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Appendix 3 Summary of results 



pH (F)
pH 

(Fox)

Reaction 

Rate

pH KCl 

(23A)

Titratable 

Actual 

Acidity 

(23F)

sulfidic - 

Titratable 

Actual 

Acidity (s-

23F)

Chromium 

Reducible 

Sulfur (22B)

acidity - 

Chromium 

Reducible 

Sulfur (a-

22B)

Acid 

Neutralisi

ng 

Capacity 

(19A2)

acidity - 

Acid 

Neutralisin

g Capacity 

(a-19A2)

sulfidic - 

Acid 

Neutralising 

Capacity (s-

19A2)

KCl 

Extractab

le Sulfur 

(23Ce)

HCl 

Extractabl

e Sulfur 

(20Be)

Net Acid 

Soluble 

Sulfur 

(20Je)

acidity - 

Net Acid 

Soluble 

Sulfur (a-

20J)

sulfidic - 

Net Acid 

Soluble 

Sulfur (s-

20J)

ANC 

Fineness 

Factor

Net 

Acidity 

(sulfur 

units)

Net 

Acidity 

(acidity 

units)

Liming Rate

- - - - 18 0.03 0.03 18 - - - - - - - - - 0.03 18 -

pH Unit pH Unit - pH Unit mole H+ / t % pyrite S % S mole H+ / t % CaCO3 mole H+ / t % pyrite S % S % S % S mole H+ / t % pyrite S - % S mole H+ / t kg CaCO3/t

