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QA/QC discussion 



F1 QA/QC 

F1.1 Field QA/QC 

F1.1.1 Sample collection, handling and preservation 

Field sampling procedures conforming to regulatory guidelines and Parsons Brinckerhoff QA/QC procedures 
are to be used to minimise potential for cross-contamination and preserve sample integrity. The 
non-disposable sampling equipment is to be decontaminated by triple washing between each sample 
location. The triple washing technique comprises washing equipment with water, scrubbing with phosphate 
free detergent (Decon 90) and water, followed by a final rinse with demineralised water. Disposable nitrile 
gloves are to be worn and replaced before collecting each sample. 

All samples collected are to be placed into laboratory supplied containers. All samples are to be placed on 
ice in coolers for transport to the NATA accredited laboratories. Standard chain of custody documentation is 
to accompany the samples to the laboratories. 

F1.1.2 Field duplicates 

Field intra-laboratory duplicate samples are to be collected at a rate of 1 per 20 samples and inter-laboratory 
duplicate samples are to be collected at a rate of 1 per 20. 

F1.1.3 Trip blanks 

Trip blank samples comprise de-ionised water supplied by the laboratory placed within the cooler containing 
all the other sample containers. Trip blank samples remain within the cooler for the extent of the ‘trip’. The 
purpose of the trip blank samples is to assess if any volatile contaminants have entered the sample 
containers during their journey from either an outside source or from the sample container itself. 

One trip blank sample will be included with each sample shipment submitted to the laboratory and will be 
analysed for TRH C6-C10 and BTEX.  

F1.1.4 Field blanks 

Field blank samples comprise de-ionised water supplied by the laboratory. Field blank sample containers are 
left open during the period of sampling of a single sample, then sealed and placed with other samples.  The 
purpose of the field blank samples is to assess if any contaminants have entered the sample containers 
during the sampling event from either outside sources.  

A field blank is undertaken for each day of sampling and will be analysed for the full suite of primary analytes 
with the exception of asbestos. 

F1.1.5 Trip spike 

Trip spike samples comprise a water sample spiked with a volatile compounds supplied by the laboratory 
placed within the cooler containing all the other sample containers. Trip spike samples remain within the 



cooler for the extent of the ‘trip’. The purpose of the trip spike sample is to assess for the potential loss of 
volatile constituents during the journey from the site to the laboratory.  

One trip spike sample will be collected for each sample shipment submitted to the laboratory and analysed 
for BTEX compounds.  

F1.1.6 Calibration 

The PID will be calibrated daily using a known concentration of isobutylene gas. Calibration will be recorded 
on field sheets. 

F1.2 Assessment of data quality 

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 quality 
assurance (QA) parameters are discussed in what follows as indicators of data quality. The QA criteria to be 
examined include: 

relative percent difference (RPD) evaluation of laboratory matrix duplicates 

RPD evaluation of field duplicates 

matrix spike results 

surrogate spike results 

sample method blank results 

laboratory blank results 

laboratory control sample results 

holding times 

sample handling and analysis protocols (e.g. correct sample preservation, correct sample containers 
and chilling of the samples). 

F1.2.1 Precision 

Precision is a measure of the ability to reproduce results, and is assessed on the basis of agreement 
between a set of replicate results obtained from duplicate analyses. The precision of a set of duplicates is 
measured as RPD, and is calculated from the following equation: 
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where:  X1 is the first duplicate value 

X2 is the second duplicate value 



Laboratory personnel calculate the RPDs of laboratory duplicates (also referred to as matrix duplicates) as a 
measure of precision. Laboratory duplicates are a sample which has been split by the laboratory and both 
portions are subject to the same analytical processes as if they were individual samples. Laboratory 
duplicates are generally analysed at a rate of 1 duplicate per 20 samples. The target RPD values range 
depending on the sample matrix and analyte as shown in Table F1.

Table F1 Acceptable laboratory duplicate RPD values 

Analyte Matrix (>10 x PQL) %RPD (4-10 PQL) %RPD (<4 X PQL) 

TRH, BTEX, PAHs Soil ±30 ±70 ±2 X PQL 

Total metals Soil ±30 ±50 ±2 X PQL 

If the RPD for a sample does not fall within the control limits, laboratory based corrective action is taken; 
however, the sample is not necessarily re-analysed.  

It should be noted that a laboratory batch may contain samples from other sources; therefore, laboratory 
duplicates may be analysed on other samples from the batch. However, the laboratory’s QA/QC procedures 
require all batch laboratory duplicates to conform to prescribed criteria. 

Field duplicates 

An assessment of the precision of the laboratory’s results is also undertaken by Parsons Brinckerhoff 
following a similar method. A sample is split into three representative samples termed the primary, 
intra-laboratory duplicate and inter-laboratory duplicate samples. Primary samples and intra-laboratory 
duplicates are analysed by the nominated primary laboratory, while the inter-laboratory duplicate sample is 
submitted to a secondary laboratory. RPD values are calculated between the primary sample and the intra-
laboratory duplicate sample, and the primary sample and the inter-laboratory duplicate sample.  

The Australian standard for non-volatile and semi-volatile compounds in soil (AS 4482.1-2005) states that 
typical RPDs for non- and semi-volatile analytes in soil are 30% to 50%, and that results can be expected to 
be higher for organic analytes than inorganic and for low concentrations. The NEPM (2013) Schedule B(3) 
states the soil RPDs should in general be less than 30%. 

With regards to asbestos quantification, no field duplicate analysis has been proposed to be undertaken. The 
purpose of collecting duplicate samples is to measure the potential for inaccuracy in sample results due to 
field or laboratory procedures. Analysis of anonymised duplicate samples by the primary and secondary 
laboratories serves to determine the degree to which sample analyses which should provide identical results 
do, in fact, provide them. The way this is measured is through the calculation of the RPD between the 
results, as detailed in the previous section. 

