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1 INTRODUCTION AND BACKGROUND 

1.1 Introduction 
The aim of quality assurance and quality control (QA/QC) is to deliver data that is: 

• representative of what is sampled; 

• precise; 

• accurate; and 

• reproducible. 

As investigations involve both field and laboratory QA/QC, these are similarly divided.  The 
objective of this document is to evaluate and identify the data quality objectives (DQOs) and 
the data quality indicators (DQIs), which are used to assess whether the DQOs have been 
met. 

All surface water, groundwater and soil sampling procedures to be followed are described in 
full in our Soil, gas and groundwater sampling manual (Environmental Earth Sciences Ltd 
2011).  This document should be referred to for field procedures for sampling and 
conveyance.  Copies can potentially be provided for review on a case by case basis. 

The sampling methodology selected for the soil vapour sampling was USEPA Method TO-
15, which involves sampling of ambient air over a defined period of time.  Vapour samples 
were collected via SUMMA® canisters, which are a stainless steel vacuum vessel.  The 
canister interior is electro-polished and chemically deactivated, creating a chemically inert 
surface.  Canisters are completely evacuated into a vacuum prior to use, allowing the 
negative pressure to draw air in.  Canisters are evacuated by the laboratory to a vacuum 
pressure of approximately 30 inches Hg, however, the canister loses vacuum during storage 
therefore is less than 30 inches Hg in the field.  Flow controllers, calibrated in the laboratory, 
were sent with the canisters to allow the canisters to collect the samples over a set time 
period 

The guideline documents used in the evaluation of the data set for this investigation are: 

• Australian and New Zealand Environment and Conservation Council 1992, Australian 
and New Zealand Guidelines for the assessment and management of contaminated 
sites, Australia and New Zealand Environment Council, National Health and Medical 
Research Council, Melbourne, Vic; 

• National Environment Protection Council (NEPC) 1999, National environment 
protection (assessment of site contamination) measure, National Environment 
Protection Council, Adelaide, SA;  

• Standards Australia 1999, Guide to the investigation and sampling of sites with 
potentially contaminated soil, Part 2: Volatile substances, (AS 4482.2), Standards 
Australia, Homebush, NSW;  

• NSW Government Department Environment Climate Change and Water (DECCW), 
2010, Vapour intrusion: Technical practice note; 
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• Oregon Department of Environmental Quality (DEQ), 2010, Guidance for assessing 
and remediating vapour intrusion in buildings, State of Oregon Department of 
Environmental Quality;  

• National Environment Protection Council (NEPC), 2010, Draft National Environment 
Protection (Assessment of Site Contamination) Measure (NEPM);  

• ITRC (Interstate Technology and Regulatory Council), 2007, Vapour Intrusion Pathway: 
A Practical Guideline. (VI-1). Washington, D.C.: Interstate Technology and Regulatory 
Council, Vapour Intrusion Team. www.itrcweb.org; 

• ITRC (Interstate Technology and Regulatory Council), 2007, Vapour Intrusion Pathway: 
Investigative Approaches for Typical Scenarios. (VI-1A). Washington, D.C.: Interstate 
Technology and Regulatory Council, Vapour Intrusion Team. www.itrcweb.org; 

• DTSC (Department of Toxic Substances Control), 2011, Guidance for the evaluation 
and mitigation of subsurface vapour intrusion to indoor air (Final Guidance).  California 
Environmental Protection Agency; and   

• Victorian Government Gazette, 2001, State Environment Protection Policy (SEPP) Air 
Quality Management.  No. S240, Gazette 21/12/2001. 

Data quality is typically discussed in terms of precision, accuracy, representativeness, 
comparability and completeness.  These are referred to as the PARCC parameters.  The 
PARCC (and additional QA) parameters are discussed within this report. 

The following items form part of the QA/QC appendix: 

• repeatability; 

• precision; 

• accuracy; 

• representativeness; 

• completeness; 

• comparability; 

• sensitivity; 

• holding times; 

• blanks; and 

• procedures for anomalous samples and confirmation checking. 

1.2 Background 
The terms “quality assurance” and “quality control” are often confused.  In any program, 
quality control is required before assurance can be put in place.  With respect to laboratory 
analysis activities, these terms are defined as follows: 

Quality Assurance (QA) is “a set of activities intended to establish confidence that quality 
requirements will be met” (AS/NZS ISO 9000:2005). 