0.1 0.1 1 0.1 2 0.02 0.02 10 0.01 10 0.01 0.02 0.02 0.02 10 0.02 0.5 0.02 10 1

W1  0.0-0.1 1/05/2010 7.61 5.57 2 8.3 <2 <0.02 0.81 504 2.71 541 0.87 1.5 0.23 143 11

W1  0.15-0.25 1/05/2010 7.73 5.58 2 8.4 <2 <0.02 0.86 536 2.71 541 0.87 1.5 0.28 175 13

W1  0.6-0.7 1/05/2010 7.84 5.11 2 8.5 <2 <0.02 1.72 1080 2.71 541 0.87 1.5 1.15 715 54

W1  0.8 1/05/2010 7.49 4.96 2

W1  1.0-1.1 1/05/2010 7.73 5.67 2 7.2 <2 <0.02 1.52 946 1.14 227 0.36 1.5 1.27 795 60

W2  0.0-0.1 1/05/2010 7.76 6.93 2 8.5 <2 <0.02 1.36 847 5.79 1160 1.85 1.5 0.12 76 6

W2  0.2-0.3 1/05/2010 7.67 7.12 2 8.5 <2 <0.02 1.09 680 3.32 663 1.06 1.5 0.38 237 18

W2  0.5 1/05/2010 7.83 6.37 2

W2  0.7-0.8 1/05/2010 7.20 6.63 2 8.4 <2 <0.02 2.04 1270 2.34 467 0.75 1.5 1.54 960 72

W2  1.0 1/05/2010 7.04 5.89 2

W2  1.1-1.2 1/05/2010 7.21 4.93 2 7.6 <2 <0.02 1.1 689 1.14 227 0.36 1.5 0.86 538 40

W2  1.5 1/05/2010 7.31 4.51 2

W2  1.6-1.7 1/05/2010 6.64 5.52 2 7.3 <2 <0.02 1.22 761 1.05 209 0.34 1.5 1.00 621 47

W2  1.9 1/05/2010 6.70 3.59 2

W2  2.1-2.2 1/05/2010 6.80 5.37 2 7.1 <2 <0.02 0.98 615 1.18 236 0.38 1.5 0.73 458 34

W2  2.4 1/05/2010 7.10 7.01 2

W3  0.0-0.1 1/05/2010 7.36 5.69 1 8.6 <2 <0.02 0.64 400 9.13 1820 2.92 1.5 <0.02 <10 <1

W3  0.2-0.3 1/05/2010 7.77 7.19 1 8.6 <2 <0.02 1.23 765 15.3 3050 4.89 1.5 <0.02 <10 <1

W3  0.5 1/05/2010 7.49 6.09 1

W3  0.7-0.8 1/05/2010 7.13 6.63 1 8.4 <2 <0.02 0.9 559 1.29 257 0.41 1.5 0.62 387 29

W3  1.0-1.1 1/05/2010 7.03 6.57 1 8.3 <2 <0.02 1.12 698 1.14 227 0.36 1.5 0.88 547 41

W3  1.25 1/05/2010 7.11 2.92 1

W3  1.5-1.6 1/05/2010 7.21 4.34 1 7.1 <2 <0.02 1.43 893 1.22 244 0.39 1.5 1.17 730 55

W3  1.8 1/05/2010 6.90 4.71 1

W4  0.0-0.1 1/05/2010 7.45 6.18 1 8.7 <2 <0.02 0.61 380 22.6 4520 7.24 1.5 <0.02 <10 <1

W4  0.25 1/05/2010 7.54 6.87 1

W4  0.4-0.5 1/05/2010 7.57 6.74 1 8.5 <2 <0.02 1.28 796 7.95 1590 2.55 1.5 <0.02 <10 <1

W4  0.6 1/05/2010 7.21 6.03 1

W4  0.9-1.0 1/05/2010 7.36 6.87 1 8.4 <2 <0.02 1.34 835 2.71 541 0.87 1.5 0.76 474 36

W4  1.0-1.1 1/05/2010 7.39 6.68 1 8.2 <2 <0.02 1.52 951 1.29 257 0.41 1.5 1.25 779 58

W4  1.2 1/05/2010 6.81 5.79 1

W5  0.0-0.1 3/05/2010 7.62 7.54 1 8.9 <2 <0.02 0.67 418 24.6 4920 7.9 1.5 <0.02 <10 <1

W5  0.2-0.3 3/05/2010 7.28 6.81 1 8.7 <2 <0.02 0.89 556 2.98 596 0.95 1.5 0.26 159 12

W5  0.5 3/05/2010 6.81 7.42 1

W5  0.7-0.8 3/05/2010 7.37 5.97 1 8.3 <2 <0.02 2.12 1320 10 2000 3.21 1.5 <0.02 <10 <1

W5  1.0 3/05/2010 7.26 6.93 1

W5  1.2-1.3 3/05/2010 7.22 7.19 1 8.5 <2 <0.02 0.69 430 2.85 569 0.91 1.5 0.08 51 4

W5  1.5 3/05/2010 7.38 4.94 1

W5  1.6-1.7 3/05/2010 6.80 3.23 1 7.9 <2 <0.02 1.61 1000 1.69 338 0.54 1.5 1.25 777 58

W5  1.8 3/05/2010 6.92 4.33 1

W6  0-0.1 6/05/2010 7.89 7.65 1 8.7 <2 <0.02 0.43 269 36.7 7340 11.8 1.5 <0.02 <10 <1

W6  0.3-0.4 6/05/2010 8.24 6.37 1 8.7 <2 <0.02 0.8 496 37 7390 11.8 1.5 <0.02 <10 <1

W6  0 5 6/05/2010 8.05 5.91 1

W6  0.7-0.8 6/05/2010 8.15 6.54 1 8.7 <2 <0.02 0.86 538 18 3590 5.76 1.5 <0.02 <10 <1

W6  1.0 6/05/2010 7.59 5.44 1

W6  1.2-1.3 6/05/2010 7.36 6.78 1 8.6 <2 <0.02 0.89 557 16.6 3310 5.31 1.5 <0.02 <10 <1

W6  1.5 6/05/2010 7.47 5.59 1

W6  1.9-2.0 6/05/2010 7.40 4.85 1 8.2 <2 <0.02 1.75 1090 5.61 1120 1.8 1.5 0.55 343 26

W6  2.2 6/05/2010 7.26 5.89 1

W6  2.5-2.6 6/05/2010 7.59 8.50 1 8.7 <2 <0.02 0.23 146 4.76 950 1.52 1.5 <0.02 <10 <1

W7  0-0.1 6/05/2010 7.73 6.19 1 9 <2 <0.02 0.38 239 37.2 7440 11.9 1.5 <0.02 <10 <1

W7  0.2-0.3 6/05/2010 7.79 6.87 1 8.8 <2 <0.02 0.54 334 16.7 3340 5.36 1.5 <0.02 <10 <1

W7  0.5 6/05/2010 7.54 5.38 1

W7  0.8-0.9 6/05/2010 7.63 6.15 1 8.7 <2 <0.02 0.62 387 21.5 4300 6.88 1.5 <0.02 <10 <1

W7  1.1 6/05/2010 7.30 6.10 1

W7  1.4-1.5 6/05/2010 7.43 6.11 1 8.8 <2 <0.02 0.51 320 37.1 7420 11.9 1.5 <0.02 <10 <1

W7  1.65-1.8 6/05/2010 6.90 7.88 1 8.6 <2 <0.02 0.35 220 4.49 897 1.44 1.5 <0.02 <10 <1

W8  0.05-0.15 6/05/2010 7.77 6.29 1 8.7 <2 <0.02 0.43 269 37.1 7420 11.9 1.5 <0.02 <10 <1

W8  0.25-0.35 6/05/2010 7.58 6.74 1 8.7 <2 <0.02 0.6 376 16.1 3220 5.16 1.5 <0.02 <10 <1

W8  0.5 6/05/2010 7.44 7.01 1

W8  0.7-0.8 6/05/2010 7.58 6.33 1 8.8 <2 <0.02 0.52 322 20.6 4120 6.61 1.5 <0.02 <10 <1

W8  1-1.2 6/05/2010 7.36 8.28 1 8.7 <2 <0.02 0.1 63 2.49 497 0.8 1.5 <0.02 <10 <1

W9  0.0-0.1 4/05/2010 7.98 6.27 2 8.7 <2 <0.02 0.57 357 24.6 4920 7.9 1.5 <0.02 <10 <1

W9  0.25 4/05/2010 8.21 6.03 2

W9  0.3-0.4 4/05/2010 8.07 6.06 2 8.8 <2 <0.02 0.47 296 10.4 2090 3.34 1.5 <0.02 <10 <1

W9  0.5 4/05/2010 8.30 8.75 2

W10  0.0-0.1 4/05/2010 8.42 7.01 1

W10  0.1-0.2 4/05/2010 8.45 6.88 2 8.8 <2 <0.02 0.35 220 10.9 2180 3.5 1.5 <0.02 <10 <1

W11  0-0.05 5/05/2010 7.84 7.52 2 9.1 <2 <0.02 0.06 34 25.1 5010 8.03 1.5 <0.02 <10 <1

W12  0-0.1 5/05/2010 7.85 7.46 2 9.1 <2 <0.02 0.04 24 10.3 2050 3.29 1.5 <0.02 <10 <1

W13  0-0.1 5/05/2010 7.57 7.52 2 9.1 <2 <0.02 0.14 88 11.6 2320 3.72 1.5 <0.02 <10 <1

W14  0-0.1 5/05/2010 8.58 7.28 1 9.1 <2 <0.02 0.1 66 23.1 4610 7.39 1.5 <0.02 <10 <1

W14  0.16-0.26 5/05/2010 8.13 7.89 1 8.7 <2 <0.02 0.63 392 10.9 2170 3.48 1.5 <0.02 <10 <1

W14  0.45 5/05/2010 8.15 7.99 1

W15 0-0.1 4/05/2010 7.95 6.87 1 9 <2 <0.02 0.09 56 24.6 4920 7.9 1.5 <0.02 <10 <1

W15 0.1-0.2 4/05/2010 8.34 6.79 1 8.9 <2 <0.02 0.11 70 24.6 4920 7.9 1.5 <0.02 <10 <1

W15  0.4 4/05/2010 7.88 7.84 1

W15  0.5-0.6 4/05/2010 8.21 7.00 1 9.1 <2 <0.02 0.1 63 11.1 2210 3.55 1.5 <0.02 <10 <1

W15  0.7 4/05/2010 8.39 7.01 1

W15  0.9-1.0 4/05/2010 8.41 6.93 1 9.1 <2 <0.02 0.12 78 11.1 2220 3.56 1.5 <0.02 <10 <1

W15  1.2 4/05/2010 8.51 7.15 1

W15  1.3-1.4 4/05/2010 8.54 6.86 1 8.9 <2 <0.02 0.36 224 24.6 4920 7.9 1.5 <0.02 <10 <1

W15  1.6 4/05/2010 8.45 6.90 1

W15  1.7-1.8 4/05/2010 8.11 6.46 1 9 <2 <0.02 0.24 147 11.4 2270 3.65 1.5 <0.02 <10 <1

W15  2.0 4/05/2010 8.23 6.72 1

W15  2.2-2.3 4/05/2010 8.58 7.43 1 8.8 <2 <0.02 0.31 195 10.3 2050 3.29 1.5 <0.02 <10 <1

W16 0-0.1 4/05/2010 8.15 7.22 1 9.1 <2 <0.02 0.09 59 11.1 2220 3.56 1.5 <0.02 <10 <1

W16  0.25 4/05/2010 8.34 7.15 1

W16  0.3-0.4 4/05/2010 8.07 6.90 1 9.2 <2 <0.02 0.08 52 11 2200 3.54 1.5 <0.02 <10 <1

W16  0.6 4/05/2010 8.47 7.07 1

W16  0.8-0.9 4/05/2010 8.22 7.58 1 9.2 <2 <0.02 0.07 43 24.6 4920 7.9 1.5 <0.02 <10 <1

W16  1.1 4/05/2010 8.21 6.98 1

W16  1.2-1.3 4/05/2010 7.93 7.08 1 9.2 <2 <0.02 0.06 37 24.6 4920 7.9 1.5 <0.02 <10 <1

W16  1.5 4/05/2010 8.23 7.01 1

W16  1.6-1.7 4/05/2010 8.28 7.01 1 9.1 <2 <0.02 0.09 58 24.6 4920 7.9 1.5 <0.02 <10 <1

W16  1.9 4/05/2010 8.27 6.85 1

W16  2.0-2.1 4/05/2010 8.25 6.63 1 8.9 <2 <0.02 0.3 186 8.81 1760 2.82 1.5 <0.02 <10 <1

W16  2.2 4/05/2010 8.45 6.87 1

W17  0-0.1 7/05/2010 8.07 7.64 2 9 <2 <0.02 0.04 28 15.5 3100 4.97 1.5 <0.02 <10 <1

W17  0.23-0.33 7/05/2010 8.21 6.98 2 8.9 <2 <0.02 0.12 72 22.4 4480 7.18 1.5 <0.02 <10 <1

W17  0.5 7/05/2010 8.22 7.00 2

W17  0.65-0.75 7/05/2010 7.94 8.71 2 8.7 <2 <0.02 <0.02 <10 3.26 652 1.04 1.5 <0.02 <10 <1

W18  0-0.1 7/05/2010 7.43 6.83 2 8.7 <2 <0.02 0.12 72 8.08 1610 2.59 1.5 <0.02 <10 <1

W18  0.1-0.2 7/05/2010 7.97 7.83 2 9.1 <2 <0.02 0.11 70 11.1 2230 3.57 1.5 <0.02 <10 <1

W18  0.3-0.4 7/05/2010 7.92 7.06 2 9.1 <2 <0.02 0.08 53 7.26 1450 2.32 1.5 <0.02 <10 <1

W18  0.5-0.6 7/05/2010 8.08 8.61 2 8.8 <2 <0.02 0.03 18 2.84 568 0.91 1.5 <0.02 <10 <1

W19  0.0-0.1 3/05/2010 6.93 6.76 1 8.9 <2 <0.02 0.23 144 3.34 667 1.07 1.5 <0.02 <10 <1

W19  0.3-0.4 3/05/2010 7.31 6.54 1 8.8 <2 <0.02 0.3 187 3.02 604 0.97 1.5 <0.02 <10 <1

W19  0.65 3/05/2010 6.94 6.59 1

W19  0.9-1.0 3/05/2010 7.50 6.35 1 8.6 <2 <0.02 0.86 535 3.63 724 1.16 1.5 0.08 52 4

W19  1.25 3/05/2010 7.37 6.67 1

W19  1.5-1.6 3/05/2010 7.78 8.70 1 8.4 <2 <0.02 0.12 78 0.87 173 0.28 1.5 <0.02 <10 <1

W20  0.0-0.1 1/05/2010 7.55 5.72 1 8.6 <2 <0.02 0.86 538 3.4 678 1.09 1.5 0.14 86 6

W20  0.3-0.4 1/05/2010 7.35 6.69 1 8.4 <2 <0.02 1.56 975 2.16 431 0.69 1.5 1.10 688 52

W20  0.5 1/05/2010 7.23 6.21 2

W20  0.6-0.7 1/05/2010 7.39 4.04 2 7.9 <2 <0.02 1.68 1050 1.2 239 0.38 1.5 1.42 887 66

W20  1.0 1/05/2010 7.28 2.35 1

W21  0.0-0.1 1/05/2010 7.46 3.38 1 8.2 <2 <0.02 0.47 293 2.52 503 0.81 1.5 <0.02 <10 <1

W21  0.1-0.2 1/05/2010 7.69 6.42 1 7.7 <2 <0.02 0.51 318 0.96 192 0.31 1.5 0.30 191 14

W21  0.5-0.6 1/05/2010 7.33 5.45 1 7.3 <2 <0.02 1.04 652 0.76 152 0.24 1.5 0.88 551 41

W21  0.75 1/05/2010 6.96 2.94 1

W21  0.9-1.0 1/05/2010 7.42 2.05 1 7 <2 <0.02 1.02 636 1.12 223 0.36 1.5 0.78 486 36

W22  0.0-0.1 1/05/2010 7.36 4.51 2 8.2 <2 <0.02 0.48 302 5.24 1050 1.68 1.5 <0.02 <10 <1

W22  0.2-0.3 1/05/2010 7.47 6.24 1 7.4 <2 <0.02 1.2 752 0.64 128 0.2 1.5 1.07 666 50

W22  0.9 1/05/2010 7.01 5.57 1

W22  0.8-0.9 1/05/2010 7.31 6.63 1 7.2 <2 <0.02 0.39 244 3 599 0.96 1.5 <0.02 <10 <1

Guidelines for Sampling and Analysis of 

Lowland Acid Sulfate Soils (ASS) in 

Queensland 1998 - Action Criteria (> 1000 

tonnes disturbed)
Units

Laboratory Detection Limit

Potential Acidity

Sample Date

Screening Analysis Actual Acidity

Appendix 3        Table 1: Summary of Acid Sulfate Soil Data - Sub-tidal

EA033-C: Acid Neutralising EA033-D: Retained Acidity EA033-E: Acid Base Accounting



NOTES
 - Denotes no criteria for that parameter

Yellow highlighting indicates parameters above applied guideline/criteria.

NT indicates a sample which was not tested for a particular parameter.

Reaction rate is a subjective assessment of the strength of the reaction to hydrogen peroxide: 1 (minor bubbling) to 4 (violent with frothing and heat produced)

pH <3

pH 3 - 4

pH 4 - 5

Liming rate treatment categories

L ≤0.1

M 0.1 – 1

H 1 – 5

VH 5 – 25

XH >25 

Low treatment

Medium treatment

High treatment

Very high treatment

Extra high treatment

pHFOX



pH (F)
pH 

(Fox)

Reaction 

Rate

pH KCl 

(23A)

Titratable 

Actual 

Acidity 

(23F)

sulfidic - 

Titratable 

Actual 

Acidity (s-

23F)

Chromium 

Reducible 

Sulfur 

(22B)

acidity - 

Chromium 

Reducible 

Sulfur (a-

22B)

Acid 

Neutralisi

ng 

Capacity 

(19A2)

acidity - 

Acid 

Neutralisin

g Capacity 

(a-19A2)

sulfidic - 

Acid 

Neutralisi

ng 

Capacity 

(s-19A2)

KCl 

Extractab

le Sulfur 

(23Ce)

HCl 

Extractabl

e Sulfur 

(20Be)

Net Acid 

Soluble 

Sulfur 

(20Je)

acidity - 

Net Acid 

Soluble 

Sulfur (a-

20J)

sulfidic - 

Net Acid 

Soluble 

Sulfur (s-

20J)

ANC 

Fineness 

Factor

Net 

Acidity 

(sulfur 

units)

Net 

Acidity 

(acidity 

units)

Liming Rate

- - - - 18 0.03 0.03 18 - - - - - - - - - 0.03 18 -

pH Unit pH Unit - pH Unit mole H+ / t % pyrite S % S mole H+ / t % CaCO3 mole H+ / t % pyrite S % S % S % S mole H+ / t % pyrite S - % S mole H+ / t kg CaCO3/t

0.1 0.1 1 0.1 2 0.02 0.02 10 0.01 10 0.01 0.02 0.02 0.02 10 0.02 0.5 0.02 10 1

MF01  0-0.1 13/05/2010 Supratidal flat 7.84 7.98 1 9 <2 <0.02 <0.02 <10 4.64 928 1.49 1.5 <0.02 <10 <1

MF01  0.1-0.2 13/05/2010 Supratidal flat 7.08 4.69 2 5.1 31 0.05 1.58 989 1.5 1.64 1020 76

MF01  0.5 13/05/2010 Supratidal flat 6.52 8.25 2

MF01  0.7-0.8 13/05/2010 Supratidal flat 6.39 2.24 2 5.5 22 0.03 1.68 1050 1.5 1.71 1070 80

MF01  1.0 13/05/2010 Supratidal flat 6.94 3.19 2

MF01  1.2-1.3 13/05/2010 Supratidal flat 6.75 2.95 2 6.3 4 <0.02 0.82 509 1.5 0.82 513 38

MF02  0-0.1 13/05/2010 Supratidal flat 7.66 7.89 1 6.6 <2 <0.02 <0.02 <10 10.3 2060 3.31 1.5 <0.02 <10 <1

MF02  0.1-0.2 13/05/2010 Supratidal flat 7.96 6.78 1 6.6 <2 <0.02 0.37 229 6.14 1230 1.97 1.5 <0.02 <10 <1

MF02  0.5 13/05/2010 Supratidal flat 6.91 3.56 2

MF02  0.75-0.85 13/05/2010 Supratidal flat 7.26 2.23 2 6.2 3 <0.02 0.4 250 1.5 0.4 252 19

MF02  1.0 13/05/2010 Supratidal flat 7.45 2.17 3

MF02  1.25-1.35 13/05/2010 Supratidal flat 7.37 1.86 3 6.3 <2 <0.02 0.2 125 1.5 0.2 126 9

MF02  1.6 13/05/2010 Supratidal flat 7.39 1.95 3

MF03  0-0.1 15/05/2010 Tidal Creek 6.93 4.70 1 6.7 <2 <0.02 0.35 216 1.04 207 0.33 1.5 0.12 78 6

MF03  0.15-0.3 15/05/2010 Tidal Creek 7.07 4.48 1 6.2 5 <0.02 <0.02 <10 1.5 0.02 15 1

MF04  0-0.1 14/05/2010 Intertidal flat 7.05 6.40 1 6.3 2 <0.02 0.03 18 1.5 0.03 20 2

MF04  0.25-0.35 14/05/2010 Intertidal flat 6.36 3.80 1 5.9 19 0.03 0.91 568 1.5 0.94 587 44

MF04 0.5 14/05/2010 Intertidal flat 5.49 3.85 1

MF04  0.75-0.85 14/05/2010 Intertidal flat 6.28 3.10 1 5.9 15 0.02 1.52 949 1.5 1.55 964 72

MF04 1.1 14/05/2010 Intertidal flat 6.05 2.87 1

MF05  0-0.25 14/05/2010 Supratidal flat 7.61 7.73 1 8.2 <2 <0.02 <0.02 <10 1.67 334 0.54 1.5 <0.02 <10 <1

MF05 0.25-0.5 14/05/2010 Supratidal flat 7.73 7.87 1

MF05  0.5-0.75 14/05/2010 Supratidal flat 7.37 7.69 1 6.9 <2 <0.02 <0.02 <10 0.42 83 0.13 1.5 <0.02 <10 <1

MF05 0.75-1.0 14/05/2010 Supratidal flat 7.33 7.80 1

MF05  1.0-1.25 14/05/2010 Supratidal flat 7.21 7.67 1 6.7 <2 <0.02 <0.02 <10 0.37 74 0.12 1.5 <0.02 <10 <1

MF05  1.25-1.5 15/05/2010 Supratidal flat 7.22 8.16 1 6.6 <2 <0.02 <0.02 <10 0.25 49 0.08 1.5 <0.02 <10 <1

MF05 1.5-1.75 15/05/2010 Supratidal flat 6.61 8.21 1

MF05  1.75-2.0 15/05/2010 Supratidal flat 6.89 8.07 1 6.3 2 <0.02 <0.02 <10 1.5 <0.02 <10 <1

MF05 2.0-2.5 15/05/2010 Supratidal flat 6.75 7.51 1

MF06  0-0.1 14/05/2010 Extratidal flat 7.32 7.46 1 7.2 <2 <0.02 <0.02 <10 3.14 628 1.01 1.5 <0.02 <10 <1

MF06  0.1-0.25 14/05/2010 Extratidal flat 7.28 7.87 1 6.9 <2 <0.02 <0.02 <10 0.74 147 0.24 1.5 <0.02 <10 <1

MF06 0.25-0.5 15/05/2010 Extratidal flat 7.22 7.79 1

MF06  0.5-0.75 14/05/2010 Extratidal flat 7.35 7.97 1 6.8 <2 <0.02 <0.02 <10 0.29 59 0.09 1.5 <0.02 <10 <1

MF06 0.75-1.0 14/05/2010 Extratidal flat 7.20 7.60 1

MF06 1-1.25 14/05/2010 Extratidal flat 7.55 8.51 1 6.9 <2 <0.02 <0.02 <10 0.32 64 0.1 1.5 <0.02 <10 <1

MF06  1.25-1.5 15/05/2010 Extratidal flat 7.03 7.30 1 6.3 3 <0.02 <0.02 <10 1.5 <0.02 <10 <1

MF06 1.5-1.75 15/05/2010 Extratidal flat 7.37 7.55 1

MF06  1.75-2 15/05/2010 Extratidal flat 6.74 7.03 1 6.1 6 <0.02 <0.02 <10 1.5 <0.02 <10 <1

MF06 2.0-2.25 15/05/2010 Extratidal flat 7.01 7.26 1

MF06  2.25-2.5 15/05/2010 Extratidal flat 6.81 7.28 1 6.1 6 <0.02 <0.02 <10 1.5 <0.02 <10 <1

MF06 2.5-2.75 15/05/2010 Extratidal flat 6.46 7.07 1

MF06  2.75-3.0 15/05/2010 Extratidal flat 6.54 6.33 1 6.1 7 <0.02 <0.02 <10 1.5 <0.02 <10 <1

MF07  0-0.25 14/05/2010 Supratidal flat 6.84 7.15 1 7 <2 <0.02 <0.02 <10 0.54 108 0.17 1.5 <0.02 <10 <1

MF07  0.25-0.5 14/05/2010 Supratidal flat 7.07 7.36 1

MF07  0.5-0.75 14/05/2010 Supratidal flat 7.62 7.48 1 6.6 <2 <0.02 <0.02 <10 0.52 103 0.16 1.5 <0.02 <10 <1

MF07  0.75-1.0 14/05/2010 Supratidal flat 7.74 8.48 1

MF07  1.0-1.25 14/05/2010 Supratidal flat 8.14 8.54 1 7.1 <2 <0.02 <0.02 <10 0.24 49 0.08 1.5 <0.02 <10 <1

MF07  1.25-1.35 14/05/2010 Supratidal flat 7.34 8.29 1 6.9 <2 <0.02 <0.02 <10 0.24 49 0.08 1.5 <0.02 <10 <1

MF07  1.25-1.5 15/05/2010 Supratidal flat 7.18 8.30 1 6.4 <2 <0.02 <0.02 <10 1.5 <0.02 <10 <1

MF07  1.5-1.75 15/05/2010 Supratidal flat 6.99 8.25 1 6.4 <2 <0.02 <0.02 <10 1.5 <0.02 <10 <1

MF07  1.75-2.0 15/05/2010 Supratidal flat 6.66 7.37 1

MF08  0.0-0.5 14/05/2010 Supratidal flat 7.38 7.54 1 7.9 <2 <0.02 <0.02 <10 3.14 628 1.01 1.5 <0.02 <10 <1

MF08  0.5-0.75 14/05/2010 Supratidal flat 7.49 8.64 1 6.3 <2 <0.02 0.26 162 1.5 0.26 164 12

MF08  0.75-1 14/05/2010 Supratidal flat 7.18 8.61 1 6.6 <2 <0.02 0.44 278 0.64 128 0.2 1.5 0.31 193 14

MF08  1.0-1.25 14/05/2010 Supratidal flat 7.05 8.32 1

MF08  1.25-1.5 15/05/2010 Supratidal flat 6.51 7.86 1 6.2 5 <0.02 <0.02 12 1.5 0.03 18 1

MF08  1.5-1.75 15/05/2010 Supratidal flat 6.24 7.36 1

MF08  1.75-2 15/05/2010 Supratidal flat 6.54 6.64 1 6.1 6 <0.02 <0.02 <10 1.5 0.02 16 1

MF09  0-0.1 14/05/2010 Supratidal flat 6.99 3.46 1 5.5 30 0.05 1.89 1180 1.5 1.94 1210 91

MF09  0.1-0.2 14/05/2010 Supratidal flat 7.22 7.35 1 6.8 <2 <0.02 0.22 135 10.3 2060 3.31 1.5 <0.02 <10 <1

MF09  0.3-0.4 14/05/2010 Supratidal flat 6.57 2.45 2 6.3 4 <0.02 0.21 129 1.5 0.21 133 10