For contaminants which are discrete within the matrix being sampled, such as asbestos in bonded or fibre 
form in soil, the duplication of a particular sample does not logically support the objective of duplicate 
sampling. Chemical contaminants tend, through a variety of processes, to diffuse towards homogeneous 
concentrations. However, as asbestos contamination represents foreign bodies present in the soil which do 
not diffuse except through mechanical mixing there is no logical expectation of similar quantities in any two 
discrete samples, even two samples split from one larger one. Therefore, the results of the analyses of two 
such samples should not be expected to adhere to the same RPD criteria by which chemical contaminants 
are measured.



F1.2.2 Accuracy 

Accuracy is a measure of the agreement between an experimental determination and the true value of the 
parameter being measured. 

Matrix spikes 

The determination of accuracy can be achieved through the analysis of known reference materials or 
assessed by the analysis of matrix spikes. Matrix spikes are analysed by splitting a field sample. Each 
portion is spiked with known quantities of the target compound in order to ascertain the effects of the specific 
sample matrix on the recovery of analytes. Accuracy is measured in terms of percentage recovery as defined 
by the following equation: 

where: %R = percentage recovery of the spike 
SSR = spiked sample result 
SR = sample result (native) 

SA = spike added 

Laboratory personnel calculate percentage recoveries of spiked compounds, which are evaluated against 
control or acceptance limits taken from the appropriate method or the 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 taken, although the sample is not necessarily re analysed. Matrix spikes are analysed at 
a rate of 1 matrix spike per 20 samples. Acceptance criteria for matrix spikes are shown in Table F2. 

Table F2 Acceptance criteria for matrix spikes 

Analyte Matrix Acceptance criteria (% recovery) 

TRH, BTEX, PAHs Soil 70–130

Total metals Soil 70–130

Typically, results are qualified when percentage recovery is below QA acceptance criteria, indicating that 
sample results may be biased low. However, results are also qualified when percentage recovery is above 
QA acceptance criteria, indicating that sample results may be biased high. 

The sample batch may contain samples from other sources. Therefore, matrix spikes may be analysed on 
other samples from the batch. However, the laboratory’s QA/QC procedures require all batch matrix spikes 
to conform to the prescribed criteria. The laboratory may report this analysis as laboratory control samples, 
which may be used to assess the laboratory’s methods and procedures. 

%R = 
SSR - SR

SA  X 100 



Laboratory control samples 

A laboratory control sample comprises de-ionised water and is spiked with a known quantity of a target 
analyte. The laboratory control sample is extracted and analysed with the other samples. The aim of the 
laboratory control sample is to evaluate the efficiency of the extraction and analysis. The target recovery is 
100%, although the range of acceptable results can vary depending on the type of analysis. The laboratory 
control sample also confirms the accuracy of the calibration, as the target analytes are obtained from an 
alternate source to the calibration standards. 

Surrogate spikes 

A surrogate spike is a sample which has been spiked with a pure substance that has similar chemical 
properties to the target analyte, and is unlikely to be found in the environment. 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 known concentrations of surrogate compounds that are representative of the 
analysis. If surrogate spike recovery does not meet the prescribed control limits, samples are generally re-
analysed. The target criteria for surrogate spikes are the same for matrix spikes, presented in Table F1. It 
should be noted that for inorganic analyses no surrogate spikes are conducted. 

Laboratory method blanks 

Laboratory method blanks monitor externally introduced contaminants that potentially derive from glassware, 
cleaning reagents and digestion reagents during the analysis process. The method blank consists of de-
ionised water or clean sand only and is prepared in the laboratory. The method blank is treated as a sample 
in the laboratory, going through the same sample preparation and analysis procedures as the corresponding 
batch.  

To meet the acceptance criteria, the laboratory blanks should have no detectable concentrations of the 
target compounds. The laboratory blank results are presented in the laboratory analytical reports. Laboratory 
blanks are analysed at a rate of 1 laboratory blank per 20 samples. 

G1.2.3 Representativeness 

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 and is 
partially ensured by the avoidance of cross-contamination, adherence to sample handling and analysis 
protocols, and use of proper chain of custody and documentation procedures. Sample blanks, holding times 
and field duplicates are QA parameters that can assist in the analysis of representativeness. 

Holding times 

Holding times from field sampling to laboratory analysis must be minimised to ensure the representativeness 
of the result obtained. Delays between sampling and analysis can lead to analytes changing due to such 
processes such as volatilisation, mineralisation and biological modification. 

Where standard holding times are exceeded, 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. 



G1.2.4 Comparability 

Comparability is a qualitative parameter expressing the confidence with which one data set can be compared 
with another. This will be achieved through maintaining a level of consistency in techniques used to collect 
samples and ensuring analytical laboratories used consistent analysis techniques and reporting methods. 
Comparability is also achieved by ensuring that precision and accuracy objectives were met. 

G1.2.5 Completeness 

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

chain of custody forms 

sample receipt notification or sample receipt advice 

certificates of analysis 

quality control report 

all sample results reported 

all blank data reported 

all laboratory duplicates reported and RPDs calculated 

NATA stamp on reports. 

G1.2.6 Sensitivity 

Sensitivity criteria are used to monitor achievement of quantification using method detection limits. Method 
detection limits depend on the method of analysis, the instrument's ability to measure analytes, and the 
sample matrix, in particular, background interferences. 

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. 

Method detection limits for soil/sediments are based on ‘wet weight’. Actual detection limits are calculated on 
a ‘dry weight’ basis and are higher. The detection limits achieved by the laboratory should be below the 
adopted criteria for all analytes. 