This encompasses all actions, procedures, checks and decisions undertaken to ensure the 
accuracy and reliability of analysis results.  It includes routine procedures which ensure 
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proper sample control, data transfer, instrument calibration, the decisions required to select 
and properly train staff, select equipment and analytical methods, and the day to day 
judgements resulting from regular scrutiny and maintenance of the laboratory system. 
Quality Control (QC) is “a set of activities intended to ensure that quality requirements are 
actually being met” (AS/NZS ISO 9000:2005).  In other words, the operational techniques 
and activities that are used to fulfil the requirements for quality. 

These are the components of QA which serve to monitor and measure the effectiveness of 
other QA procedures by comparison with previously decided objectives.  They include 
measurement of the quality of reagents, cleanliness of apparatus, accuracy and precision of 
methods and instrumentation, and reliability of all of these factors as implemented in a given 
laboratory from day to day. 
A complete discussion of either of these terms or the steps for implementing them is beyond 
the scope of this document.  It is widely recognised, however, that adoption of sound 
laboratory QA and QC procedures is essential and readers are referred to documentation 
available from the National Association of Testing Authorities (NATA), if further information is 
required. 

2 DATA QUALITY OBJECTIVES

Development of data quality objectives (DQOs) for each project is a requirement of the 
National environment protection (assessment of site contamination) measure (NEPC 1999).  
This is based on a DQO process formulated by the USEPA for contaminated land 
assessment and remediation.  This has not been formally adopted by the EPA Victoria or the 
contaminated land industry, however, it provides sound guidance for a consistent approach 
in understanding site assessment and remediation.  Many environmental practitioners are 
now following this process. 

The DQO process is defined by seven steps.  Each of these steps has been given due 
consideration in the undertaking of this project.  In brief, these steps are: 

Step 1: State the problem and establish the DQO team. 

Step 2: Determine the possible and probable actions that will resolve the problems. 

Step 3: Identify the informational inputs to assist in the problem resolution. 

Step 4: Define the boundaries of the study (geographical, temporal, etc). 

Step 5: Develop and define decision rules. 

Step 6: Specify tolerable limits to reduce probability of incorrect decisions. 

Step 7: Ensure the quality of the information obtained. 

Step 1 ⎯ State the Problem 
The problem is that a potential exists for the intrusion of volatile compounds in ambient air 
within buildings from on-site contaminated soil and groundwater.  

The problem will be addressed directly by scientists from Environmental Earth Sciences VIC.  
A review of the works completed and decisions made by Environmental Earth Sciences VIC 
will be conducted by the Environmental Auditor. 
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Step 2 ⎯ Identify the Decision 
These works have been commissioned to provide a direct assessment of the potential health 
risks to occupants (i.e. sensitive receptors).   The results will conclude if additional 
investigation, a management system and/or if remedial works are required with respect to 
investigating and/or controlling vapour intrusion. 

Step 3 ⎯ Identify the Inputs to the Decision 
The study inputs include review of existing soil and groundwater data from previous 
investigations, an inspection on-site buildings and proposed sample locations, indoor air 
monitoring, and reference to published applicable ambient air/vapour guidelines.   

Step 4 ⎯ Define the Study Boundaries 
The physical boundary of the study area is defined in Figure 1.  The proposed indoor air 
monitoring locations are confined to on-site buildings (as detailed in Section 3 below). 

Step 5 ⎯ Develop and Define Decision Rules 
Under the DQO process, it is important to nominate action levels for decision making.  
Initially, all analytical data will be compiled and evaluated against the appropriate criteria.   

The World Health Organisation (WHO) publishes air quality guidelines, which are relevant 
sources for vapour guideline data.  Along with the Victorian State Environment Protection 
Policy (SEPP) Air Quality Management and SEPP Ambient Air Quality, NEPC Ambient Air 
Toxics Measure and CRC CARE Technical Report no. 10, these are considered the best 
source of guideline data for this vapour intrusion assessment.  Where the WHO, Victorian or 
national publications do not provide guidelines, a variety of international sources will be used 
such as US EPA Integrated Risk Information System (IRIS), Agency for Toxic Substances 
and Disease Registry (ATSDR ) and Canadian Ministry of Environment may be used. 