MF09  0.5-0.75 15/05/2010 Supratidal flat 7.17 4.22 2

MF09  0.75-1 15/05/2010 Supratidal flat 7.42 7.32 1 5.8 14 0.02 0.54 339 1.5 0.56 353 26

MF09  1.0-1.25 15/05/2010 Supratidal flat 7.36 7.20 1

MF10  0.0-0.1 14/05/2010 Intertidal flat 7.22 7.32 1 6.7 <2 <0.02 <0.02 <10 0.96 192 0.31 1.5 <0.02 <10 <1

MF10  0.1-0.2 14/05/2010 Intertidal flat 6.98 4.07 1 5.9 17 0.03 1.76 1100 1.5 1.79 1110 84

MF10  0.25-0.35 14/05/2010 Intertidal flat 7.00 4.78 1 5.5 11 <0.02 0.94 588 1.5 0.96 599 45

MF10  0.5-0.75 15/05/2010 Intertidal flat 7.47 2.52 1

MF10  0.75-1 15/05/2010 Intertidal flat 7.49 5.85 1 6.7 <2 <0.02 0.3 184 0.34 69 0.11 1.5 0.22 138 10

MF10  1.0-1.25 15/05/2010 Intertidal flat 6.95 7.30 1

MF10  1.25-1.5 15/05/2010 Intertidal flat 7.13 8.02 1 6.4 <2 <0.02 0.09 59 1.5 0.1 60 4

MF10  1.5-1.75 15/05/2010 Intertidal flat 7.07 5.44 1

MF12  0-0.1 15/05/2010 Tidal Creek 7.11 7.54 1 6.9 <2 <0.02 <0.02 <10 0.22 44 0.07 1.5 <0.02 <10 <1

MF12  0.3-0.4 15/05/2010 Tidal Creek 7.40 8.55 1 6.7 <2 <0.02 <0.02 <10 0.27 54 0.09 1.5 <0.02 <10 <1

MF13  0-0.1 10/05/2010 Intertidal flat 8.05 6.85 1 7.2 <2 <0.02 0.18 116 2.06 412 0.66 1.5 <0.02 <10 <1

MF13  0.2-0.3 10/05/2010 Intertidal flat 7.31 2.27 2 6 14 0.02 2.38 1480 1.5 2.4 1500 112

MF13  0.5 10/05/2010 Intertidal flat 6.88 2.99 2

MF13  0.8-0.9 10/05/2010 Intertidal flat 6.51 2.45 2 6.3 7 <0.02 1.12 700 1.5 1.13 708 53

MF13  1.1-1.2 10/05/2010 Intertidal flat 7.23 3.47 2 5.5 24 0.04 1.86 1160 1.5 1.9 1180 89

MF13  1.5-1.6 10/05/2010 Intertidal flat 7.72 4.21 2 6 13 0.02 2.94 1830 1.5 2.96 1840 138

MF13  1.8 10/05/2010 Intertidal flat 8.21 2.98 2

MF14  0-0.1 11/05/2010 Intertidal flat 6.92 6.60 1 6.5 <2 <0.02 0.06 38 0.42 84 0.13 1.5 <0.02 <10 <1

MF14  0.2-0.3 11/05/2010 Intertidal flat 6.84 2.70 2 6.3 7 <0.02 2.12 1320 1.5 2.13 1330 100

MF14  0.5 11/05/2010 Intertidal flat 6.62 2.40 2

MF14  0.75-0.85 11/05/2010 Intertidal flat 6.82 3.20 2 6.4 4 <0.02 1.38 861 1.5 1.39 865 65

MF14  1.0 11/05/2010 Intertidal flat 7.17 2.91 2

MF14  1.25-1.35 11/05/2010 Intertidal flat 6.69 3.92 2 6.5 <2 <0.02 1.13 703 0.86 172 0.28 1.5 0.94 588 44

MF14  1.4-1.5 11/05/2010 Intertidal flat 7.00 4.88 2 6.5 <2 <0.02 1.12 696 11.9 2370 3.8 1.5 1.12 696 52

MF14  1.6 11/05/2010 Intertidal flat 6.96 7.33 2

MF15  0-0.1 11/05/2010 Supratidal flat 7.38 7.77 1 6.9 <2 <0.02 0.03 17 0.46 93 0.15 1.5 <0.02 <10 <1

MF15  0.3-0.4 11/05/2010 Supratidal flat 6.21 3.03 2 6.6 <2 <0.02 0.65 408 0.77 154 0.25 1.5 0.49 306 23

MF15  0.5 11/05/2010 Supratidal flat 6.57 3.10 2

MF15  0.7-0.8 11/05/2010 Supratidal flat 7.24 2.36 2 6.6 <2 <0.02 1.5 938 0.88 177 0.28 1.5 1.32 820 62

MF15  1.0 11/05/2010 Supratidal flat 7.17 5.30 2

MF15  1.2-1.3 11/05/2010 Supratidal flat 7.03 4.32 2 8.3 <2 <0.02 1.73 1080 3.03 605 0.97 1.5 1.08 676 51

MF15  1.5 11/05/2010 Supratidal flat 7.51 3.85 2

MF15  1.7-1.8 11/05/2010 Supratidal flat 7.00 6.84 2 7.7 <2 <0.02 1.05 657 1 200 0.32 1.5 0.84 524 39

MF15  2.0-2.1 11/05/2010 Supratidal flat 7.10 3.68 2 6.7 <2 <0.02 1.81 1130 1.21 242 0.39 1.5 1.55 966 72

MF16  0-0.1 11/05/2010 Supratidal flat 7.00 7.44 1 7.1 <2 <0.02 0.03 17 0.54 107 0.17 1.5 <0.02 <10 <1

MF16  0.2-0.3 11/05/2010 Supratidal flat 5.98 3.89 1 5.5 27 0.04 0.9 559 1.5 0.94 586 44

MF16  0.5 11/05/2010 Supratidal flat 6.04 2.29 1

MF16  0.75-0.85 11/05/2010 Supratidal flat 6.66 3.71 1 6.5 <2 <0.02 1.19 744 0.7 140 0.22 1.5 1.04 651 49

MF16  1-1.1 11/05/2010 Supratidal flat 6.63 2.80 2 7 <2 <0.02 1.31 816 0.84 167 0.27 1.5 1.13 704 53

MF16 1.3 11/05/2010 Supratidal flat 7.03 6.22 2

MF16  1.5-1.6 11/05/2010 Supratidal flat 7.14 5.65 2 8.4 <2 <0.02 1.28 801 3.12 623 1 1.5 0.62 386 29

MF16  1.8 11/05/2010 Supratidal flat 6.76 4.90 2

MF16  2-2.1 11/05/2010 Supratidal flat 7.16 4.49 2 8.6 <2 <0.02 1.45 905 2.38 474 0.76 1.5 0.94 588 44

MF16  2.3-2.4 11/05/2010 Supratidal flat 7.04 5.41 2 7.7 <2 <0.02 0.79 492 0.88 177 0.28 1.5 0.6 374 28

MF16  2.6 11/05/2010 Supratidal flat 7.35 3.74 2

MF17  0-0.1 11/05/2010 Supratidal flat 6.18 6.87 1 7.2 <2 <0.02 0.16 98 0.7 140 0.22 1.5 <0.02 <10 <1

MF17  0.25 11/05/2010 Supratidal flat 6.78 7.25 1

MF17  0.5-0.6 11/05/2010 Supratidal flat 5.57 2.32 2 6.6 <2 <0.02 1.28 797 0.35 70 0.11 1.5 1.2 750 56

MF17  0.8 11/05/2010 Supratidal flat 6.76 4.35 2

MF17  1.1-1.2 11/05/2010 Supratidal flat 6.93 6.05 2 8.5 <2 <0.02 1.35 840 3.63 726 1.16 1.5 0.57 356 27

MF17  1.5 11/05/2010 Supratidal flat 6.88 6.19 2

MF17  1.75-1.85 11/05/2010 Supratidal flat 6.52 5.20 2 8.3 <2 <0.02 1.17 729 2.56 512 0.82 1.5 0.62 388 29

MF17  2.0 11/05/2010 Supratidal flat 6.85 5.10 2

MF17  2.2-2.3 11/05/2010 Supratidal flat 6.71 3.24 2 8.1 <2 <0.02 1.66 1040 1.14 228 0.36 1.5 1.42 885 66

MF17  2.4 11/05/2010 Supratidal flat 6.97 4.15 2

MF18  0-0.1 11/05/2010 Supratidal flat 6.59 6.63 2 5.7 20 0.03 0.15 91 1.5 0.18 111 8

MF18  0.25 11/05/2010 Supratidal flat 5.89 2.80 2

MF18  0.4-0.5 11/05/2010 Supratidal flat 6.23 3.55 2 6.2 9 <0.02 1.73 1080 1.5 1.74 1090 82

MF18  0.75 11/05/2010 Supratidal flat 6.38 3.69 2

MF18  1-1.1 11/05/2010 Supratidal flat 6.20 5.86 2 7.2 <2 <0.02 2.5 1560 1.19 237 0.38 1.5 2.25 1400 105

MF18  1.2-1.3 11/05/2010 Supratidal flat 6.58 4.58 2 8 <2 <0.02 1.69 1050 1.3 260 0.42 1.5 1.41 880 66

MF18  1.5 11/05/2010 Supratidal flat 7.25 6.38 2

MF18  1.75-1.85 11/05/2010 Supratidal flat 7.16 6.24 2 8.5 <2 <0.02 1.24 773 4.14 828 1.33 1.5 0.35 220 16

MF18  2.0 11/05/2010 Supratidal flat 6.09 4.97 2

MF18  2.1-2.2 11/05/2010 Supratidal flat 6.92 4.86 2 8.1 <2 <0.02 1.74 1080 11.9 2370 3.8 1.5 <0.02 <10 <1

MF19  0-0.1 11/05/2010 Supratidal flat 7.20 6.91 2 7.2 <2 <0.02 0.7 436 1.02 205 0.33 1.5 0.48 299 22

MF19  0.1-0.2 11/05/2010 Supratidal flat 5.29 2.17 2 5.6 23 0.04 1.27 792 1.5 1.31 815 61

MF19  0.5 11/05/2010 Supratidal flat 6.82 3.12 2

MF19  0.7-0.8 11/05/2010 Supratidal flat 6.30 3.03 2 5.8 18 0.03 1.73 1080 1.5 1.76 1100 82

MF19  1.0 11/05/2010 Supratidal flat 5.17 4.39 2

MF19  1.3-1.4 11/05/2010 Supratidal flat 6.88 5.35 2 8.2 <2 <0.02 1.2 746 2.28 456 0.73 1.5 0.71 442 33

MF19  1.7 11/05/2010 Supratidal flat 6.38 5.84 2

MF19  2-2.1 11/05/2010 Supratidal flat 6.53 5.58 2 8.6 <2 <0.02 1.1 689 2.72 544 0.87 1.5 0.52 326 24

MF19  2.25-2.35 11/05/2010 Supratidal flat 6.79 6.39 2 8.5 <2 <0.02 1.5 936 2.89 577 0.92 1.5 0.88 551 41

MF20  0-0.05 11/05/2010 Supratidal flat 7.60 6.51 1 7.4 <2 <0.02 0.12 76 1.63 326 0.52 1.5 <0.02 <10 <1

Units

Laboratory Detection Limit

Appendix 3        Table 2: Summary of Acid Sulfate Soil Data - Mudflats

EA033-C: Acid Neutralising EA033-D: Retained Acidity EA033-E: Acid Base AccountingPotential Acidity

Sample Date

Screening Analysis Actual Acidity

Landform

Guidelines for Sampling and Analysis of Lowland Acid 

Sulfate Soils (ASS) in Queensland 1998 - Action Criteria 

(> 1000 tonnes disturbed)



pH (F)
pH 

(Fox)

Reaction 

Rate

pH KCl 

(23A)

Titratable 

Actual 

Acidity 

(23F)

sulfidic - 
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acidity - 
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20J)

ANC 

Fineness 

Factor

Net 

Acidity 

(sulfur 

units)

Net 

Acidity 

(acidity 

units)

Liming Rate

- - - - 18 0.03 0.03 18 - - - - - - - - - 0.03 18 -

pH Unit pH Unit - pH Unit mole H+ / t % pyrite S % S mole H+ / t % CaCO3 mole H+ / t % pyrite S % S % S % S mole H+ / t % pyrite S - % S mole H+ / t kg CaCO3/t

0.1 0.1 1 0.1 2 0.02 0.02 10 0.01 10 0.01 0.02 0.02 0.02 10 0.02 0.5 0.02 10 1

Units

Laboratory Detection Limit

Appendix 3        Table 2: Summary of Acid Sulfate Soil Data - Mudflats

EA033-C: Acid Neutralising EA033-D: Retained Acidity EA033-E: Acid Base AccountingPotential Acidity

Sample Date

Screening Analysis Actual Acidity

Landform

Guidelines for Sampling and Analysis of Lowland Acid 

Sulfate Soils (ASS) in Queensland 1998 - Action Criteria 

(> 1000 tonnes disturbed)

MF20  0.05-0.15 11/05/2010 Supratidal flat 4.92 1.91 2 5.1 39 0.06 1.85 1160 1.5 1.92 1200 90

MF20  0.4 11/05/2010 Supratidal flat 4.71 3.07 2

MF20  0.75-0.85 11/05/2010 Supratidal flat 6.01 3.56 2 6.2 8 <0.02 1.73 1080 1.5 1.74 1090 82

MF20  1-1.1 11/05/2010 Supratidal flat 6.38 5.92 2 8.4 <2 <0.02 1.82 1130 6.05 1210 1.94 1.5 0.52 326 24

MF20  1.25 11/05/2010 Supratidal flat 6.67 5.77 2

MF20  1.5-1.6 11/05/2010 Supratidal flat 6.82 4.92 2 8.5 <2 <0.02 1.28 797 2.49 498 0.8 1.5 0.74 465 35

MF20  1.8-1.9 11/05/2010 Supratidal flat 6.27 4.60 2 8.2 <2 <0.02 1.27 792 1.68 335 0.54 1.5 0.91 568 43

MF21  0-0.1 13/05/2010 Supratidal flat 4.78 3.79 2 5 30 0.05 <0.02 <10 1.5 0.05 30 2

MF21  0.2-0.3 13/05/2010 Supratidal flat 3.68 1.78 2 4.5 66 0.11 1.86 1160 1.5 1.96 1220 92

MF21  0.5 13/05/2010 Supratidal flat 4.54 1.45 2

MF21  0.75-0.85 13/05/2010 Supratidal flat 4.45 2.27 2 4.4 68 0.11 1.62 1010 0.52 0.6 0.07 33 0.05 1.5 1.78 1110 83

MF21  1.0 13/05/2010 Supratidal flat 5.45 1.89 2

MF21  1.3-1.4 13/05/2010 Supratidal flat 5.97 3.55 2 5.6 25 0.04 2.27 1410 1.5 2.31 1440 108

