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QUALITY ASSURANCE/QUALITY CONTROL 

FOR CONTAMINATION ASSESSMENT 
MINMI 

 
 
Quality Assurance (QA) was maintained by: 
 

• compliance with a Project Quality Plan written for the objectives of the study; 
• using qualified engineers to undertake the field supervision and sampling; 
• following the Douglas Partners Pty Ltd (DP) operating procedures for sampling, field testing and 

decontamination as presented in Table 1; 
• using NATA registered laboratories for sample testing that generally utilise standard laboratory 

methods of the US EPA, the APHA and NSW EPA.  
 

Table 1 - Field Procedures 

Abbreviation Procedure Name 

FPM LOG Logging 

FPM DECONT Decontamination of Personnel and Equipment 

FPM ENVID Sample Identification, Handling, Transport and 
Storage of Contaminated Samples 

FPM PIDETC Operation of Field Analysers 

FPM ENVSAMP Sampling of Contaminated Soils 
 

(from DP Field Procedures Manual) 
 
Quality Control (QC) of the laboratory programme was achieved by the following means: 
 

• check replicate - a specific sample was split in the field, placed in separate containers and labelled 
with different sample numbers, and sent to the laboratory for analysis; 

• method blanks - the laboratory ran reagent blanks to confirm the equipment and standards used 
were uncontaminated;  

• laboratory duplicates - the laboratory split samples internally and conducted tests on separate 
extracts;  

• laboratory spikes - samples were spiked by the laboratory with a known concentration of 
contaminants and subsequently tested for percent recovery. 

 
DISCUSSION 
 

A. Check Replicate 
 
The Relative Percent Difference (RPD) between replicate results is used as a measure of laboratory 
reproducibility and is given by the following: 
 

100 x 
2)/2result  plicateRe1result  (Replicate

2)result  Replicate 1result  (Replicate ABS RPD
+

−
=  

 
The RPD can have a value between 0% and 200%. An RPD data quality objective of up to 50% is generally 
considered to be acceptable for organic analysis, and 35% for inorganics (i.e. Metals). 
 
A summary of the results of the soil replicate QA/QC testing is provided in Table 2. 
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Table 2 - Results of Quality Control Analysis 

Analyte 
Pit 1/0.1 R4 

RPD      
(%) Pit 6/0.25 R5 

RPD      
(%) Pit 7/0.1 R1 

RPD       
(%) Pit 11/0.1 R2 

RPD      
(%) Pit 19/0.1 R8 

RPD       
(%) 

Metals As <PQL 14 N/A 13 10 26 21 20 5 4 5 22 15 16 6 
  Cd <PQL 0.7 N/A 0.5 0.4 22 1.9 1.8 5 0.3 0.4 29 0.8 0.9 12 
  Cr <PQL 7.7 N/A 14 13 7 12 14 15 3.3 4.8 37 9.9 9.1 8 
  Cu 0.8 27 188 29 26 11 880 4400 133 130 260 67 31 33 6 
  Pb 5 160 188 290 460 45 410 540 27 53 81 42 140 160 13 
  Hg 0.18 0.18 0 0.09 0.07 25 0.14 0.11 24 <PQL 0.05 N/A 0.22 0.25 13 
  Ni <PQL 8.5 N/A 15 15 0 20 22 10 7.5 8.3 10 10 9.4 6 
  Zn 6.9 210 187 120 120 0 860 880 2 110 130 17 170 200 16 

TRH C6 - C9 <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  C10 - C14 <PQL <PQL N/A <PQL 34 N/A <PQL <PQL N/A <PQL <PQL N/A 35 41 16 

  C15 - C28 <PQL <PQL N/A <PQL 330 N/A 77 92 18 53 <PQL N/A 300 310 3 
  C29 - C36 <PQL <PQL N/A <PQL 420 N/A 330 250 28 240 <PQL N/A 99 93 6 

BTEX Benzene <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  Toluene <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  Ethyl Benzene <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
    Xylene <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 

PAH Total PAHs <PQL <PQL N/A 1.81 0.78 80 1.98 0.18 167 0.1 0.3 100 9.17 15.5 51 
   Benzo(a)pyrene <PQL <PQL N/A 0.21 0.08 90 1.31 0.11 169 <PQL <PQL N/A 0.77 1.2 44 

OCPs Total OCPs <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  Aldrin + Dieldrin <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  Chlordane <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  DDT <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 

  Heptachlor <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
OPPs   <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
PCBs   <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 

 
   Results expressed in mg/kg on dry weight basis 
   PQL - Practical Quantitation Limit 
   N/A   - Not Applicable 
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Table 2 (cont) - Results of Quality Control Analysis 

Analyte 
Pit 35/0.7 R3 

RPD      
(%) 

Pit 58/0.1-
0.3 D111 

RPD      
(%) 

Pit 59/0-
0.15 D109 

RPD      
(%) 

Pit 60/0.3-
0.5 D106 

RPD        
(%) 

Pit 63/0.3-
0.5 D112 

RPD      
(%) 