Step 6 ⎯ Specify Tolerable Limits on Decision Errors 
The acceptable limits on decision errors have been adopted from Table 1 of the ASTM 
Standard D5314-92 (2006) Standard Guide for Soil Gas Monitoring in the Vadose Zone.  
Acceptable limits for field data analysis (relative percent differences for primary and duplicate 
results) are between 20 and 110 percent (depending on the origin of the sample and volatility 
of the chemicals present).  These are summarised in Table 1 as the measurement data 
quality indicators (MDQIs), which will be used to establish whether the DQOs have been met.   
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TABLE 1 DATA PROFIT MDQIS 

Parameter Procedure Minimum Frequency MDQI 

Precision (Repeatability Field Duplicates 1 each sampling round  <20 RPD 

Lab Replicate* 1 in 20 <20 RPD 

Accuracy* Reference Material 1 in 10 90% to 110% R 

Matrix spikes 1 in 10 90% to 110% R 

Surrogate spikes 1 in 10 90% to 110% R 

Representativeness* Reagent Blanks 1 per batch No detection 

Holding Times* Every sample No  breach of holding 
times  

Blanks Trip Blank 0 No detection 

Rinsate Blanks 0 No detection 

Note(s): 
1. RPD – relative percentage difference; 
2. PR – percent recovery (%R); and 
3. * the MDQI is usually specified in the standard method.  If not, use the default values set out in this table. 

Step 7 ⎯ Ensure the quality of the information obtained 
QC will be achieved by using NATA accredited laboratories, using standard methods 
supported by internal duplicates, the checking of high, abnormal or otherwise anomalous 
results against background and other chemical results for the sample concerned.   

QA will be achieved by confirming field or anticipated results based upon the comparison of 
field observations with laboratory results.  In addition, the laboratories undertake additional 
duplicate analysis as part of their internal QA program on the basis of one duplicate for every 
20 analysed.  A summary of the field and laboratory QA is referred to in Table 1. 

It should be noted that Standards Australia (AS4482.1) specify that typical MDQIs for 
precision should be 50% RPD and also acknowledge that low concentrations and organic 
compounds in particular can be acceptably outside this range.  The standard suggests that 
50% RPD be used as a ‘trigger’ and values above this level of repeatability need to be 

noted and explained.  However, a 20% relative percentage difference (RPD) trigger value 
will be used BASED ON astm Standards (2006), with any exceedances being discussed and 
assessed for acceptability. 

3 SAMPLING AND ANALYSIS PLAN 

A sampling and analysis plan was developed to assess the identified exposure pathways and 
receptors.  All sampling locations, methods and laboratory analysis were approved by the 
Environmental Auditor, Peter Nadebaum (GHD Pty Ltd), prior to the commencement of field 
works through the following documents: 
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• Environmental Earth Sciences, 2010.  Report number 210074 - ‘Sampling and analysis 
plan for the former South Melbourne Gasworks, Albert Park, Victoria’; 

• GHD 31/26548/189319Letter ‘Gasworks Site Environmental Audit Sampling and 
Analysis Plan’, dated 10 November 2010; 

• SAP discussion between Environmental Earth Sciences, City of Port Phillip (CoPP) and 
GHD on 2 December 2010 

• Environmental Earth Sciences, Letter 210074L2 - ‘Revised vapour intrusion 
investigation sampling and analysis plan for the South Melbourne Gasworks, Albert 
Park, Victoria’ dated 4 January 2011;  

• GHD 31/26548/191401Letter ‘Gasworks Site Environmental Audit Sampling and 
Analysis Plan’, dated 12 January 2011; 

• Environmental Earth Sciences, Letter 210074L5 – ‘Response to auditor’s comments 
regarding the revised vapour SAP for the former South Melbourne Gasworks, Albert 
Park, Victoria’ dated 28 January 2011;

• site walkover and designation of sampling locations with the Environmental Auditor, 
Peter Nadebaum on 6 June 2011; and  

• correspondence (via-email) with the Audit team between 12-15 July 2011. 

