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QA/QC PROCEDURES AND RESULTS 
 
 
Q1. FIELD QUALITY ASSURANCE AND QUALITY CONTROL 

 
The field QC procedures for sampling as prescribed in Douglas Partners Field Procedures Manual 
were followed at all times during the assessment.   
 
Q1.1 Sampling Team 

Field sampling was undertaken by DP Environmental Scientist Nizam Ahamed. Soil samples were 
collected on 20, 23 August and 3 September 2010.  Sampling was undertaken during fine or overcast 
weather conditions.  
 
Q1.2 Sample Collection 

Sample collection procedures and dispatch are reported in Section 8. 
 
Q1.3 Logs 

Logs for each sampling location were recorded in the field. The individual samples were recorded on 
the field logs along with the sample identity, location, depth, initials of sampler, duplicate locations, 
duplicate type, site observations.  Analysis to be performed on each sample and the dispatch courier 
were recorded on the COC, Appendix E.   Logs are presented in Appendix D.  
 
Q1.4 Chain of Custody 

Chain of custody information was recorded on the Chain of Custody (COC) sheets and accompanied 
samples to the analytical laboratory. Signed copies of COCs are presented in Appendix D, following 
the laboratory reports. 
 
 
Q1.5 Sample Splitting Techniques 

Replicate and triplicate samples were collected in the field as a measure of accuracy, precision and 
repeatability of the results.  Field replicate samples for soil were collected from the same location and 
an identical depth to the primary sample.  Equal portions of the primary sample were placed into the 
sampling jars and sealed.  The sample was not homogenised in a bowl and then split to prevent the 
loss of volatiles from the soil. Replicate samples were labelled with a DP identification number, 
recorded on DP bore logs, so as to conceal their relationship to their primary sample from the 
analysing laboratory.  
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Q1.6 Duplicate Frequency 

Field sampling comprised replicate and triplicate sampling, at a rate of approximately one duplicate 
sample for every ten original samples for intra-laboratory analysis.   
 
Q1.7 Field Blank Results 

A field blank is a sample taken as an indication to demonstrate correct field handling.  A rinsate 
sample was not required within the scope of the current assessment.  This is further discussed in 
Section Q1.9. 
 
Q1.8 Background Sample 

A background sample is representative of natural background soil conditions. Background samples 
were collected from the natural soils as part of this assessment to assess the chemical characteristics 
local natural soils. 
 
Q1.9 Rinsate Samples 

 
Soil samples were collected from auger cuttings and test pit returns by hand while wearing disposable 
gloves which were changed between samples. Therefore no rinsate sample was required. It also 
noted that the results of the soil and groundwater samples do not show any evidence of cross 
contamination. 
 
Q1.10 Trip Spikes 

According to the NSW EPA Guidelines for Consultants Reporting on Contaminated Sites (1997), 
laboratory prepared trip spikes are to be taken into the field, subjected to the same preservation 
methods as the field samples, then analysed, for the purposes of determining the losses in volatile 
organics incurred prior to reaching the laboratory. 
 
The practicalities of trip spikes are currently being debated and a detailed procedure is yet to be 
finalised.  Discussions with the laboratory indicated that trip spikes are generally prepared as aqueous 
solutions.  The laboratory prepared an aqueous trip spike and two soil trip spikes which were 
preserved in the standard manner and taken into the field unopened.  The volatile organic recovery 
rates are shown below.  At this stage, the laboratory has no standard acceptance limits in recovery 
rates as results from in-house laboratory controls often vary.  Results (Table D1) indicate that the 
percentage loss for BTEX during the trip was minimal and therefore appropriate preservation 
techniques were employed. 
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Table D1:  Trip Spike Results 

Sample ID Matrix Recovery (%) 

  Benzene Toluene Ethyl 
Benzene 

Total  
xylene 

Trip Spike 200810 soil 60% 66% 84% 64% 

Trip Spike 230810 soil 90% 83% 84% 86% 

Trip Spike 030910 water 101% 104% 99% 96% 
 

 
Q1.11 Trip Blanks 

Laboratory prepared soil and water trip blanks were taken out to the field unopened, subjected to the 
same preservation methods as the field samples, then analysed for the purposes of determining the 
transfer of contaminants into the blank sample incurred prior to reaching the laboratory.  The result of 
the laboratory analysis for the trip blanks is shown in Tables D2. 
 
Table D2: Trip Blank Results – TPH/BTEX mg/kg  

Sample ID matrix Benzene Toluene 
Ethyl 

Benzene 
Total 

xylene 

Trip Blank 200810 soil <0.5 <0.5 <1 <3 

Trip Blank 230810 soil <0.5 <0.5 <1 <3 

Trip Blank 030910 water  <0.5 <0.5 <0.5 <1.5 
 

 

Levels of analytes were all below detection limits for soil and groundwater indicating that cross 
contamination had not occurred during the course of the round trip from the site to the laboratory. 

