally privileged. Only the intended recipient(s) may access, use, distribute or 
copy this e-mail. If this e-mail is received in error, please inform the sender by return e-mail and delete the original. It is the recipient's 
responsibility to check the e-mail and any attached files for viruses. In order to comply with LMC's statutory obligations, e-mail messages sent by 
LMC may be monitored or accessed by LMC staff other than the sender. 
 

Think before you print – consider the environment. 
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Kane Mitchell

From: Rasch, Meredith (LMC) <Rasch.Meredith@lmc.sa.gov.au>
Sent: Wednesday, 4 January 2012 12:05 PM
To: Kane Mitchell
Subject: FW: Utility Pit Monitoring - Brompton

Hi Kane 
 
Seems like there’s a few problems there. These leaks appear to be further south of VP7 
 
cheers 
 
Meredith Rasch 
Project Manager Environmental Services 
Land Management Corporation 
P:  08 8207 1358 
F:  08 8207 1301 
rasch.meredith@lmc.sa.gov.au 
www.lmc.sa.gov.au 
 

 
 

Delivering places for people 
 
This e-mail may contain confidential information, which may be legally privileged. Only the intended recipient(s) may access, use, distribute or 
copy this e-mail. If this e-mail is received in error, please inform the sender by return e-mail and delete the original. It is the recipient's 
responsibility to check the e-mail and any attached files for viruses. In order to comply with LMC's statutory obligations, e-mail messages sent by 
LMC may be monitored or accessed by LMC staff other than the sender. 
 

Think before you print – consider the environment. 

From: Santinon, Dino [mailto:dino.santinon@apa.com.au]  
Sent: Wednesday, 4 January 2012 11:24 AM 
To: Rasch, Meredith (LMC) 
Cc: Gray, Robin; Turner, Kym; White, Kenneth; Dodd, Gary 
Subject: RE: Utility Pit Monitoring - Brompton 
 
Meredith 
Monitoring of gas readings at the site confirmed that readings did reduce, however there were some persistent minor 
readings still detected. As a result APA continued to monitor the site across the Christmas period. 
 
This monitoring has determined the presence of two additional joint leaks on the 200mm low pressure cast iron main 
located on Second St ( leaks located 25mtrs and 50mtrs north of East St).  
 
APA is currently on site today, working to repair these leaks, and expect to have these completed by end of day 
tomorrow (5/1).  
 
Following these repairs APA will again monitor the area during the following week to again confirm gas readings in the 
area have dissipated. 
 
As I will be on leave next week I will arrange for someone from our business to provide you with an update of the 
status of this monitoring next Friday (13/1).  
 
In the meantime if you have any queries please feel free to give me a call. 
 
Regards 
 
Dino  
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Dino Santinon  
Manager, Technical Regulation & Compliance 
APA Group 
330 Grange Road, Kidman Park SA 5025 
PO Box 171, Findon SA 5023 
Direct:   (08) 8159 1780 
Fax:      (08) 8353 6610 
Mob:      0417 838 117 
apa.com.au 
  

  Please consider the environment before printing this email. 

From: Rasch, Meredith (LMC) [mailto:Rasch.Meredith@lmc.sa.gov.au]  
Sent: Wednesday, 4 January 2012 10:34 AM 
To: Santinon, Dino 
Subject: Utility Pit Monitoring - Brompton 
 
Dino 
 
On 19 December you sent an email to Andrew Szacinski (DPTI) advising that a gas leak at Brompton had been 
repaired. 
The email also stated that APA would attend the site on the 19 December to re-check and confirm gas readings had 
dissipated in the Telstra pits in the proximity of the leak. 
 
Please could you confirm that this has occurred and the results so that we can close this out in our records? 
 
Regards 
 
Meredith Rasch 
Project Manager Environmental Services 
Land Management Corporation 
P:  08 8207 1358 
F:  08 8207 1301 
rasch.meredith@lmc.sa.gov.au 
www.lmc.sa.gov.au 
 

 
 

Delivering places for people 
 
This e-mail may contain confidential information, which may be legally privileged. Only the intended recipient(s) may access, use, distribute or 
copy this e-mail. If this e-mail is received in error, please inform the sender by return e-mail and delete the original. It is the recipient's 
responsibility to check the e-mail and any attached files for viruses. In order to comply with LMC's statutory obligations, e-mail messages sent by 
LMC may be monitored or accessed by LMC staff other than the sender. 
 

Think before you print – consider the environment. 
 
 
APA Group – Delivering Australia’s Energy 
 
This message (including attachments) may be confidential or privileged. If you received it in error, you may not 
disclose or use it - please notify us then delete it. We do not guarantee the reliability, completeness or confidentiality 
of any email communication, or its freedom from harmful viruses or software. 
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Kane Mitchell

From: Kane Mitchell
Sent: Saturday, 4 February 2012 11:10 AM
To: king.helen@lmc.sa.gov.au
Cc: Philip Hitchcock
Subject: Brompton

Helen, 
 
As discussed on Monday, elevated methane was detected in VP7 again (31.4%, stable after purging one bore 
volume). I subsequently completed some methane screening from service pits near VP7. The only significant result 
was 2% in the Telstra pit immediately south east. 
 
Although the detections are significant, they are significantly lower than those detected during December 2011 (e.g. 
up to 90% in VP7 and 20% in nearby service pits). It is possible that the detections represent dissipating levels of 
methane which still remain after the repair of the nearby gas main. Additional monitoring would confirm this (e.g. 
late February 2012). 
 
Cheers, 
 
Kane Mitchell 
BEnvSc MBus GradCertEng 
Principal Environmental Scientist 
Environmental Auditors Pty Ltd 

Level 27, 101 Collins Street  
Melbourne VIC 3000 
Ph: 03 9221 6328 
Mobile: 0407 250 285 
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Environmental Risk Sciences Pty Ltd      Phone:  +61 2 9614 0297 
ACN 133 785 547        Fax:   + 61 2 8215 0657 
38 Sirius Street        Mobile: 0425 206 295 
Dundas Valley NSW 2117       Jackie@enRiskS.com 

 

23 March 2012 

Ref: EA/12/BL001-A 

 
Environmental Auditors Pty Ltd 
PO Box 299 
Maitland NSW 2320 

Attention:  Kane Mitchell/Phillip Hitchcock 

REVIEW – BROMPTON GASWORKS 
 

Jackie Wright, Principal/Director of Environmental Risk Sciences Pty Ltd (enRiskS) was commissioned by 
Environmental Auditors Pty Ltd (EA) to conduct a review of the following report:  

 EA, 2012. Soil Vapour Risk Assessment, Residential Area Surrounding Former Brompton Gasworks 
Site, SA. Prepared by EA, reference EA127 DRAFT SVRA 27/02/12. 

 

The draft report was reviewed, and comments provided back to EA for consideration. Following receipt of 
these comments a revised report was provided by EA in March 2012. The revised report adequately 
addressed the comments provided and the conclusions can be supported. 

 

Please contact Jackie Wright on (02 9614 0297) if any further information is required. 

 

 

 

 

Yours sincerely, 

 

 
Jackie Wright 

Principal 

Exposure and Risk Assessment 

Environmental Risk Sciences Pty Ltd 
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