3.1 Sample location selection 
The rationale behind the selection of sampling locations is based on identified exposure 
pathways and receptors, minimising potential cross contaminating indoor sources and 
direction from the Auditor.  Site inspections were undertaken to assess building design and 
identify potential cross contaminating sources located within buildings.  Based on the site 
inspection, sampling locations were finalised to account for:    

• building design; 

• ventilation; 

• access; and 

• potential indoor cross contaminating sources. 

Inspection checklists, adopted from Appendix E of Oregon DEQ, (2010) Guidance for 
assessing and remediating vapour intrusion in buildings, are located in Appendix A of the 
report.   

All efforts were made to remove or distance potential contamination sources from sampling 
locations and minimise ventilation of buildings.  At the direction of the Auditor samples were 
included in locations deemed to have potential cross contaminating indoor sources.  The 
following potential sampling locations, however, were discarded after the site inspection as 
they were determined as not being amenable to sampling due to potential indoor 
contaminating sources or access issues: 

• substation (low exposure risk and physical access constraints); and 

• darkroom studio (painted immediately prior to sampling Round 1). 

The proposed substation sample was reallocated to the theatre dressing room, and the 
darkroom studio sample was reallocated to the theatre stage and performance area.  This 
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location was selected as performers may spend some time in there for rehearsals and 
performances.  

The following locations were also excluded from the investigation due to a low-risk of 
exposure from short occupancy duration: 

• ticket sales office and bar area has low exposure risk of 2 -3 hours on performance 
nights only; 

• Angela Roberts – Bird gallery has low exposure risk as site users are only in the room 
for 30 minutes to one hour at a time; and 

• theatre foyer/gallery is low exposure risk, as site users are not confined to this area for 
any extent of time. 

To assess potential cross contamination from external ambient air, the SAP included a 
background sample located outside in the south eastern corner of the site.  This location was 
selected as it is upwind to the site for the prevailing coastal winds which travel north from the 
coast across the site.  

3.2 Sampling conditions and methodology 
The sampling methodology selected was passive sampling of indoor ambient air over a 
period of time.  This was chosen as indoor air sampling can provide a relatively direct 
assessment of the potential risks to occupants or receptors identified in Section 6 of the 
report which identifies complete exposure pathways.

Key limitation of this sampling methodology is the potential for other sources of the chemicals 
of potential concern (CoPC) to be located within the building or to occur as background 
sources.  Measures to eliminate or monitor these potential effects have been included in this 
investigation including: 

• sample location selection (as discussed in Section 8.2.1 of the report); 

• collection of QC samples including a background sample and a field duplicate sample; 
and 

• elimination of cross contamination between sampling events by decontaminating and 
cleaning sampling equipment by ALS.  

3.3 Laboratory analysis 
Laboratory analysis of 84 volatile compounds was undertaken by Australian Laboratory 
Services (ALS), who are NATA accredited for analysis of volatile organic contaminants 
(VOCs) in air (USEPA Air Toxics methods TO15r)].  Methods USEPA TO14 and/or TO15 are 
recommended in the National Environment Protection (Air Toxics) Measure for Benzene, 
Toluene & Xylenes for Ambient air, ALS methods comply with this NEPM.   
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4 QUALITY CONTROL AND QUALITY ASSURANCE 

4.1 Measurement data quality objectives 
Step 7 of the DQO process (Section 2.0) is a focus on the quality of the information by 
measurement, that is, measurement data quality objectives (MDQOs).  The aim of QA/QC is 
to deliver data that is representative of what is sampled, precise, accurate and reproducible.  
As investigations involve both field and laboratory QA/QC, these are similarly divided.  The 
objective of this section is to provide the MDQOs and the measurement data quality 
indicators (MDQIs), which will be used to establish whether the DQOs have been met. 