 
Q1.12 Field Instrument Calibration 

 
All soil samples were screened for the presence of Total Photo-Ionisable Compounds (TOPIC) using a 
calibrated Photo-Ionisation Detector (PID). The PID was calibrated at Enviroequip and in the field with 
Isobutylene gas.  
 
Q1.13 Relative Percentage Difference 

A measure of the consistency of results for field samples is derived by the calculation of relative 
percentage differences (RPDs) for duplicate samples.  A RPD of +/- 30% is generally considered 
typically acceptable for inorganic analytes by EPA, although in general a wider RPD range (50%) may 
be acceptable for organic analytes.   
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Q1.13.1 Intra-Laboratory Analysis 

Intra-laboratory duplicates were conducted as an internal check of the reproductively within the 
primary laboratory (SGS Pty Ltd) and as a measure of consistency of sampling techniques. Replicate 
samples were collected at a rate of approximately one replicate sample for every ten original samples 
collected and also analysed at a rate of 10% of primary samples analysed.  In total, one soil sample 
and one groundwater sample and their intra-laboratory replicate pairs were analysed for heavy metals, 
TPH and PAHs. 
 
 
The comparative results of analysis between original and duplicate samples are summarised in the 
tables below. 

 
Table D3: Intra-laboratory Soil Results Heavy Metals 

  As Cd Cr Cu Pb Hg Ni Zn 

BH2/ 0.3-0.6 <3 <0.3 3.8 50 280 0.22 1.5 92 

BD1/ 200810  <3 <0.3 1.8 34 73 0.1 <0.5 58 

Difference 0 0 2 16 207 0.12 1 34 
RPD (%) 0 0 71 38 117 75 100 45 

 
 

Table D4:  Intra-laboratory Soil Results TPH  

  C6-C9 C10-C36 

2/0.4-0.5 <20 <120 

BD2 230810  <20 <120 

Difference 0 0 

RPD (%) 0 0 
 

 
Most of calculated RPD values were within the acceptable range of ± 30 for inorganic analytes (± 50% 
for organic) for the sample and its duplicates with the exception of chromium.   However, this is not 
considered to be of concern due to: 

The low actual differences in the concentrations of the replicate pairs; 

• Replicates, rather than homogenised duplicates were used to avoid volatile loss;  

• The duplicate samples being collected in filling material which is heterogeneous in nature, 
therefore differences are representative of the material and not the result inconsistencies in the 
sampling technique or laboratory precision; and 

• Most of the recorded concentrations being at/ close to the practical quantitation limit. 

• All other QA/QC parameters met the DQI’s 
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Table D5: Intra-laboratory Groundwater Results Heavy Metals and TPH 

  As Cd Cr Cu Pb Hg Ni Zn B(a)P PAH 

BH2 <1 <0.1 2 12 <1 <0.1 <1 17 <0.5 <PQL

BD1/030910 <1 <0.1 2 12 <1 <0.1 <1 15 <0.5 <PQL

Difference 0 0 2 0 0 0 0 0 0 0 

RPD (%) 0 0 0 0 0 0 0 0 0 0 

 
The RPD for heavy metals and PAHs in the groundwater samples was found to be within the 
acceptable range (± 30%).  Therefore, it is considered that the results indicate an acceptable 
consistency between the groundwater sample and the replicate sample. 
 
It is considered that the results, overall, indicate an acceptable consistency between the samples and 
their replicates and indicate that suitable field sampling methodology was adopted and laboratory 
precision was achieved. 
 
 
Q2. LABORATORY QUALITY ASSURANCE AND QUALITY CONTROL 

 
Q2.1 Chain of Custody 

Chain of custody information was recorded on the Chain of Custody (COC) sheets and accompanied 
samples to the analytical laboratory. COCs contained receipt date and time and the identity of 
samples. Signed copies of COCs are presented in Appendix E, following the laboratory reports. 
 
Q2.2 Holding Times 

A review of the laboratory report sheets and chain-of-custody documentation indicated that holding 
times were met, as summarised in the table below. 
 