MF21  1.7 13/05/2010 Supratidal flat 6.72 5.62 2

MF21  1.9-2.0 13/05/2010 Supratidal flat 6.94 5.78 2 8.1 <2 <0.02 1.76 1100 4.62 923 1.48 1.5 0.77 481 36

MF21  2.3 13/05/2010 Supratidal flat 6.84 6.28 2

MF21  2.65-2.75 13/05/2010 Supratidal flat 6.74 5.04 2 7.4 <2 <0.02 0.91 566 1.06 211 0.34 1.5 0.68 425 32

MF21  2.9 13/05/2010 Supratidal flat 6.70 4.33 2

MF22  0-0.1 12/05/2010 Supratidal flat 5.67 4.25 1 6.6 <2 <0.02 0.53 328 0.42 85 0.14 1.5 0.44 272 20

MF22  0.1-0.2 12/05/2010 Supratidal flat 5.35 1.41 2 5.3 27 0.04 0.61 379 1.5 0.65 406 30

MF22  0.5 12/05/2010 Supratidal flat 6.30 1.45 2

MF22  0.75-0.85 12/05/2010 Supratidal flat 6.75 1.70 2 4.6 53 0.08 1.03 644 1.5 1.12 697 52

MF22  1-1.1 12/05/2010 Supratidal flat 6.85 1.73 2 6.2 7 <0.02 0.87 544 1.5 0.88 551 41

MF22  1.15-1.25 12/05/2010 Supratidal flat 6.86 2.28 2 6.4 3 <0.02 2.31 1440 1.5 2.31 1440 108

MF22  1.5 12/05/2010 Supratidal flat 6.87 4.59 2

MF22  1.75-1.85 12/05/2010 Supratidal flat 6.90 4.34 2 8 <2 <0.02 1.76 1100 6.58 1310 2.11 1.5 0.36 223 17

MF22  2.0 12/05/2010 Supratidal flat 6.71 5.49 2

MF22  2.15-2.25 12/05/2010 Supratidal flat 6.29 4.55 2 8.2 <2 <0.02 1.16 726 2.77 553 0.89 1.5 0.57 357 27

MF22  2.4 12/05/2010 Supratidal flat 6.74 3.10 2

MF23  0-0.1 12/05/2010 Supratidal flat 6.87 6.87 1 7 <2 <0.02 <0.02 <10 0.8 159 0.26 1.5 <0.02 <10 <1

MF23  0.1-0.2 12/05/2010 Supratidal flat 5.60 4.16 1 6.1 15 0.02 0.02 16 1.5 0.05 31 2

MF23  0.5 12/05/2010 Supratidal flat 6.35 2.07 2

MF23  0.75-0.85 12/05/2010 Supratidal flat 6.70 2.11 2 6.1 14 0.02 1.21 753 1.5 1.23 767 58

MF23  1.0 12/05/2010 Supratidal flat 6.20 2.71 2

MF23  1.25-1.35 12/05/2010 Supratidal flat 6.70 3.35 2 5.6 24 0.04 1.79 1110 1.5 1.82 1140 85

MF23  1.55-1.65 12/05/2010 Supratidal flat 7.19 4.75 2 8 <2 <0.02 1.03 642 0.12 25 0.04 1.5 1 625 47

MF23  1.8 12/05/2010 Supratidal flat 7.01 2.42 2

MF24  0-0.1 12/05/2010 Supratidal flat 6.75 7.07 2 7.3 <2 <0.02 0.09 57 0.37 75 0.12 1.5 <0.02 <10 <1

MF24  0.15-0.25 12/05/2010 Supratidal flat 6.63 5.29 2 6.4 7 <0.02 1.86 1160 1.5 1.87 1160 87

MF24  0.5 12/05/2010 Supratidal flat 6.22 2.06 2

MF24  0.75-0.85 12/05/2010 Supratidal flat 6.39 2.88 2 6.3 8 <0.02 2.05 1280 1.5 2.06 1290 97

MF24  1.1 12/05/2010 Supratidal flat 6.66 1.80 2

MF24  1.4-1.5 12/05/2010 Supratidal flat 6.82 2.11 2 6.6 <2 <0.02 1.54 964 0.77 154 0.25 1.5 1.38 861 64

MF24  1.75 12/05/2010 Supratidal flat 6.79 5.55 2

MF24  2-2.1 12/05/2010 Supratidal flat 7.01 5.97 2 7.9 <2 <0.02 1.23 767 1.94 388 0.62 1.5 0.82 508 38

MF24  2.3-2.4 12/05/2010 Supratidal flat 6.75 4.88 2 8.1 <2 <0.02 1.16 721 1.15 229 0.37 1.5 0.91 568 43

MF25  0-0.1 12/05/2010 Supratidal flat 7.03 6.84 2 7.6 <2 <0.02 0.08 52 1.27 254 0.41 1.5 <0.02 <10 <1

MF25  0.1-0.2 12/05/2010 Supratidal flat 6.97 5.98 2 7 <2 <0.02 <0.02 <10 0.85 169 0.27 1.5 <0.02 <10 <1

MF25  0.5 12/05/2010 Supratidal flat 6.60 6.23 2

MF25  0.75-0.85 12/05/2010 Supratidal flat 6.72 2.04 2 6.3 7 <0.02 1.6 1000 1.5 1.62 1010 76

MF25  1.1 12/05/2010 Supratidal flat 6.63 3.03 2

MF25  1.4-1.5 12/05/2010 Supratidal flat 6.73 2.46 2 6.6 <2 <0.02 1.64 1020 0.57 114 0.18 1.5 1.52 947 71

MF25  1.75 12/05/2010 Supratidal flat 6.46 4.22 2

MF25  2-2.1 12/05/2010 Supratidal flat 6.78 5.90 2 8.3 <2 <0.02 1.54 962 5.06 1010 1.62 1.5 0.46 288 22

MF25  2.3 12/05/2010 Supratidal flat 6.40 5.91 2

MF25  2.5-2.6 12/05/2010 Supratidal flat 6.85 3.98 2 7.1 <2 <0.02 1.13 706 0.7 139 0.22 1.5 0.98 613 46

MF26  0-0.1 12/05/2010 Supratidal flat 7.51 7.34 2 6.2 4 <0.02 0.26 162 1.5 0.27 167 12

MF26  0.1-0.2 12/05/2010 Supratidal flat 7.12 2.21 2 6.7 <2 <0.02 0.62 384 0.45 90 0.14 1.5 0.52 324 24

MF26  0.5 12/05/2010 Supratidal flat 6.99 1.44 2

MF26  0.75-0.85 12/05/2010 Supratidal flat 6.89 2.94 2 6.1 17 0.03 1.89 1180 1.5 1.92 1200 90

MF26  1.05-1.15 12/05/2010 Supratidal flat 7.58 1.39 2 6.3 6 <0.02 2.5 1560 1.5 2.51 1570 118

MF27  0-0.1 12/05/2010 Supratidal flat 7.04 7.77 2 7.1 <2 <0.02 0.05 33 1.12 224 0.36 1.5 <0.02 <10 <1

MF27  0.1-0.2 12/05/2010 Supratidal flat 6.54 6.17 2 6.9 <2 <0.02 0.1 66 0.75 149 0.24 1.5 <0.02 <10 <1

MF27  0.5 12/05/2010 Supratidal flat 6.90 2.22 2

MF27  0.75-0.85 12/05/2010 Supratidal flat 6.90 2.22 2 6.1 9 <0.02 0.66 411 1.5 0.67 420 32

MF27  1-1.1 12/05/2010 Supratidal flat 7.03 2.37 2 6.4 <2 <0.02 0.38 240 1.5 0.39 242 18

MF27  1.5 12/05/2010 Supratidal flat 7.11 2.25 2

MF27  1.75-1.85 12/05/2010 Supratidal flat 7.14 3.25 2 6.1 13 0.02 1.59 993 1.5 1.61 1000 75

MF27  2.0 12/05/2010 Supratidal flat 7.15 4.22 2

MF27  2.25-2.35 12/05/2010 Supratidal flat 7.10 4.89 2 8.5 <2 <0.02 1.32 827 9.74 1950 3.12 1.5 <0.02 <10 <1

MF27  2.5 12/05/2010 Supratidal flat 7.68 5.07 2

MF28  0-0.1 10/05/2010 Intertidal flat 7.51 6.75 1 6.9 <2 <0.02 0.04 26 1.69 337 0.54 1.5 <0.02 <10 <1

MF28  0.1-0.2 10/05/2010 Intertidal flat 7.52 7.10 2 6.4 <2 <0.02 0.16 100 1.5 0.16 100 7

MF28  0.5 10/05/2010 Intertidal flat 7.19 3.39 2

MF28  0.75-0.85 10/05/2010 Intertidal flat 6.98 4.19 2 7.6 <2 <0.02 1.2 747 1.27 253 0.4 1.5 0.93 578 43

MF28  1.0-1.1 10/05/2010 Intertidal flat 7.22 5.76 2 8.4 <2 <0.02 1.44 895 10.8 2150 3.44 1.5 <0.02 <10 <1

MF28  1.3 10/05/2010 Intertidal flat 6.96 6.24 2

MF28  1.5-1.6 10/05/2010 Intertidal flat 7.14 6.51 2 8.4 <2 <0.02 1.41 881 6.4 1280 2.05 1.5 0.04 28 2

MF28  1.8 10/05/2010 Intertidal flat 7.31 6.45 2

MF29  0-0.1 10/05/2010 Intertidal flat 6.47 6.70 2 6.5 3 <0.02 0.88 552 1.5 0.88 552 41

MF29  0.25-0.35 10/05/2010 Intertidal flat 6.20 5.05 2 6.3 7 <0.02 0.75 468 1.5 0.76 476 36

MF29  0.5 10/05/2010 Intertidal flat 6.96 2.23 2

MF29  0.75-0.85 10/05/2010 Intertidal flat 7.14 3.74 2 6.2 10 <0.02 1.07 668 1.5 1.09 678 51

MF29  1.0 10/05/2010 Intertidal flat 7.00 3.56 2

MF29  1.25-1.35 10/05/2010 Intertidal flat 7.32 4.35 2 5.6 22 0.04 2.38 1480 1.5 2.42 1510 113

MF29  1,5 10/05/2010 Intertidal flat 7.54 3.13 2

MF29  1.75-1.85 10/05/2010 Intertidal flat 7.34 4.37 2 6.4 4 <0.02 2.79 1740 1.5 2.8 1740 131

MF29  2.0 10/05/2010 Intertidal flat 7.23 6.04 2

MF29  2.25-2.35 10/05/2010 Intertidal flat 7.32 6.28 2 8.1 <2 <0.02 1.32 826 2.68 536 0.86 1.5 0.75 468 35

MF29  2.5 10/05/2010 Intertidal flat 7.22 5.39 2

MF29  2.75-2.85 10/05/2010 Intertidal flat 7.55 3.35 2 7.1 <2 <0.02 1.74 1080 0.94 188 0.3 1.5 1.54 960 72

MF30  0-0.1 10/05/2010 Intertidal flat 5.09 2.36 2 5.7 29 0.05 0.03 21 1.5 0.08 50 4

MF30  0.2-0.3 10/05/2010 Intertidal flat 6.09 2.81 2 6.4 <2 <0.02 1.08 677 1.5 1.08 677 51

MF30  0.5 10/05/2010 Intertidal flat 7.35 3.28 2

MF30  0.7-0.8 10/05/2010 Intertidal flat 7.12 3.80 2 6.2 12 <0.02 1.08 673 1.5 1.1 685 51

MF30  1.0 10/05/2010 Intertidal flat 7.08 2.53 2

MF30  1.2-1.3 10/05/2010 Intertidal flat 6.98 5.75 2 8 <2 <0.02 1.76 1100 2.11 422 0.68 1.5 1.31 819 61

MF30  1.6 10/05/2010 Intertidal flat 7.16 6.24 2

MF30  1.8-1.9 10/05/2010 Intertidal flat 7.57 5.62 2 8.4 <2 <0.02 1.31 816 2.86 570 0.91 1.5 0.7 436 33

MF30  2.1 10/05/2010 Intertidal flat 7.30 5.54 2

MF30  2.3-2.4 10/05/2010 Intertidal flat 7.18 7.07 2 7.8 <2 <0.02 0.98 612 1.19 238 0.38 1.5 0.73 454 34

MF32  0.0.1 15/05/2010 Intertidal flat 7.40 2.88 2 6.6 <2 <0.02 1.77 1100 0.64 128 0.2 1.5 1.63 1020 76

MF32  0.1-0.2 15/05/2010 Intertidal flat 7.19 4.18 2 7.1 <2 <0.02 1.14 713 0.84 168 0.27 1.5 0.96 601 45

MF32  0.5-0.6 15/05/2010 Intertidal flat 7.66 6.09 2 7.1 <2 <0.02 0.26 160 2.64 528 0.84 1.5 <0.02 <10 <1

NOTES

 - Denotes no criteria for that parameter

Yellow highlighting indicates parameters above applied guideline/criteria.