All ambient air vapour sampling procedures need to be undertaken according to a standard 
procedure, for example those procedures set out in:

• National Environment Protection Council (NEPC) 1999, National environment 
protection (assessment of site contamination) measure, National Environment 
Protection Council, Adelaide, SA; 

• National Environment Protection Council (NEPC), 2010, Draft National Environment 
Protection (Assessment of Site Contamination) Measure (NEPM);  

• Australian and New Zealand Environment and Conservation Council 1992, Australian 
and New Zealand Guidelines for the assessment and management of contaminated 
sites, Australia and New Zealand Environment Council, National Health and Medical 
Research Council, Melbourne, Vic; 

• National Environment Protection Council (NEPC) 1999, National environment 
protection (assessment of site contamination) measure, National Environment 
Protection Council, Adelaide, SA;  

• Standards Australia 1999, Guide to the investigation and sampling of sites with 
potentially contaminated soil, Part 2: Volatile substances, (AS 4482.2), Standards 
Australia, Homebush, NSW;  

• NSW Government Department Environment Climate Change and Water (DECCW), 
2010, Vapour intrusion: Technical practice note; and 

• Victorian Government Gazette, 2001, State Environment Protection Policy (SEPP) Air 
Quality Management.  No. S240, Gazette 21/12/2001. 

Measurement data quality is typically discussed in terms of precision, accuracy, 
representativeness, comparability and completeness.  Although not necessarily considered 
in list order, the following items should form part of the QA/QC data evaluation: 

• Measured Parameters: precision, accuracy, repeatability (comparability), blanks; and 

• Assessed Parameters: completeness, representative of site conditions, sensitivity, and 
holding times. 

The laboratories used should be NATA accredited for the analytical methods performed.  
Containers, sample preservation (if necessary) and holding times should be consistent with 
industry practices as set out in NEPM and as defined by ASTM. 

The QA parameters selected and the criteria used to evaluate the analytical data are defined 
below and presented in Table 1 of this report. 
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4.1.1 Repeatability (Field collected intra-laboratory duplicates) 
These samples provide a check on the analytical performance of the laboratory.  At least 5 
percent of vapour samples (1 in 20) per round of sampling from a site are collected in 
duplicate.  For comparability of data, it is important that there is little delay in the sample 
submission.   

Any value >20% RPD will be noted and discussed, as per ASTM Standards (2006), with 
respect to its acceptability for inclusion in the data-set. 

4.1.2 Precision 
Precision is a measure of the reproducibility of results, and is assessed on the basis of 
agreement between a set of replicate results obtained from duplicate analyses.  The 
precision of a duplicate determination can be measured as RPD, and is calculated from the 
following equation: 

100  

2
X2X1
X2 - X1 = RPD ×

+

where:  X1 is the first duplicate value 

  X2 is the second duplicate value 

The field blind duplicate results and calculated RPDs are presented in Table 2.  All results 
are considered to be within the acceptable range of below 20% as required by ASTM 
Standards (2006).

4.1.3 Accuracy 
Accuracy is a measure of the agreement between an experimental determination and the 
true value of the parameter being measured.  The determination of accuracy can be 
achieved through the analysis of known reference materials or assessed by the analysis of 
matrix spikes.  Accuracy is measured in terms of percentage recovery as defined by the 
following equation: 

  100
SA

SRSSRR% ×−=

where:  %R = percentage recovery of the spike 

  SSR = spiked sample result 

  SR  = sample result (native) 

  SA  = spike added 

Laboratories calculate percentage recoveries of spiked compounds, which are evaluated 
against control or acceptance limits taken from the appropriate method or the Contract 
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Laboratory Program Statement of Work.  If the spike recovery for a sample does not fall 
within the prescribed control limits, laboratory based corrective action is required. 

Surrogate spikes consist of spiking non-target compounds into the sample prior to analysis.  
The spiked compounds are expected to behave during analysis in the same way as the 
target compounds.  Every sample is spiked prior to extraction or analysis with surrogate 
compounds that are representative of the analysis.  If surrogate spike recovery does not 
meet the prescribed control limits, samples should be reanalysed. 

4.1.4 Representativeness 
Data Point Evaluation 
Representativeness expresses the degree to which sample data accurately and precisely 
represents a characteristic of a population, parameter variations at a sampling point, or an 
environmental condition. 

Representativeness is primarily dependent on the design and implementation of the 
sampling program.  Representativeness of the data is partially ensured by the avoidance of 
contamination, adherence to sample handling and analysis protocols, and use of proper 
chain-of-custody and documentation procedures.  Blanks, holding times and field duplicates 
are all QA parameters that can assist in the analysis of representativeness for data point 
evaluation and will need to be analysed as part of the measurement data quality 
assessment. 