Metals As 10 15 40 4 4 0 10 8 22 18 85 130 11 8 32 
  Cd 0.4 0.7 55 0.3 0.3 0 3.9 0.3 171 0.4 0.3 29 0.1 0.1 0 
  Cr 10 16 46 12 12 0 9.4 6.6 35 2.9 2.7 7 6.4 9.4 38 
  Cu 5.7 6.4 12 4.7 5.9 23 27 14 63 18 14 25 19 26 31 
  Pb 11 17 43 18 15 18 410 56 152 25 20 22 11 13 17 
  Hg <PQL <PQL N/A <PQL <PQL N/A 0.08 0.11 32 0.27 0.57 71 0.07 0.05 33 
  Ni 2 1.5 29 7.1 6.2 14 9.4 4 81 9.6 7 31 7.1 9 24 
  Zn 28 24 15 30 33 10 1900 210 160 88 36 84 23 31 30 

TRH C6 - C9 <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  C10 - C14 <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 42 54 25 <PQL <PQL N/A 

  C15 - C28 <PQL <PQL N/A <PQL <PQL N/A 170 180 6 320 380 17 <PQL <PQL N/A 
  C29 - C36 <PQL <PQL N/A <PQL 77 N/A 57 97 52 120 150 22 <PQL <PQL N/A 

BTEX Benzene <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  Toluene <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  Ethyl Benzene <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
    Xylene <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 

PAH Total PAHs <PQL <PQL N/A <PQL <PQL N/A 3.05 17.7 141 3.93 2.66 39 <PQL <PQL N/A 
   Benzo(a)pyrene <PQL <PQL N/A <PQL <PQL N/A 0.15 1.7 168 0.13 0.06 74 <PQL <PQL N/A 

OCPs Total OCPs <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  Aldrin + Dieldrin <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  Chlordane <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  DDT <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 

  Heptachlor <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
OPPs   <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
PCBs   <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 

 
   Results expressed in mg/kg on dry weight basis 
   PQL - Practical Quantitation Limit 
   N/A   - Not Applicable 
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Table 2 (cont) - Results of Quality Control Analysis 

Analyte Pit 88/0-
0.05 D129 

RPD       
(%) 

Pit 92/0.3-
0.5 D123 

RPD       
(%) 

Pit 
104/0.3 R7 

RPD      
(%) 

Pit 
115/0.2 R6 

RPD      
(%) 

Bore 
97/2.0 BD4 

RPD      
(%) 

Metals As 20 7 96 <PQL 4 N/A 6 5 18 5 3 50 4 4 0 
  Cd 0.4 0.3 29 0.2 0.2 0 0.4 <PQL N/A <PQL <PQL N/A 0.3 0.4 29 
  Cr 8 4.5 56 8.9 8 11 5.5 10 58 6.2 6 3 10 10 0 
  Cu 15 8.2 59 27 26 4 9.3 14 40 3.3 2.7 20 29 31 7 
  Pb 26 17 42 15 18 18 91 15 143 4 4 0 12 13 8 
  Hg <PQL <PQL N/A 0.06 0.05 18 0.09 <PQL N/A <PQL <PQL N/A 0.05 0.06 18 
  Ni 5.2 4.4 17 16 20 22 3.6 14 118 2.4 2.3 4 31 40 25 
  Zn 60 41 38 75 77 3 58 21 94 17 16 6 150 180 18 

TRH C6 - C9 <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  C10 - C14 <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 

  C15 - C28 <PQL <PQL N/A <PQL <PQL N/A 89 130 37 <PQL <PQL N/A <PQL <PQL N/A 
  C29 - C36 <PQL <PQL N/A <PQL <PQL N/A 120 160 29 <PQL <PQL N/A <PQL <PQL N/A 

BTEX Benzene <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  Toluene <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  Ethyl Benzene <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
    Xylene <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 

PAH Total PAHs <PQL <PQL N/A <PQL <PQL N/A 0.68 2.49 114 <PQL <PQL N/A <PQL <PQL N/A 
   Benzo(a)pyrene <PQL <PQL N/A <PQL <PQL N/A 0.08 0.19 81 <PQL <PQL N/A <PQL <PQL N/A 

OCPs Total OCPs <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  Aldrin + Dieldrin <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  Chlordane <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
  DDT <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 

  Heptachlor <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
OPPs   <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 
PCBs   <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A <PQL <PQL N/A 

 
   Results expressed in mg/kg on dry weight basis 
   PQL - Practical Quantitation Limit 
   N/A   - Not Applicable 
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RPDs ranged from 0% to 188%, and generally within 0% to 50%. The high RPDs are considered to be due 
to the heterogeneity of the fill material (detailed sample descriptions contained in the test report sheets in 
Appendix A), and the results are considered to be within the acceptable limits.  
 
 

B. Method Blanks 
 
All method blanks returned results lower than the laboratory detection limit, therefore are acceptable. 
 
 

C. Laboratory Replicates 
 
The average RPD for individual contaminants generally ranged from 0% to 50%, with the exception of two 
RPD’s of 67% and one PAH result (concentration difference of 0.1 mg/kg), and one RPD of 167% 
(heterogeneous fill material), which is considered to be within acceptable limits. 
 
 

D. Laboratory Spikes 
 
Recoveries in the order of 70% to 130% are generally considered to be acceptable. The average percent 
recovery for individual organic contaminants ranged from 62% to 138%, and was generally within the quality 
control objectives.  
 
 
CONCLUSIONS 
 
The accuracy and precision of the soil testing procedures, as inferred by the QA/QC data is generally 
considered to be of sufficient standard to allow the data reported to be used to interpret site contamination 
conditions. 
 
 
















