NT indicates a sample which was not tested for a particular parameter.

pH <3

pH 3 - 4

pH 4 - 5

Liming rate treatment categories

L ≤0.1

M 0.1 – 1

H 1 – 5

VH 5 – 25

XH >25 

Reaction rate is a subjective assessment of the strength of the reaction to hydrogen 

peroxide: 1 (minor bubbling) to 4 (violent with frothing and heat produced)

Low treatment

Medium treatment

High treatment

Very high treatment

Extra high treatment

pHFOX
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CERTIFICATE OF ANALYSIS

Work Order : EB1007694 Page : 1 of 9

:Amendment 1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNT QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 05-MAY-2010

Sampler : Alex Kochnieff Issue Date : 26-MAY-2010

Site : The Narrows

29:No. of samples received

Quote number : EN/034/10 29:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Cass Sealby Senior Chemist - Acid Sulphate Soils Bne Acid Sulphate Soils



Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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Work Order :

:Client

EB1007694 Amendment 1

WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l

Retained Acidity not required because pH KCl greater than or equal to 4.5l

This report has been amended to alter the site details, project reference code or order number.  All analysis results are as per the previous report.l
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Work Order :

:Client

EB1007694 Amendment 1

WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

Analytical Results

W2/0.0-0.1W1/1.0-1.1W1/0.6-0.7W1/0.15-0.25W1/0.0-0.1Client sample IDSub-Matrix: SOIL

01-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:00Client sampling date / time

EB1007694-005EB1007694-004EB1007694-003EB1007694-002EB1007694-001UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.48.3 8.5 7.2 8.5pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.860.81 1.72 1.52 1.36% S0.02----Chromium Reducible Sulfur (22B)

536504 1080 946 847mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

2.712.71 2.71 1.14 5.79% CaCO30.01----Acid Neutralising Capacity (19A2)

541541 541 227 1160mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.870.87 0.87 0.36 1.85% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

0.280.23 1.15 1.27 0.12% S0.02----Net Acidity (sulfur units)

175143 715 795 76mole H+ / t10----Net Acidity (acidity units)

1311 54 60 6kg CaCO3/t1----Liming Rate
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Work Order :

:Client

EB1007694 Amendment 1

WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

Analytical Results

W2/2.1-2.2W2/1.6-1.7W2/1.1-1.2W2/0.7-0.8W2/0.2-0.3Client sample IDSub-Matrix: SOIL

01-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:00Client sampling date / time

EB1007694-010EB1007694-009EB1007694-008EB1007694-007EB1007694-006UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.48.5 7.6 7.3 7.1pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

2.041.09 1.10 1.22 0.98% S0.02----Chromium Reducible Sulfur (22B)

1270680 689 761 615mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

2.343.32 1.14 1.05 1.18% CaCO30.01----Acid Neutralising Capacity (19A2)

467663 227 209 236mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.751.06 0.36 0.34 0.38% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

1.540.38 0.86 1.00 0.73% S0.02----Net Acidity (sulfur units)

960237 538 621 458mole H+ / t10----Net Acidity (acidity units)

7218 40 47 34kg CaCO3/t1----Liming Rate
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Work Order :

:Client

EB1007694 Amendment 1

WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

Analytical Results

W3/1.5-1.6W3/1.0-1.1W3/0.7-0.8W3/0.2-0.3W3/0.0-0.1Client sample IDSub-Matrix: SOIL

01-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:00Client sampling date / time

EB1007694-015EB1007694-014EB1007694-013EB1007694-012EB1007694-011UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.68.6 8.4 8.3 7.1pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.230.64 0.90 1.12 1.43% S0.02----Chromium Reducible Sulfur (22B)

765400 559 698 893mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

15.39.13 1.29 1.14 1.22% CaCO30.01----Acid Neutralising Capacity (19A2)

30501820 257 227 244mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

4.892.92 0.41 0.36 0.39% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 0.62 0.88 1.17% S0.02----Net Acidity (sulfur units)

<10<10 387 547 730mole H+ / t10----Net Acidity (acidity units)

<1<1 29 41 55kg CaCO3/t1----Liming Rate
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Work Order :

:Client

EB1007694 Amendment 1

WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

Analytical Results

W22/0.0-0.1W4/1.0-1.1W4/0.9-1.0W4/0.4-0.5W4/0.0-0.1Client sample IDSub-Matrix: SOIL

01-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:00Client sampling date / time

EB1007694-020EB1007694-019EB1007694-018EB1007694-017EB1007694-016UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.58.7 8.4 8.2 8.2pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.280.61 1.34 1.52 0.48% S0.02----Chromium Reducible Sulfur (22B)

796380 835 951 302mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

7.9522.6 2.71 1.29 5.24% CaCO30.01----Acid Neutralising Capacity (19A2)

15904520 541 257 1050mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

2.557.24 0.87 0.41 1.68% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 0.76 1.25 <0.02% S0.02----Net Acidity (sulfur units)

<10<10 474 779 <10mole H+ / t10----Net Acidity (acidity units)

<1<1 36 58 <1kg CaCO3/t1----Liming Rate
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Work Order :

:Client

EB1007694 Amendment 1

WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

Analytical Results

W21/0.5-0.6W21/0.1-0.2W21/0.0-0.1W22/0.8-0.9W22/0.2-0.3Client sample IDSub-Matrix: SOIL

01-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:00Client sampling date / time

EB1007694-025EB1007694-024EB1007694-023EB1007694-022EB1007694-021UnitLORCAS NumberCompound

EA033-A: Actual Acidity

7.27.4 8.2 7.7 7.3pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.391.20 0.47 0.51 1.04% S0.02----Chromium Reducible Sulfur (22B)

244752 293 318 652mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

3.000.64 2.52 0.96 0.76% CaCO30.01----Acid Neutralising Capacity (19A2)

599128 503 192 152mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.960.20 0.81 0.31 0.24% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.021.07 <0.02 0.30 0.88% S0.02----Net Acidity (sulfur units)

<10666 <10 191 551mole H+ / t10----Net Acidity (acidity units)

<150 <1 14 41kg CaCO3/t1----Liming Rate
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Work Order :

:Client

EB1007694 Amendment 1

WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

Analytical Results

----W20/0.6-0.7W20/0.3-0.4W20/0.0-0.1W21/0.9-1.0Client sample IDSub-Matrix: SOIL

----01-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:0001-MAY-2010 15:00Client sampling date / time

----EB1007694-029EB1007694-028EB1007694-027EB1007694-026UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.67.0 8.4 7.9 ----pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 ----mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 ----% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.861.02 1.56 1.68 ----% S0.02----Chromium Reducible Sulfur (22B)

538636 975 1050 ----mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

3.401.12 2.16 1.20 ----% CaCO30.01----Acid Neutralising Capacity (19A2)

678223 431 239 ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

1.090.36 0.69 0.38 ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 -----0.5----ANC Fineness Factor

0.140.78 1.10 1.42 ----% S0.02----Net Acidity (sulfur units)

86486 688 887 ----mole H+ / t10----Net Acidity (acidity units)

636 52 66 ----kg CaCO3/t1----Liming Rate
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QUALITY CONTROL REPORT

Work Order : EB1007694 Page : 1 of 6

:Amendment 1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNT QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : The Narrows

:C-O-C number ---- Date Samples Received : 05-MAY-2010

Sampler : Alex Kochnieff Issue Date : 26-MAY-2010

:Order number ----

29:No. of samples received

Quote number : EN/034/10 29:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Cass Sealby Senior Chemist - Acid Sulphate Soils Bne Acid Sulphate Soils
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Work Order :

:Client

EB1007694 Amendment 1

WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-A: Actual Acidity  (QC Lot: 1339159)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitW1/0.0-0.1EB1007694-001

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 8.3 8.3 0.0 0% - 20%

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitW3/0.0-0.1EB1007694-011

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 8.6 8.7 1.2 0% - 20%

EA033-A: Actual Acidity  (QC Lot: 1339160)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitW22/0.2-0.3EB1007694-021

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 7.4 7.5 1.3 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1339159)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.81 0.79 2.3 0% - 20%W1/0.0-0.1EB1007694-001

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 504 492 2.3 0% - 20%

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.64 0.64 0.0 0% - 20%W3/0.0-0.1EB1007694-011

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 400 400 0.0 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1339160)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 1.20 1.29 7.1 0% - 20%W22/0.2-0.3EB1007694-021

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 752 807 7.1 0% - 20%

EA033-C: Acid Neutralising Capacity  (QC Lot: 1339159)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 2.71 2.71 0.0 0% - 20%W1/0.0-0.1EB1007694-001

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 0.87 0.87 0.0 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 541 541 0.0 0% - 20%

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 9.13 9.26 1.4 0% - 20%W3/0.0-0.1EB1007694-011

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 2.92 2.97 1.4 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 1820 1850 1.4 0% - 20%

EA033-C: Acid Neutralising Capacity  (QC Lot: 1339160)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 0.64 0.72 11.8 0% - 20%W22/0.2-0.3EB1007694-021
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-C: Acid Neutralising Capacity  (QC Lot: 1339160)  - continued

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 0.20 0.23 11.8 0% - 20%W22/0.2-0.3EB1007694-021

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 128 144 11.8 0% - 50%
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA033-A: Actual Acidity  (QCLot: 1339159)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-A: Actual Acidity  (QCLot: 1339160)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-B: Potential Acidity  (QCLot: 1339159)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-B: Potential Acidity  (QCLot: 1339160)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-C: Acid Neutralising Capacity  (QCLot: 1339159)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 <0.01 -------- --------

EA033: acidity - Acid Neutralising Capacity (a-19A2) ---- 10 mole H+ / t <10 -------- --------

EA033: sulfidic - Acid Neutralising Capacity (s-19A2) ---- 0.01 % pyrite S <0.01 -------- --------

EA033-C: Acid Neutralising Capacity  (QCLot: 1339160)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 <0.01 -------- --------

EA033: acidity - Acid Neutralising Capacity (a-19A2) ---- 10 mole H+ / t <10 -------- --------

EA033: sulfidic - Acid Neutralising Capacity (s-19A2) ---- 0.01 % pyrite S <0.01 -------- --------
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

l No Matrix Spike (MS) Results are required to be reported.
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INTERPRETIVE QUALITY CONTROL REPORT

Work Order : EB1007694 Page : 1 of 7

:Amendment 1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNT QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : The Narrows

:C-O-C number ---- Date Samples Received : 05-MAY-2010

Alex Kochnieff:Sampler Issue Date : 26-MAY-2010

:Order number ----

No. of samples received : 29

Quote number : EN/034/10 No. of samples analysed : 29

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers

Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-A: Actual Acidity

Snap Lock Bag - frozen

08-AUG-201001-MAY-2011W1/0.0-0.1, W1/0.15-0.25,

W1/0.6-0.7, W1/1.0-1.1,

W2/0.0-0.1, W2/0.2-0.3,

W2/0.7-0.8, W2/1.1-1.2,

W2/1.6-1.7, W2/2.1-2.2,

W3/0.0-0.1, W3/0.2-0.3,

W3/0.7-0.8, W3/1.0-1.1,

W3/1.5-1.6, W4/0.0-0.1,

W4/0.4-0.5, W4/0.9-1.0,

W4/1.0-1.1, W22/0.0-0.1,

W22/0.2-0.3, W22/0.8-0.9,

W21/0.0-0.1, W21/0.1-0.2,

W21/0.5-0.6, W21/0.9-1.0,

W20/0.0-0.1, W20/0.3-0.4,

W20/0.6-0.7

13-MAY-201010-MAY-201001-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-B: Potential Acidity

Snap Lock Bag - frozen

08-AUG-201001-MAY-2011W1/0.0-0.1, W1/0.15-0.25,

W1/0.6-0.7, W1/1.0-1.1,

W2/0.0-0.1, W2/0.2-0.3,

W2/0.7-0.8, W2/1.1-1.2,

W2/1.6-1.7, W2/2.1-2.2,

W3/0.0-0.1, W3/0.2-0.3,

W3/0.7-0.8, W3/1.0-1.1,

W3/1.5-1.6, W4/0.0-0.1,

W4/0.4-0.5, W4/0.9-1.0,

W4/1.0-1.1, W22/0.0-0.1,

W22/0.2-0.3, W22/0.8-0.9,

W21/0.0-0.1, W21/0.1-0.2,

W21/0.5-0.6, W21/0.9-1.0,

W20/0.0-0.1, W20/0.3-0.4,

W20/0.6-0.7

13-MAY-201010-MAY-201001-MAY-2010 ü ü

EA033-C: Acid Neutralising Capacity

Snap Lock Bag - frozen

08-AUG-201001-MAY-2011W1/0.0-0.1, W1/0.15-0.25,

W1/0.6-0.7, W1/1.0-1.1,

W2/0.0-0.1, W2/0.2-0.3,

W2/0.7-0.8, W2/1.1-1.2,

W2/1.6-1.7, W2/2.1-2.2,

W3/0.0-0.1, W3/0.2-0.3,

W3/0.7-0.8, W3/1.0-1.1,

W3/1.5-1.6, W4/0.0-0.1,

W4/0.4-0.5, W4/0.9-1.0,

W4/1.0-1.1, W22/0.0-0.1,

W22/0.2-0.3, W22/0.8-0.9,

W21/0.0-0.1, W21/0.1-0.2,

W21/0.5-0.6, W21/0.9-1.0,

W20/0.0-0.1, W20/0.3-0.4,

W20/0.6-0.7

13-MAY-201010-MAY-201001-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-D: Retained Acidity

Snap Lock Bag - frozen

08-AUG-201001-MAY-2011W1/0.0-0.1, W1/0.15-0.25,

W1/0.6-0.7, W1/1.0-1.1,

W2/0.0-0.1, W2/0.2-0.3,

W2/0.7-0.8, W2/1.1-1.2,

W2/1.6-1.7, W2/2.1-2.2,

W3/0.0-0.1, W3/0.2-0.3,

W3/0.7-0.8, W3/1.0-1.1,

W3/1.5-1.6, W4/0.0-0.1,

W4/0.4-0.5, W4/0.9-1.0,

W4/1.0-1.1, W22/0.0-0.1,

W22/0.2-0.3, W22/0.8-0.9,

W21/0.0-0.1, W21/0.1-0.2,

W21/0.5-0.6, W21/0.9-1.0,

W20/0.0-0.1, W20/0.3-0.4,

W20/0.6-0.7

13-MAY-201010-MAY-201001-MAY-2010 ü ü

EA033-E: Acid Base Accounting

Snap Lock Bag - frozen

08-AUG-201001-MAY-2011W1/0.0-0.1, W1/0.15-0.25,

W1/0.6-0.7, W1/1.0-1.1,

W2/0.0-0.1, W2/0.2-0.3,

W2/0.7-0.8, W2/1.1-1.2,

W2/1.6-1.7, W2/2.1-2.2,

W3/0.0-0.1, W3/0.2-0.3,

W3/0.7-0.8, W3/1.0-1.1,

W3/1.5-1.6, W4/0.0-0.1,

W4/0.4-0.5, W4/0.9-1.0,

W4/1.0-1.1, W22/0.0-0.1,

W22/0.2-0.3, W22/0.8-0.9,

W21/0.0-0.1, W21/0.1-0.2,

W21/0.5-0.6, W21/0.9-1.0,

W20/0.0-0.1, W20/0.3-0.4,

W20/0.6-0.7

13-MAY-201010-MAY-201001-MAY-2010 ü ü



5 of 7:Page

Work Order :

:Client

EB1007694 Amendment 1

WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.3   10.03 29 üChromium Suite for Acid Sulphate Soils EA033

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   6.9    5.02 29 üChromium Suite for Acid Sulphate Soils EA033
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

Ahern et al 2004.  This method covers the determination of Chromium Reducible Sulfur (SCR); pHKCl; titratable 

actual acidity (TAA); acid neutralising capacity by back titration (ANC); and net acid soluble sulfur (SNAS) which 

incorporates peroxide sulfur. It applies to soils and sediments (including sands) derived from coastal regions.  

Liming Rate is based on results for samples as submitted and incorporates a minimum safety factor of 1.5.