Data Set Evaluation 
Whether the data is representative of the site is checked in part by undertaking an evaluation 
of the whole data set to establish the data is compatible.  Data compatibility is authenticated 
by confirming that the laws of chemistry are upheld, that intra-laboratory analysis 
relationships are consistent (i.e. BTEX is a subset of the TPH C6-C9 fraction), that 
observations and field measurements are in agreement with other field data and the 
laboratory data and that results are consistent with the geology, history and logic. 

4.1.5 Completeness 
The following information is required to check for completeness of data sets: 

• chain-of-custody forms (completed by Environmental Earth Sciences and the 
laboratory); 

• sample receipt forms; 

• all requested sample results reported; 

• all blank data reported; 

• all laboratory duplicates reported and RPDs calculated; 

• all surrogate spike data reported; 

• all matrix spike data reported; and 

• NATA stamp on reports. 

4.1.6 Comparability 
Comparability is the evaluation of the similarity of conditions (e.g. sample depth, sample 
homogeneity, sampling procedures) under which separate sets of data are produced to 
ensure minimal common error.  Data comparability should be demonstrated by the use of 
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standardised sampling and analysis procedures.  Data comparability was maintained by 
undertaking the investigations as follows: 

• sampling during the investigation was conducted by trained Environmental Earth 
Sciences field team using Environmental Earth Sciences’ standard operating 
procedures; 

• all vapour samples were collected using USEPA Method TO-15, which involves 
passive sampling of indoor ambient air via summa canisters over a period of time; and 

• the same laboratory (ALS) were used for organic analysis for all relevant samples 
using the same NATA approved analytical methods. 

4.1.7 Sensitivity 
When interferences are present in the sample, a loss of sensitivity can occur resulting in an 
increase in the method detection limit.  In some instances (e.g. where one or more 
compounds have particularly high concentrations) the sample must be diluted for analysis.  
This increases the method detection limit by the dilution factor. 

The detection limits achieved by the laboratory, when adjusted for interferences from the 
presence of other chemicals within the sampled matrix, should generally be less than half the 
site criteria for all analytes tested (i.e. 2 x LOR <site criteria).  This was not achieved for 
some benzene and naphthalene concentrations in vapour sampling Round 2. 

4.1.8 Blanks 
To meet the QC acceptance criteria, laboratory blanks should have no detectable 
concentrations of the target compounds.  There were no field blank samples collected. 

4.1.9 Holding times 
Where standard holding times are exceeded, a discussion, using professional judgement, as 
to the integrity of the data will be required, taking into account such factors as field storage, 
laboratory storage and even sample bottle characteristics. 

4.1.10 Procedures for anomalous samples and confirmation checking 
All results should be checked for discrepancies by the project manager against the 
anticipated results and all other results within 8 hours of receipt of the results from the 
laboratory. 

Any result that is considered by the supervising scientist to be unusually high or at variance 
with other results is automatically reanalysed.  A significantly different result requires 
immediate remedial action on the whole sample batch (retesting or using an alternative 
analytical method) at the laboratory’s expense. 

After appropriate checking by laboratories, all sample analysis result work-sheets, including 
those of duplicates and replicate analyses, should be checked by the consultant.  Once 
confirmation checking is completed the final laboratory report is issued. 

For blind duplicates, if one sample has more than two analytes exceeding the data quality 
objectives, the sample is carefully checked.  If the error is not apparent, the sample is 
rejected.  If more than three samples are rejected all the samples collected at that time are 
rejected.  These samples are then re-sampled and reanalysed. 
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4.2 Field QA/QC 

4.2.1 Details of sampling team 
Fieldwork was conducted over two sampling rounds using the following sampling teams: 

• Site inspection: David James and Anne Whincup;  

• Vapour sampling Round 1 (winter): Anne Whincup; 

• Vapour sampling Round 2 (summer): Anne Whincup; 

4.2.2 Sampling controls 
Measures were undertaken to mitigate the key limitation of the selected sampling 
methodology by minimising the potential for cross contamination from indoor sources by: 

• sample location selection (as discussed in Section 8.2.1 of the report); 

• collection of QC samples including a background sample and a field duplicate sample;  

• relocation of potential indoor cross contaminating sources away from sampling 
locations as far as practicable.  