Table D6:  Holding Times 

Matrix Analyte Recommended 
maximum holding time 

Holding time met 

Soil Heavy Metals: As, Cd, 
Cr, Cu, Pb, Hg, Ni, Zn 

6 months Yes 

 TPH C6-C9 14 days Yes 

 TPH C10-C36 14 days Yes 

 BTEX 14 days Yes 

 PAH 14 days Yes 

 OCP 14 days Yes 
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Matrix Analyte Recommended 
maximum holding time 

Holding time met 

 OPP 14 days Yes 

 PCB 14 days Yes 

 Phenols 14 days Yes 

 pH 7 days Yes 

 Asbestos Nil yes 

 EC 7 days Yes 

 pH 7 days Yes 

 Sulphate  28 days Yes 

 Chloride 28 days Yes 

Water Heavy Metals: As, Cd, 
Cr, Cu, Pb, Hg, Ni, Zn 

6 months Yes 

 TPH C6-C9 14 days Yes 

 TPH C10-C36 14 days Yes 

 BTEX 14 days Yes 

 PAH 7 days Yes 

 OCP 7 days Yes 

 OPP 7 days Yes 

 Phenols 28 days Yes 
 
 
Q2.3 Analytical Laboratory 

Samples were submitted to the following laboratories for analysis: 

• Primary Laboratory: SGS Pty Ltd (Alexandria); 

• Secondary Laboratory: Labmark Environmental Laboratories (Asquith) 
 
Both laboratories are NATA accredited.  SGS’ accreditation number is 2562 and is accredited for 
compliance with ISO/IEC 17025. SGS’ tests comply with NATA and NEPM. In house procedures are 
employed by Envirolab in the absence of documented standards. 
 
Labmark's NATA accreditation number is: 13542. NATA accredited in-house laboratory methods are 
referenced from NEPC, ASTM, modified USEPA/ APHA documents.  
 
Q2.4 Analytical Methods 

The laboratory analytical methods are provided on the laboratory certificates in Appendix E. 
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The following QA/QC procedures were conducted by the laboratory. The results are included in the 
laboratory reports in Appendix E. 
 
Q2.5 Surrogate Spike 

This sample is prepared by adding a known amount of surrogate, which behaves similarly to the 
analyte, prior to analysis to each sample.  The recovery result indicates the proportion of the known 
concentration of the surrogate that is detected during analysis. These results are within acceptance 
limits as specified in SGS’s report, indicating that the extraction technique was effective. 
 
The laboratory acceptance criteria for surrogate samples is generally 60-140% for organics; and 10-
140% for SVOC and speciated phenols. 
 
Q2.6 Practical Quantitation Limits - PQLs 

The PQL is the lowest quantity of an analyte which can be detected during the analysis.  PQLs at 
different analytical laboratories can differ based on the analytical techniques.  
 
Q2.7 Reference and Daily Check Sample Results – Laboratory Control Sample (LCS) 

This sample comprises spiking either a standard reference material or a control matrix (such as a 
blank of sand or water) with a known concentration of specific analytes. The LCS is then analysed and 
results compared against each other to determine how the laboratory has performed with regard to 
sample preparation and analytical procedure.  LCSs are analysed at a frequency of 1 in 20, with a 
minimum of one analysed per batch. 
 
The laboratory acceptance criteria for LCS samples is generally 70-130% for inorganic/ metals; and 
60-140% for organics; and 10-140% for SVOC and speciated phenols.  
 
Q2.8 Laboratory Duplicate Results 

These are additional portions of a sample which are analysed in exactly the same manner as all other 
samples. The laboratory acceptance criteria for duplicate samples is: in cases where the level is 
<5xPQL – any RPD is acceptable; and in cases where the level is >5xPQL – 0-50% RPD is 
acceptable. 
 
Q2.9 Laboratory Blank Results 

The laboratory blank, sometimes referred to as the method blank or reagent blank is the sample 
prepared and analysed at the beginning of every analytical run, following calibration of the analytical 
apparatus.  This is the component of the analytical signal which is not derived from the sample but 
from reagents, glassware etc, it can be determined by processing solvents and reagents in exactly the 
same manner as for samples. Laboratory blanks are analysed at a frequency of 1 in 20, with a 
minimum of one per batch. 
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Q2.10 Matrix Spike 

This is a sample duplicate prepared by adding a known amount of analyte prior to analysis, and then 
treated exactly the same as all other samples.  The recovery result indicates the proportion of the 
known concentration of the analyte that is detected during analysis. The laboratory acceptance criteria 
for matrix spike samples is generally 70-130% for inorganic/metals; and 60-140% for organics; and 
10-140% for SVOC and speciated phenols. 
 
Q2.11 Results of Laboratory QA 

The laboratory QA for surrogate spikes, LCS, laboratory duplicate results, method blanks and matrix 
spikes were generally within the acceptance standards.  
 
It was therefore considered that an acceptable level of laboratory precision and consistency was 
achieved and that surrogate spikes, LCS, laboratory duplicate results, method blanks and matrix spike 
results were of an acceptable level.  
 
 
 
 
 
 