Chromium Suite for Acid Sulphate Soils EA033 SOIL

Preparation Methods Method DescriptionsMatrixMethod

In houseDrying at 85 degrees, bagging and 

labelling (ASS)

EN020PR SOIL
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

l For all matrices, no Matrix Spike outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

l No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : EB1007694
:Amendment  1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - 

INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 

4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

::Project 301001-00448 WBS 3V4070CNT Page 1 of 3

:Order number ----

::C-O-C number ---- Quote number ES2010WORPAR0241 (EN/034/10)

Site : The Narrows

Sampler : :QC LevelAlex Kochnieff NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 05-MAY-2010 Issue Date : 26-MAY-2010 10:22

Scheduled Reporting Date: 14-MAY-2010:Client Requested Due Date 14-MAY-2010

Delivery Details
Mode of Delivery Temperature: :Carrier 6.2,6.5,6.4' C - Ice present

No. of coolers/boxes No. of samples received: :4 MEDIUM 29

Sercurity Seal No. of samples analysed: :Intact. 29

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Samples received in appropriately pretreated and preserved containers.
l Sample(s) have been received within recommended holding times.
l Samples were received at ALS Gladstone at <0'C.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to  Maggie Kahi.

l Analytical work for this work order will be conducted at ALS Brisbane.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com

Environmental Division Brisbane
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exist.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 

purposes. If the sampling time is displayed as 0:00 the 

information was not provided by client.
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EB1007694-001 01-MAY-2010 15:00 W1/0.0-0.1 ü

EB1007694-002 01-MAY-2010 15:00 W1/0.15-0.25 ü

EB1007694-003 01-MAY-2010 15:00 W1/0.6-0.7 ü

EB1007694-004 01-MAY-2010 15:00 W1/1.0-1.1 ü

EB1007694-005 01-MAY-2010 15:00 W2/0.0-0.1 ü

EB1007694-006 01-MAY-2010 15:00 W2/0.2-0.3 ü

EB1007694-007 01-MAY-2010 15:00 W2/0.7-0.8 ü

EB1007694-008 01-MAY-2010 15:00 W2/1.1-1.2 ü

EB1007694-009 01-MAY-2010 15:00 W2/1.6-1.7 ü

EB1007694-010 01-MAY-2010 15:00 W2/2.1-2.2 ü

EB1007694-011 01-MAY-2010 15:00 W3/0.0-0.1 ü

EB1007694-012 01-MAY-2010 15:00 W3/0.2-0.3 ü

EB1007694-013 01-MAY-2010 15:00 W3/0.7-0.8 ü

EB1007694-014 01-MAY-2010 15:00 W3/1.0-1.1 ü

EB1007694-015 01-MAY-2010 15:00 W3/1.5-1.6 ü

EB1007694-016 01-MAY-2010 15:00 W4/0.0-0.1 ü

EB1007694-017 01-MAY-2010 15:00 W4/0.4-0.5 ü

EB1007694-018 01-MAY-2010 15:00 W4/0.9-1.0 ü

EB1007694-019 01-MAY-2010 15:00 W4/1.0-1.1 ü

EB1007694-020 01-MAY-2010 15:00 W22/0.0-0.1 ü

EB1007694-021 01-MAY-2010 15:00 W22/0.2-0.3 ü

EB1007694-022 01-MAY-2010 15:00 W22/0.8-0.9 ü

EB1007694-023 01-MAY-2010 15:00 W21/0.0-0.1 ü

EB1007694-024 01-MAY-2010 15:00 W21/0.1-0.2 ü

EB1007694-025 01-MAY-2010 15:00 W21/0.5-0.6 ü

EB1007694-026 01-MAY-2010 15:00 W21/0.9-1.0 ü

EB1007694-027 01-MAY-2010 15:00 W20/0.0-0.1 ü

EB1007694-028 01-MAY-2010 15:00 W20/0.3-0.4 ü

EB1007694-029 01-MAY-2010 15:00 W20/0.6-0.7 ü

Matrix: SOIL

Client sample IDLaboratory sample 

ID

Client sampling 

date / time
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WORLEY PARSONS - INFRASTRUCTURE MWE

Requested Deliverables

MR ALEX KOCHNIEFF

- *AU Certificate of Analysis - NATA ( COA ) Email alex.kochnieff@worleyparsons.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) ( QCI ) Email alex.kochnieff@worleyparsons.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA ( QC ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Sample Receipt Notification - Environmental ( SRN ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Tax Invoice ( INV ) Email alex.kochnieff@worleyparsons.com

- Chain of Custody (CoC) ( COC ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ENMRG  ( ENMRG ) Email alex.kochnieff@worleyparsons.com

- EDI Format - XTab ( XTAB ) Email alex.kochnieff@worleyparsons.com

MR MYLES CLARK

- Chain of Custody (CoC) ( COC ) Email myles.clark@alsenviro.com

MS JENNIFER CULLEN

- Chain of Custody (CoC) ( COC ) Email jennifer.cullen@alsenviro.com
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CERTIFICATE OF ANALYSIS

Work Order : EB1007696 Page : 1 of 5

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNT QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 05-MAY-2010

Sampler : Alex Kochnieff Issue Date : 13-MAY-2010

Site : The Narrows

9:No. of samples received

Quote number : EN/034/10 9:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Myles.Clark Acid Sulfate Soils Supervisor Bne Acid Sulphate Soils
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l

Retained Acidity not required because pH KCl greater than or equal to 4.5l
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Analytical Results

W5/0.0-0.1W19/1.5-1.6W19/0.9-1.0W19/0.3-0.4W19/0.0-0.1Client sample IDSub-Matrix: SOIL

03-MAY-2010 13:1303-MAY-2010 13:1303-MAY-2010 13:1303-MAY-2010 13:1303-MAY-2010 13:13Client sampling date / time

EB1007696-005EB1007696-004EB1007696-003EB1007696-002EB1007696-001UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.88.9 8.6 8.4 8.9pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.300.23 0.86 0.12 0.67% S0.02----Chromium Reducible Sulfur (22B)

187144 535 78 418mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

3.023.34 3.63 0.87 24.6% CaCO30.01----Acid Neutralising Capacity (19A2)

604667 724 173 4920mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.971.07 1.16 0.28 7.90% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 0.08 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10<10 52 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1<1 4 <1 <1kg CaCO3/t1----Liming Rate
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Analytical Results

----W5/1.6-1.7W5/1.2-1.3W5/0.7-0.8W5/0.2-0.3Client sample IDSub-Matrix: SOIL

----03-MAY-2010 13:1303-MAY-2010 13:1303-MAY-2010 13:1303-MAY-2010 13:13Client sampling date / time

----EB1007696-009EB1007696-008EB1007696-007EB1007696-006UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.38.7 8.5 7.9 ----pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 ----mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 ----% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

2.120.89 0.69 1.61 ----% S0.02----Chromium Reducible Sulfur (22B)

1320556 430 1000 ----mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

10.02.98 2.85 1.69 ----% CaCO30.01----Acid Neutralising Capacity (19A2)

2000596 569 338 ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

3.210.95 0.91 0.54 ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 -----0.5----ANC Fineness Factor

<0.020.26 0.08 1.25 ----% S0.02----Net Acidity (sulfur units)

<10159 51 777 ----mole H+ / t10----Net Acidity (acidity units)

<112 4 58 ----kg CaCO3/t1----Liming Rate
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QUALITY CONTROL REPORT

Work Order : EB1007696 Page : 1 of 5

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNT QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : The Narrows

:C-O-C number ---- Date Samples Received : 05-MAY-2010

Sampler : Alex Kochnieff Issue Date : 13-MAY-2010

:Order number ----

9:No. of samples received

Quote number : EN/034/10 9:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Myles.Clark Acid Sulfate Soils Supervisor Bne Acid Sulphate Soils
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :



3 of 5:Page

Work Order :

:Client

EB1007696

WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-A: Actual Acidity  (QC Lot: 1341060)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitW19/0.0-0.1EB1007696-001

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 8.9 8.9 0.0 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1341060)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.23 0.22 0.0 0% - 50%W19/0.0-0.1EB1007696-001

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 144 138 4.1 0% - 50%

EA033-C: Acid Neutralising Capacity  (QC Lot: 1341060)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 3.34 3.29 1.3 0% - 20%W19/0.0-0.1EB1007696-001

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 1.07 1.05 1.3 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 667 658 1.3 0% - 20%
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA033-A: Actual Acidity  (QCLot: 1341060)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-B: Potential Acidity  (QCLot: 1341060)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-C: Acid Neutralising Capacity  (QCLot: 1341060)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 <0.01 -------- --------

EA033: acidity - Acid Neutralising Capacity (a-19A2) ---- 10 mole H+ / t <10 -------- --------

EA033: sulfidic - Acid Neutralising Capacity (s-19A2) ---- 0.01 % pyrite S <0.01 -------- --------
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

l No Matrix Spike (MS) Results are required to be reported.
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INTERPRETIVE QUALITY CONTROL REPORT

Work Order : EB1007696 Page : 1 of 6

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNT QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : The Narrows

:C-O-C number ---- Date Samples Received : 05-MAY-2010

Alex Kochnieff:Sampler Issue Date : 13-MAY-2010

:Order number ----

No. of samples received : 9

Quote number : EN/034/10 No. of samples analysed : 9

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers

Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-A: Actual Acidity

Snap Lock Bag - frozen

09-AUG-201003-MAY-2011W19/0.0-0.1, W19/0.3-0.4,

W19/0.9-1.0, W19/1.5-1.6,

W5/0.0-0.1, W5/0.2-0.3,

W5/0.7-0.8, W5/1.2-1.3,

W5/1.6-1.7

13-MAY-201011-MAY-201003-MAY-2010 ü ü

EA033-B: Potential Acidity

Snap Lock Bag - frozen

09-AUG-201003-MAY-2011W19/0.0-0.1, W19/0.3-0.4,

W19/0.9-1.0, W19/1.5-1.6,

W5/0.0-0.1, W5/0.2-0.3,

W5/0.7-0.8, W5/1.2-1.3,

W5/1.6-1.7

13-MAY-201011-MAY-201003-MAY-2010 ü ü

EA033-C: Acid Neutralising Capacity

Snap Lock Bag - frozen

09-AUG-201003-MAY-2011W19/0.0-0.1, W19/0.3-0.4,

W19/0.9-1.0, W19/1.5-1.6,

W5/0.0-0.1, W5/0.2-0.3,

W5/0.7-0.8, W5/1.2-1.3,

W5/1.6-1.7

13-MAY-201011-MAY-201003-MAY-2010 ü ü

EA033-D: Retained Acidity

Snap Lock Bag - frozen

09-AUG-201003-MAY-2011W19/0.0-0.1, W19/0.3-0.4,

W19/0.9-1.0, W19/1.5-1.6,

W5/0.0-0.1, W5/0.2-0.3,

W5/0.7-0.8, W5/1.2-1.3,

W5/1.6-1.7

13-MAY-201011-MAY-201003-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-E: Acid Base Accounting

Snap Lock Bag - frozen

09-AUG-201003-MAY-2011W19/0.0-0.1, W19/0.3-0.4,

W19/0.9-1.0, W19/1.5-1.6,

W5/0.0-0.1, W5/0.2-0.3,

W5/0.7-0.8, W5/1.2-1.3,

W5/1.6-1.7

13-MAY-201011-MAY-201003-MAY-2010 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.1   10.01 9 üChromium Suite for Acid Sulphate Soils EA033

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.1    5.01 9 üChromium Suite for Acid Sulphate Soils EA033
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

Ahern et al 2004.  This method covers the determination of Chromium Reducible Sulfur (SCR); pHKCl; titratable 

actual acidity (TAA); acid neutralising capacity by back titration (ANC); and net acid soluble sulfur (SNAS) which 

incorporates peroxide sulfur. It applies to soils and sediments (including sands) derived from coastal regions.  

Liming Rate is based on results for samples as submitted and incorporates a minimum safety factor of 1.5.

Chromium Suite for Acid Sulphate Soils EA033 SOIL

Preparation Methods Method DescriptionsMatrixMethod

In houseDrying at 85 degrees, bagging and 

labelling (ASS)

EN020PR SOIL
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

l For all matrices, no Matrix Spike outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

l No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : EB1007696

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - 

INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 

4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

::Project 301001-00448 WBS 3V4070CNT Page 1 of 2

:Order number ----

::C-O-C number ---- Quote number ES2010WORPAR0241 (EN/034/10)

Site : The Narrows

Sampler : :QC LevelAlex Kochnieff NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 05-MAY-2010 Issue Date : 13-MAY-2010

Scheduled Reporting Date: 13-MAY-2010:Client Requested Due Date 13-MAY-2010

Delivery Details
Mode of Delivery Temperature: :Carrier 6.2,6.5,6.4' C - Ice present

No. of coolers/boxes No. of samples received: :4 MEDIUM 9

Sercurity Seal No. of samples analysed: :Intact. 9

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Samples received in appropriately pretreated and preserved containers.
l Sample(s) have been received within recommended holding times.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to  Maggie Kahi.

l Analytical work for this work order will be conducted at ALS Brisbane.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com

Environmental Division Brisbane



13-MAY-2010:Issue Date

2 of 2:Page

Work Order :

:Client

EB1007696

WORLEY PARSONS - INFRASTRUCTURE MWE

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exist.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 

purposes. If the sampling time is displayed as 0:00 the 

information was not provided by client.
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EB1007696-001 03-MAY-2010 13:13 W19/0.0-0.1 ü

EB1007696-002 03-MAY-2010 13:13 W19/0.3-0.4 ü

EB1007696-003 03-MAY-2010 13:13 W19/0.9-1.0 ü

EB1007696-004 03-MAY-2010 13:13 W19/1.5-1.6 ü

EB1007696-005 03-MAY-2010 13:13 W5/0.0-0.1 ü

EB1007696-006 03-MAY-2010 13:13 W5/0.2-0.3 ü

EB1007696-007 03-MAY-2010 13:13 W5/0.7-0.8 ü

EB1007696-008 03-MAY-2010 13:13 W5/1.2-1.3 ü

EB1007696-009 03-MAY-2010 13:13 W5/1.6-1.7 ü

Matrix: SOIL

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Requested Deliverables

MR ALEX KOCHNIEFF

- *AU Certificate of Analysis - NATA ( COA ) Email alex.kochnieff@worleyparsons.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) ( QCI ) Email alex.kochnieff@worleyparsons.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA ( QC ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Sample Receipt Notification - Environmental ( SRN ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Tax Invoice ( INV ) Email alex.kochnieff@worleyparsons.com

- Chain of Custody (CoC) ( COC ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ENMRG  ( ENMRG ) Email alex.kochnieff@worleyparsons.com

- EDI Format - XTab ( XTAB ) Email alex.kochnieff@worleyparsons.com

MR MYLES CLARK

- Chain of Custody (CoC) ( COC ) Email myles.clark@alsenviro.com

MS JENNIFER CULLEN

- Chain of Custody (CoC) ( COC ) Email jennifer.cullen@alsenviro.com
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CERTIFICATE OF ANALYSIS

Work Order : EB1007845 Page : 1 of 7

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNT QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 06-MAY-2010

Sampler : Alex Kochnieff Issue Date : 17-MAY-2010

Site : Narrows

16:No. of samples received

Quote number : EN/034/10 16:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Bne Acid Sulphate Soils



Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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Work Order :

:Client

EB1007845

WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l

Retained Acidity not required because pH KCl greater than or equal to 4.5l
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EB1007845

WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

Analytical Results

W16 0.3-0.4W16 0-0.1W9 0.3-0.4W9 0-0.1W10 0.1-0.2Client sample IDSub-Matrix: SOIL

04-MAY-2010 15:0004-MAY-2010 15:0004-MAY-2010 15:0004-MAY-2010 15:0004-MAY-2010 15:00Client sampling date / time