The canister vacuum reading before and after sampling was recorded to ensure that the 
canister was leak-free upon receipt and that the flow controller collected the sample over the 
specified period of time.  All canisters recorded an initial vacuum reading of greater than 
25 inches of mercury (if vacuum is less than 21 inches of mercury indicates improper 
handling during shipping).  This information was recorded on chain of custody (COC) 
documentation. 

Cross contamination between samples was prevented by utilising individual leak-free, clean 
and calibrated flow controllers and canisters provided by ALS.  ALS have certified that the 
canister was leak-free and clean below the resolution limit for the VOCs of concern (refer to 
Attachment 1 for documentation). 

The integrity of the sample was maintained through proper handling during shipping, 
checking of vacuum gauges, adherence to holding times, use of appropriate sampling 
equipment and documentation through COCs presented in Appendix B of the report. 

Site observations and weather conditions during sampling are described in Section 9.0 of the 
report.  Field duplicate samples were collected at a rate of one per sampling round.  The 
duplicate analysis results are presented in Table 2.   
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TABLE 2  VAPOUR FIELD BLIND DUPLICATE QC DETECTABLE RESULTS 

Sample MDL 

Round 1 (winter) 

RPD% MDL 

Round 2 (summer) 

RPD
%  4977 

Sculpture 
Studio 

4748 
Duplicate 

4775 
Sculpture 

Studio 

4777 
Duplicate 

1 

Sampling Date - 17/07/2011 17/07/2011 - - 29/01/2012 29/01/2012 - 

Benzene 1.6 9.8 10.2 4.0 2.0 9.0 9.0 0.0 

Toluene 1.9 86.0 90.9 5.5 2.0 204.0 227.0 10.7 

Ethylbenzene 2.2 6.5 7.3 11.6 2.0 12.0 11.0 8.7 

Styrene 2.1 <5.0 <5.5 - 2.0 28.0 34.0 19.4 

Xylene 6.5 35.4 40.2 12.7 6.0 65.0 70.0 7.4 

Trimethylbenzenes 5.0 <11.8 <13.0 - 4.0 <11.0 10.0 - 

Acetone 1.2 <2.8 <3.1 - 1.0 98.0 100.0 2.0 

Cyclohexane 1.7 14.6 18.0 20.9 2.0 21.0 23.0 9.1 

Ethylacetate 1.8 <4.3 <4.7 - 2.0 17.0 24.0 34.1 

Heptane 2.0 <4.7 <5.0 - 2.0 <9.0 8.0 - 

Hexane 1.8 62.0 75.3 19.4 2.0 66.0 66.0 0.0 

2-Butanone (MEK) 1.5 <3.6 <3.9 - 2.0 12.0 11.0 8.7 

Propene 0.9 8.7 9.3  6.7 0.9 <4.0 <2.0 - 

Ethanol 0.9 24.7 26.4 6.7 0.9 13.0 13.0 0 

Notes: 
1. MDL  method detection limit 
2. RPD  relative percentage difference 
3. -  not analysed, or RPD not calculable 
4. all units in μg/m3

5. Initial acceptance Criteria 20%; those that exceed this criteria are shaded in grey. 

There were two calculated RPDs that exceeded the initial 20% acceptance criteria as shaded 
in Table 2.  These RPDs are slightly above the criteria and likely due to the low CoPC 
concentrations detected magnifying the RPDs.  As only two contaminants were above the 
criteria it is concluded that it does not indicate the sampling and analytical methodology was 
compromised and that the integrity of the data has been maintained. 

The scope of this project did not include analysis of trip and field blanks, rinsate samples or 
laboratory prepared trip spikes for the vapour sampling program.  Environmental Earth 
Sciences VIC did not consider analysis of trip blanks, rinsate blanks or trip spikes necessary 
for the following reasons: 

• A trip blank is used to document contamination attributable to shipping procedures for 
volatile components and would generally assume the form of an unused evacuated 
canister.  For this project, sampling canister shipping was closely monitored, with 
collected samples immediately passed from the field scientist to the courier within 1.5 
days of sample completion in Round 1 and within 3 days in Round 2, this was due to 
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delay in sampling the South Port Community Nursing.  This process is documented 
within the chain of custody documentation.  Given that vacuum loses were considered 
to be within acceptable limits (less than 3 inches of mercury from laboratory dispatch to 
laboratory receipt, with the exception of one sample which is thought to have been 
inaccurate gauge reading in the field), trip blanks were not considered necessary for 
this assessment and the absence thereof is not considered to adversely affect data 
quality. 