EB1007845-005EB1007845-004EB1007845-003EB1007845-002EB1007845-001UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.78.8 8.8 9.1 9.2pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.570.35 0.47 0.09 0.08% S0.02----Chromium Reducible Sulfur (22B)

357220 296 59 52mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

24.610.9 10.4 11.1 11.0% CaCO30.01----Acid Neutralising Capacity (19A2)

49202180 2090 2220 2200mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

7.903.50 3.34 3.56 3.54% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10<10 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1<1 <1 <1 <1kg CaCO3/t1----Liming Rate
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Work Order :

:Client

EB1007845

WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

Analytical Results

W15 0-0.1W16 2.0-2.1W16 1.6-1.7W16 1.2-1.3W16 0.8-0.9Client sample IDSub-Matrix: SOIL

04-MAY-2010 15:0004-MAY-2010 15:0004-MAY-2010 15:0004-MAY-2010 15:0004-MAY-2010 15:00Client sampling date / time

EB1007845-010EB1007845-009EB1007845-008EB1007845-007EB1007845-006UnitLORCAS NumberCompound

EA033-A: Actual Acidity

9.29.2 9.1 8.9 9.0pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.060.07 0.09 0.30 0.09% S0.02----Chromium Reducible Sulfur (22B)

3743 58 186 56mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

24.624.6 24.6 8.81 24.6% CaCO30.01----Acid Neutralising Capacity (19A2)

49204920 4920 1760 4920mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

7.907.90 7.90 2.82 7.90% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10<10 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1<1 <1 <1 <1kg CaCO3/t1----Liming Rate
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:Client

EB1007845

WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

Analytical Results

W15 1.7-1.8W15 1.3-1.4W15 0.9-1.0W15 0.5-0.6W15 0.1-0.2Client sample IDSub-Matrix: SOIL

04-MAY-2010 15:0004-MAY-2010 15:0004-MAY-2010 15:0004-MAY-2010 15:0004-MAY-2010 15:00Client sampling date / time

EB1007845-015EB1007845-014EB1007845-013EB1007845-012EB1007845-011UnitLORCAS NumberCompound

EA033-A: Actual Acidity

9.18.9 9.1 8.9 9.0pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.100.11 0.12 0.36 0.24% S0.02----Chromium Reducible Sulfur (22B)

6370 78 224 147mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

11.124.6 11.1 24.6 11.4% CaCO30.01----Acid Neutralising Capacity (19A2)

22104920 2220 4920 2270mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

3.557.90 3.56 7.90 3.65% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10<10 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1<1 <1 <1 <1kg CaCO3/t1----Liming Rate
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Analytical Results

----------------W15 2.2-2.3Client sample IDSub-Matrix: SOIL

----------------04-MAY-2010 15:00Client sampling date / time

----------------EB1007845-016UnitLORCAS NumberCompound

EA033-A: Actual Acidity
----8.8 ---- ---- ----pH Unit0.1----pH KCl (23A)

----<2 ---- ---- ----mole H+ / t2----Titratable Actual Acidity (23F)

----<0.02 ---- ---- ----% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
----0.31 ---- ---- ----% S0.02----Chromium Reducible Sulfur (22B)

----195 ---- ---- ----mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----10.3 ---- ---- ----% CaCO30.01----Acid Neutralising Capacity (19A2)

----2050 ---- ---- ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

----3.29 ---- ---- ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting
----1.5 ---- ---- -----0.5----ANC Fineness Factor

----<0.02 ---- ---- ----% S0.02----Net Acidity (sulfur units)

----<10 ---- ---- ----mole H+ / t10----Net Acidity (acidity units)

----<1 ---- ---- ----kg CaCO3/t1----Liming Rate
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QUALITY CONTROL REPORT

Work Order : EB1007845 Page : 1 of 5

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNT QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : Narrows

:C-O-C number ---- Date Samples Received : 06-MAY-2010

Sampler : Alex Kochnieff Issue Date : 17-MAY-2010

:Order number ----

16:No. of samples received

Quote number : EN/034/10 16:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Bne Acid Sulphate Soils
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WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Work Order :
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WORLEY PARSONS - INFRASTRUCTURE MWE

301001-00448 WBS 3V4070CNT:Project

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-A: Actual Acidity  (QC Lot: 1339172)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitW10 0.1-0.2EB1007845-001

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 8.8 8.8 0.0 0% - 20%

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitW15 0.1-0.2EB1007845-011

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 8.9 9.0 1.1 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1339172)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.35 0.35 0.0 0% - 50%W10 0.1-0.2EB1007845-001

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 220 218 1.0 0% - 20%

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.11 0.12 0.0 No LimitW15 0.1-0.2EB1007845-011

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 70 75 8.0 No Limit

EA033-C: Acid Neutralising Capacity  (QC Lot: 1339172)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 10.9 11.0 0.4 0% - 20%W10 0.1-0.2EB1007845-001

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 3.50 3.51 0.4 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 2180 2190 0.4 0% - 20%

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 24.6 24.6 0.0 0% - 20%W15 0.1-0.2EB1007845-011

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 7.90 7.90 0.0 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 4920 4920 0.0 0% - 20%
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA033-A: Actual Acidity  (QCLot: 1339172)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-B: Potential Acidity  (QCLot: 1339172)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-C: Acid Neutralising Capacity  (QCLot: 1339172)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 <0.01 -------- --------

EA033: acidity - Acid Neutralising Capacity (a-19A2) ---- 10 mole H+ / t <10 -------- --------

EA033: sulfidic - Acid Neutralising Capacity (s-19A2) ---- 0.01 % pyrite S <0.01 -------- --------
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

l No Matrix Spike (MS) Results are required to be reported.
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INTERPRETIVE QUALITY CONTROL REPORT

Work Order : EB1007845 Page : 1 of 6

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNT QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : Narrows

:C-O-C number ---- Date Samples Received : 06-MAY-2010

Alex Kochnieff:Sampler Issue Date : 17-MAY-2010

:Order number ----

No. of samples received : 16

Quote number : EN/034/10 No. of samples analysed : 16

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers

Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-A: Actual Acidity

Snap Lock Bag - frozen

08-AUG-201004-MAY-2011W10 0.1-0.2, W9 0-0.1,

W9 0.3-0.4, W16 0-0.1,

W16 0.3-0.4, W16 0.8-0.9,

W16 1.2-1.3, W16 1.6-1.7,

W16 2.0-2.1, W15 0-0.1,

W15 0.1-0.2, W15 0.5-0.6,

W15 0.9-1.0, W15 1.3-1.4,

W15 1.7-1.8, W15 2.2-2.3

13-MAY-201010-MAY-201004-MAY-2010 ü ü

EA033-B: Potential Acidity

Snap Lock Bag - frozen

08-AUG-201004-MAY-2011W10 0.1-0.2, W9 0-0.1,

W9 0.3-0.4, W16 0-0.1,

W16 0.3-0.4, W16 0.8-0.9,

W16 1.2-1.3, W16 1.6-1.7,

W16 2.0-2.1, W15 0-0.1,

W15 0.1-0.2, W15 0.5-0.6,

W15 0.9-1.0, W15 1.3-1.4,

W15 1.7-1.8, W15 2.2-2.3

13-MAY-201010-MAY-201004-MAY-2010 ü ü

EA033-C: Acid Neutralising Capacity

Snap Lock Bag - frozen

08-AUG-201004-MAY-2011W10 0.1-0.2, W9 0-0.1,

W9 0.3-0.4, W16 0-0.1,

W16 0.3-0.4, W16 0.8-0.9,

W16 1.2-1.3, W16 1.6-1.7,

W16 2.0-2.1, W15 0-0.1,

W15 0.1-0.2, W15 0.5-0.6,

W15 0.9-1.0, W15 1.3-1.4,

W15 1.7-1.8, W15 2.2-2.3

13-MAY-201010-MAY-201004-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-D: Retained Acidity

Snap Lock Bag - frozen

08-AUG-201004-MAY-2011W10 0.1-0.2, W9 0-0.1,

W9 0.3-0.4, W16 0-0.1,

W16 0.3-0.4, W16 0.8-0.9,

W16 1.2-1.3, W16 1.6-1.7,

W16 2.0-2.1, W15 0-0.1,

W15 0.1-0.2, W15 0.5-0.6,

W15 0.9-1.0, W15 1.3-1.4,

W15 1.7-1.8, W15 2.2-2.3

13-MAY-201010-MAY-201004-MAY-2010 ü ü

EA033-E: Acid Base Accounting

Snap Lock Bag - frozen

08-AUG-201004-MAY-2011W10 0.1-0.2, W9 0-0.1,

W9 0.3-0.4, W16 0-0.1,

W16 0.3-0.4, W16 0.8-0.9,

W16 1.2-1.3, W16 1.6-1.7,

W16 2.0-2.1, W15 0-0.1,

W15 0.1-0.2, W15 0.5-0.6,

W15 0.9-1.0, W15 1.3-1.4,

W15 1.7-1.8, W15 2.2-2.3

13-MAY-201010-MAY-201004-MAY-2010 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  12.5   10.02 16 üChromium Suite for Acid Sulphate Soils EA033

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   6.3    5.01 16 üChromium Suite for Acid Sulphate Soils EA033
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

Ahern et al 2004.  This method covers the determination of Chromium Reducible Sulfur (SCR); pHKCl; titratable 

actual acidity (TAA); acid neutralising capacity by back titration (ANC); and net acid soluble sulfur (SNAS) which 

incorporates peroxide sulfur. It applies to soils and sediments (including sands) derived from coastal regions.  

Liming Rate is based on results for samples as submitted and incorporates a minimum safety factor of 1.5.

Chromium Suite for Acid Sulphate Soils EA033 SOIL

Preparation Methods Method DescriptionsMatrixMethod

In houseDrying at 85 degrees, bagging and 

labelling (ASS)

EN020PR SOIL
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

l For all matrices, no Matrix Spike outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

l No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : EB1007845

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - 

INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 

4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

::Project 301001-00448 WBS 3V4070CNT Page 1 of 2

:Order number ----

::C-O-C number ---- Quote number ES2010WORPAR0241 (EN/034/10)

Site : Narrows

Sampler : :QC LevelAlex Kochnieff NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 06-MAY-2010 Issue Date : 06-MAY-2010 12:45

Scheduled Reporting Date: 17-MAY-2010:Client Requested Due Date 17-MAY-2010

Delivery Details
Mode of Delivery Temperature: :Carrier 1.0 °C <-> 4.2 °C - Ice present

No. of coolers/boxes No. of samples received: :7 MEDIUM 16

Sercurity Seal No. of samples analysed: :Intact. 16

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Samples received in appropriately pretreated and preserved containers.
l Sample(s) have been received within recommended holding times.
l Samples were received at ALS Gladstone at <0'C.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to  Maggie Kahi.

l Analytical work for this work order will be conducted at ALS Brisbane.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com

Environmental Division Brisbane
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exist.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 

purposes. If the sampling time is displayed as 0:00 the 

information was not provided by client.
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EB1007845-001 04-MAY-2010 15:00 W10 0.1-0.2 ü

EB1007845-002 04-MAY-2010 15:00 W9 0-0.1 ü

EB1007845-003 04-MAY-2010 15:00 W9 0.3-0.4 ü

EB1007845-004 04-MAY-2010 15:00 W16 0-0.1 ü

EB1007845-005 04-MAY-2010 15:00 W16 0.3-0.4 ü

EB1007845-006 04-MAY-2010 15:00 W16 0.8-0.9 ü

EB1007845-007 04-MAY-2010 15:00 W16 1.2-1.3 ü

EB1007845-008 04-MAY-2010 15:00 W16 1.6-1.7 ü

EB1007845-009 04-MAY-2010 15:00 W16 2.0-2.1 ü

EB1007845-010 04-MAY-2010 15:00 W15 0-0.1 ü

EB1007845-011 04-MAY-2010 15:00 W15 0.1-0.2 ü

EB1007845-012 04-MAY-2010 15:00 W15 0.5-0.6 ü

EB1007845-013 04-MAY-2010 15:00 W15 0.9-1.0 ü

EB1007845-014 04-MAY-2010 15:00 W15 1.3-1.4 ü

EB1007845-015 04-MAY-2010 15:00 W15 1.7-1.8 ü

EB1007845-016 04-MAY-2010 15:00 W15 2.2-2.3 ü

Matrix: SOIL

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice ( INV ) Email eva.tetana@worleyparsons.com

MR ALEX KOCHNIEFF

- *AU Certificate of Analysis - NATA ( COA ) Email alex.kochnieff@worleyparsons.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) ( QCI ) Email alex.kochnieff@worleyparsons.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA ( QC ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Sample Receipt Notification - Environmental ( SRN ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Tax Invoice ( INV ) Email alex.kochnieff@worleyparsons.com

- Chain of Custody (CoC) ( COC ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ENMRG  ( ENMRG ) Email alex.kochnieff@worleyparsons.com

- EDI Format - XTab ( XTAB ) Email alex.kochnieff@worleyparsons.com
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CERTIFICATE OF ANALYSIS

Work Order : EB1007910 Page : 1 of 4

:Amendment 1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CN QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 07-MAY-2010

Sampler : Alex Konieff Issue Date : 26-MAY-2010

Site : The Narrows

5:No. of samples received

Quote number : EN/034/09 5:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Myles.Clark Acid Sulfate Soils Supervisor Bne Acid Sulphate Soils
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l

Retained Acidity not required because pH KCl greater than or equal to 4.5l

This report has been amended to alter the site details, project reference code or order number.  All analysis results are as per the previous report.l
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Analytical Results

W11 0-0.05W12  0-0.1W13  0-0.1W14  0.16-0.26W14  0-0.1Client sample IDSub-Matrix: SOIL

05-MAY-2010 15:0005-MAY-2010 15:0005-MAY-2010 15:0005-MAY-2010 15:0005-MAY-2010 15:00Client sampling date / time

EB1007910-005EB1007910-004EB1007910-003EB1007910-002EB1007910-001UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.79.1 9.1 9.1 9.1pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.630.10 0.14 0.04 0.06% S0.02----Chromium Reducible Sulfur (22B)

39266 88 24 34mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

10.923.1 11.6 10.3 25.1% CaCO30.01----Acid Neutralising Capacity (19A2)

21704610 2320 2050 5010mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

3.487.39 3.72 3.29 8.03% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10<10 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1<1 <1 <1 <1kg CaCO3/t1----Liming Rate
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QUALITY CONTROL REPORT

Work Order : EB1007910 Page : 1 of 5

:Amendment 1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CN QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : The Narrows

:C-O-C number ---- Date Samples Received : 07-MAY-2010

Sampler : Alex Konieff Issue Date : 26-MAY-2010

:Order number ----

5:No. of samples received

Quote number : EN/034/09 5:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Myles.Clark Acid Sulfate Soils Supervisor Bne Acid Sulphate Soils
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-A: Actual Acidity  (QC Lot: 1339977)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitAnonymousEB1007846-001