• A field blank is used to document contamination attributable to field handling.  The 
measurement of volatiles present within samples due to field handling procedure is a 
measurement of false positives.  False positives are not considered to be a major 
concern due to the industrial nature of the site.  Given that a background sample was 
collected during this assessment, this QA protocol is considered to have been satisfied. 

• A tracer sample is a measure of potential cross contamination between samples due 
to contamination on sampling equipment.  As there was no shared sampling equipment 
and samples were collected individually using dedicated samplers a tracer sample was 
not deemed necessary. 

4.3 Laboratory QA/QC 
Laboratory analysis for this project was completed Australian Laboratory Servicers (ALS) 
which are accredited by NATA for the methods used.  Details of the samples sent to ALS and 
the analysis requested are contained in the chain of custody documentation held in Appendix 
B of the report.  The analytical methods are noted on the laboratory transcripts.  The 
collection date of samples, laboratory extraction date and allowable holding time are all 
present in the laboratory reports with all analysis being completed within the allowable 
holding times. 

QC is achieved by utilising NATA accredited laboratories, using standard methods supported 
by internal duplicates, the checking of high, abnormal or otherwise anomalous results against 
background and other chemical results for the sample concerned. 

QA was achieved by confirming field or anticipated results based upon the comparison of 
field observations with laboratory results.  In addition, the laboratory undertook additional 
duplicate analysis as part of their internal QA program. 

Laboratory duplicate results were generally within the acceptable range of reproducibility and 
all duplicates and standards were within the acceptable reproducibility range.   

Laboratory assurance of quality data includes:  

• ALS has certified that the canister was leak-free and clean below the resolution limit for 
the VOCs of concern (refer to Appendix C for documentation). 

• ALS provided flow controllers that were clean and calibrated to collect a sample over 
the specified time frames; 

• ALS undertook the required laboratory QC samples including mass spectral tuning, 
initial calibration, continuing calibration verification, laboratory control spike, and 
method blank; 

• ALS checked the initial vacuum reading prior to issue of canisters; and final vacuum 
reading upon receipt of completed sample at the laboratory, with all readings recorded 
on the COC documentation 
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• ALS issued fully NATA endorsed Certificates of Analysis consistent with USEPA 
TO14 / TO15 method requirements; 

• QA reporting is based on automated compliance checking against USEPA QC criteria; 
and 

• adherence to holding time requirements with analysis of canister samples for VOCs 
completed within 30 days from collection. 

Full laboratory transcripts and chain of custody forms are presented in Appendix B of the 
report, while the quality control (QC) report and interpretative quality control (QCI) report 
from ALS are presented in Attachment 3 and Attachment 4 of this appendix.  These reports 
include details of surrogates and spikes used, percent recoveries of surrogates and spikes 
used, the instrument detection limits, the method detection limits, the practical quantification 
limits and the reference samples results. 

4.4 QA / QC data evaluation 
In summary, assurance of quality data from ambient vapour sampling has been based on 
development of an approved sampling and analysis plan and site management plan, 
appropriate field methodology, careful selection of laboratories and assessment of data 
against the Measurement Data Quality Indicators (MDQI’s).    

The QA / QC data reported by ALS for the documented vapour samples were determined to 
be of sufficient quality to be considered acceptable to comply with the Environmental Earth 
Sciences quality protocols for the project.  This report has therefore concluded that the 
QA / QC data set and field duplicate results are free of systematic, method biases and field 
sampling errors, and the data is representative of the site conditions.  It can be confidently 
stated that the MDQI’s for this project have been met and the data set is considered to be 
reliable.   
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ATTACHMENT 1 SUMMA CANISTER CERTIFICATES 
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ATTACHMENT 2 WEATHER STATION CALIBRATION 
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ATTACHMENT 3 LABORATORY QC REPORTS 
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ATTACHMENT 4 LABORATORY QCI REPORTS 
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