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 8.7 8.8 1.1 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1339977)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.26 0.27 0.0 0% - 50%AnonymousEB1007846-001

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 164 170 3.4 0% - 50%

EA033-C: Acid Neutralising Capacity  (QC Lot: 1339977)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 3.17 3.04 4.2 0% - 20%AnonymousEB1007846-001

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 1.02 0.97 4.2 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 634 607 4.2 0% - 20%
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA033-A: Actual Acidity  (QCLot: 1339977)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-B: Potential Acidity  (QCLot: 1339977)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-C: Acid Neutralising Capacity  (QCLot: 1339977)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 <0.01 -------- --------

EA033: acidity - Acid Neutralising Capacity (a-19A2) ---- 10 mole H+ / t <10 -------- --------

EA033: sulfidic - Acid Neutralising Capacity (s-19A2) ---- 0.01 % pyrite S <0.01 -------- --------
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

l No Matrix Spike (MS) Results are required to be reported.
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INTERPRETIVE QUALITY CONTROL REPORT

Work Order : EB1007910 Page : 1 of 5

:Amendment 1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CN QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : The Narrows

:C-O-C number ---- Date Samples Received : 07-MAY-2010

Alex Konieff:Sampler Issue Date : 26-MAY-2010

:Order number ----

No. of samples received : 5

Quote number : EN/034/09 No. of samples analysed : 5

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers

Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-A: Actual Acidity

Snap Lock Bag - frozen

09-AUG-201005-MAY-2011W14  0-0.1, W14  0.16-0.26,

W13  0-0.1, W12  0-0.1,

W11 0-0.05

11-MAY-201011-MAY-201005-MAY-2010 ü ü

EA033-B: Potential Acidity

Snap Lock Bag - frozen

09-AUG-201005-MAY-2011W14  0-0.1, W14  0.16-0.26,

W13  0-0.1, W12  0-0.1,

W11 0-0.05

11-MAY-201011-MAY-201005-MAY-2010 ü ü

EA033-C: Acid Neutralising Capacity

Snap Lock Bag - frozen

09-AUG-201005-MAY-2011W14  0-0.1, W14  0.16-0.26,

W13  0-0.1, W12  0-0.1,

W11 0-0.05

11-MAY-201011-MAY-201005-MAY-2010 ü ü

EA033-D: Retained Acidity

Snap Lock Bag - frozen

09-AUG-201005-MAY-2011W14  0-0.1, W14  0.16-0.26,

W13  0-0.1, W12  0-0.1,

W11 0-0.05

11-MAY-201011-MAY-201005-MAY-2010 ü ü

EA033-E: Acid Base Accounting

Snap Lock Bag - frozen

09-AUG-201005-MAY-2011W14  0-0.1, W14  0.16-0.26,

W13  0-0.1, W12  0-0.1,

W11 0-0.05

11-MAY-201011-MAY-201005-MAY-2010 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.01 10 üChromium Suite for Acid Sulphate Soils EA033

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0    5.01 10 üChromium Suite for Acid Sulphate Soils EA033
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

Ahern et al 2004.  This method covers the determination of Chromium Reducible Sulfur (SCR); pHKCl; titratable 

actual acidity (TAA); acid neutralising capacity by back titration (ANC); and net acid soluble sulfur (SNAS) which 

incorporates peroxide sulfur. It applies to soils and sediments (including sands) derived from coastal regions.  

Liming Rate is based on results for samples as submitted and incorporates a minimum safety factor of 1.5.

Chromium Suite for Acid Sulphate Soils EA033 SOIL

Preparation Methods Method DescriptionsMatrixMethod

In houseDrying at 85 degrees, bagging and 

labelling (ASS)

EN020PR SOIL
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

l For all matrices, no Matrix Spike outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

l No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : EB1007910
:Amendment  1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - 

INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 

4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

::Project 301001-00448 WBS 3V4070CN Page 1 of 2

:Order number ----

::C-O-C number ---- Quote number EP2009WORPAR0226 (EN/034/09)

Site : The Narrows

Sampler : :QC LevelAlex Konieff NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 07-MAY-2010 Issue Date : 26-MAY-2010 10:56

Scheduled Reporting Date: 18-MAY-2010:Client Requested Due Date 18-MAY-2010

Delivery Details
Mode of Delivery Temperature: :Carrier 3.1, 8.4'C - Ice present

No. of coolers/boxes No. of samples received: :2 MEDIUM 5

Sercurity Seal No. of samples analysed: :Intact. 5

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Samples received in appropriately pretreated and preserved containers.
l Sample(s) have been received within recommended holding times.
l Samples received at ALS Gladstone at <0'C.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to  Maggie Kahi.

l Analytical work for this work order will be conducted at ALS Brisbane.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com

Environmental Division Brisbane
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exist.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 

purposes. If the sampling time is displayed as 0:00 the 

information was not provided by client.

S
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a
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o
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EB1007910-001 05-MAY-2010 15:00 W14  0-0.1 ü

EB1007910-002 05-MAY-2010 15:00 W14  0.16-0.26 ü

EB1007910-003 05-MAY-2010 15:00 W13  0-0.1 ü

EB1007910-004 05-MAY-2010 15:00 W12  0-0.1 ü

EB1007910-005 05-MAY-2010 15:00 W11 0-0.05 ü

Matrix: SOIL

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice ( INV ) Email eva.tetana@worleyparsons.com

MR ALEX KOCHNIEFF

- *AU Certificate of Analysis - NATA ( COA ) Email alex.kochnieff@worleyparsons.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) ( QCI ) Email alex.kochnieff@worleyparsons.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA ( QC ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Sample Receipt Notification - Environmental ( SRN ) Email alex.kochnieff@worleyparsons.com

- Chain of Custody (CoC) ( COC ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ENMRG  ( ENMRG ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ESDAT ( ESDAT ) Email alex.kochnieff@worleyparsons.com

- EDI Format - XTab ( XTAB ) Email alex.kochnieff@worleyparsons.com
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CERTIFICATE OF ANALYSIS

Work Order : EB1008176 Page : 1 of 5

:Amendment 1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CN NARROWS QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 11-MAY-2010

Sampler : Alex Kochnieff Issue Date : 26-MAY-2010

Site : The Narrows

7:No. of samples received

Quote number : BN/187/10 7:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Bne Acid Sulphate Soils
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32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l

Retained Acidity not required because pH KCl greater than or equal to 4.5l

This report has been amended to alter the site details, project reference code or order number.  All analysis results are as per the previous report.l
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Analytical Results

W18  0.1-0.2W18  0-0.1W17  0.65-0.75W17  0.23-0.33W17  0-0.1Client sample IDSub-Matrix: SOIL

07-MAY-2010 15:0007-MAY-2010 15:0007-MAY-2010 15:0007-MAY-2010 15:0007-MAY-2010 15:00Client sampling date / time

EB1008176-005EB1008176-004EB1008176-003EB1008176-002EB1008176-001UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.99.0 8.7 8.7 9.1pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.120.04 <0.02 0.12 0.11% S0.02----Chromium Reducible Sulfur (22B)

7228 <10 72 70mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

22.415.5 3.26 8.08 11.1% CaCO30.01----Acid Neutralising Capacity (19A2)

44803100 652 1610 2230mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

7.184.97 1.04 2.59 3.57% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10<10 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1<1 <1 <1 <1kg CaCO3/t1----Liming Rate
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Analytical Results

------------W18  0.5-0.6W18  0.3-0.4Client sample IDSub-Matrix: SOIL

------------07-MAY-2010 15:0007-MAY-2010 15:00Client sampling date / time

------------EB1008176-007EB1008176-006UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.89.1 ---- ---- ----pH Unit0.1----pH KCl (23A)

<2<2 ---- ---- ----mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 ---- ---- ----% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.030.08 ---- ---- ----% S0.02----Chromium Reducible Sulfur (22B)

1853 ---- ---- ----mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

2.847.26 ---- ---- ----% CaCO30.01----Acid Neutralising Capacity (19A2)

5681450 ---- ---- ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.912.32 ---- ---- ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 ---- ---- -----0.5----ANC Fineness Factor

<0.02<0.02 ---- ---- ----% S0.02----Net Acidity (sulfur units)

<10<10 ---- ---- ----mole H+ / t10----Net Acidity (acidity units)

<1<1 ---- ---- ----kg CaCO3/t1----Liming Rate
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QUALITY CONTROL REPORT

Work Order : EB1008176 Page : 1 of 5

:Amendment 1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CN NARROWS QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : The Narrows

:C-O-C number ---- Date Samples Received : 11-MAY-2010

Sampler : Alex Kochnieff Issue Date : 26-MAY-2010

:Order number ----

7:No. of samples received

Quote number : BN/187/10 7:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Bne Acid Sulphate Soils
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-A: Actual Acidity  (QC Lot: 1347833)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitW17  0-0.1EB1008176-001

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 9.0 9.0 0.0 0% - 20%

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitAnonymousEB1008218-004

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 9.0 9.0 0.0 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1347833)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.04 0.04 0.0 No LimitW17  0-0.1EB1008176-001

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 28 26 8.7 No Limit

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.09 0.10 0.0 No LimitAnonymousEB1008218-004

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 58 63 7.7 No Limit

EA033-C: Acid Neutralising Capacity  (QC Lot: 1347833)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 15.5 15.6 0.3 0% - 20%W17  0-0.1EB1008176-001

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 4.97 4.98 0.3 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 3100 3110 0.3 0% - 20%

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 5.37 4.66 14.2 0% - 20%AnonymousEB1008218-004

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 1.72 1.49 14.2 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 1070 932 14.2 0% - 20%
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA033-A: Actual Acidity  (QCLot: 1347833)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-B: Potential Acidity  (QCLot: 1347833)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-C: Acid Neutralising Capacity  (QCLot: 1347833)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 <0.01 -------- --------

EA033: acidity - Acid Neutralising Capacity (a-19A2) ---- 10 mole H+ / t <10 -------- --------

EA033: sulfidic - Acid Neutralising Capacity (s-19A2) ---- 0.01 % pyrite S <0.01 -------- --------
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

l No Matrix Spike (MS) Results are required to be reported.
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INTERPRETIVE QUALITY CONTROL REPORT

Work Order : EB1008176 Page : 1 of 5

:Amendment 1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CN NARROWS QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : The Narrows

:C-O-C number ---- Date Samples Received : 11-MAY-2010

Alex Kochnieff:Sampler Issue Date : 26-MAY-2010

:Order number ----

No. of samples received : 7

Quote number : BN/187/10 No. of samples analysed : 7

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers

Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-A: Actual Acidity

Snap Lock Bag - frozen

15-AUG-201007-MAY-2011W17  0-0.1, W17  0.23-0.33,

W17  0.65-0.75, W18  0-0.1,

W18  0.1-0.2, W18  0.3-0.4,

W18  0.5-0.6

19-MAY-201017-MAY-201007-MAY-2010 ü ü

EA033-B: Potential Acidity

Snap Lock Bag - frozen

15-AUG-201007-MAY-2011W17  0-0.1, W17  0.23-0.33,

W17  0.65-0.75, W18  0-0.1,

W18  0.1-0.2, W18  0.3-0.4,

W18  0.5-0.6

19-MAY-201017-MAY-201007-MAY-2010 ü ü

EA033-C: Acid Neutralising Capacity

Snap Lock Bag - frozen

15-AUG-201007-MAY-2011W17  0-0.1, W17  0.23-0.33,

W17  0.65-0.75, W18  0-0.1,

W18  0.1-0.2, W18  0.3-0.4,

W18  0.5-0.6

19-MAY-201017-MAY-201007-MAY-2010 ü ü

EA033-D: Retained Acidity

Snap Lock Bag - frozen

15-AUG-201007-MAY-2011W17  0-0.1, W17  0.23-0.33,

W17  0.65-0.75, W18  0-0.1,

W18  0.1-0.2, W18  0.3-0.4,

W18  0.5-0.6

19-MAY-201017-MAY-201007-MAY-2010 ü ü

EA033-E: Acid Base Accounting

Snap Lock Bag - frozen

15-AUG-201007-MAY-2011W17  0-0.1, W17  0.23-0.33,

W17  0.65-0.75, W18  0-0.1,

W18  0.1-0.2, W18  0.3-0.4,

W18  0.5-0.6

19-MAY-201017-MAY-201007-MAY-2010 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üChromium Suite for Acid Sulphate Soils EA033

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üChromium Suite for Acid Sulphate Soils EA033
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

Ahern et al 2004.  This method covers the determination of Chromium Reducible Sulfur (SCR); pHKCl; titratable 

actual acidity (TAA); acid neutralising capacity by back titration (ANC); and net acid soluble sulfur (SNAS) which 

incorporates peroxide sulfur. It applies to soils and sediments (including sands) derived from coastal regions.  

Liming Rate is based on results for samples as submitted and incorporates a minimum safety factor of 1.5.

Chromium Suite for Acid Sulphate Soils EA033 SOIL

Preparation Methods Method DescriptionsMatrixMethod

In houseDrying at 85 degrees, bagging and 

labelling (ASS)

EN020PR SOIL
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

l For all matrices, no Matrix Spike outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

l No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : EB1008176
:Amendment  1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - 

INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 

4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

::Project 301001-00448 WBS 3V4070CN 

NARROWS

Page 1 of 2

:Order number ----

::C-O-C number ---- Quote number EB2010WORPAR0239 (BN/187/10)

Site : The Narrows

Sampler : :QC LevelAlex Kochnieff NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 11-MAY-2010 Issue Date : 26-MAY-2010 10:21

Scheduled Reporting Date: 20-MAY-2010:Client Requested Due Date 20-MAY-2010

Delivery Details
Mode of Delivery Temperature: :Carrier 9.5,2.8,4.7,2.9' C - Ice present

No. of coolers/boxes No. of samples received: :4 MEDIUM 7

Sercurity Seal No. of samples analysed: :Intact. 7

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Samples received in appropriately pretreated and preserved containers.
l Sample(s) have been received within recommended holding times.
l Samples were received at ALS Gladstone at <0'C.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to  Maggie Kahi.

l Analytical work for this work order will be conducted at ALS Brisbane.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com

Environmental Division Brisbane
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exist.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 

purposes. If the sampling time is displayed as 0:00 the 

information was not provided by client.
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EB1008176-001 07-MAY-2010 15:00 W17  0-0.1 ü

EB1008176-002 07-MAY-2010 15:00 W17  0.23-0.33 ü

EB1008176-003 07-MAY-2010 15:00 W17  0.65-0.75 ü

EB1008176-004 07-MAY-2010 15:00 W18  0-0.1 ü

EB1008176-005 07-MAY-2010 15:00 W18  0.1-0.2 ü

EB1008176-006 07-MAY-2010 15:00 W18  0.3-0.4 ü

EB1008176-007 07-MAY-2010 15:00 W18  0.5-0.6 ü

Matrix: SOIL

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice ( INV ) Email eva.tetana@worleyparsons.com

MR ALEX KOCHNIEFF

- *AU Certificate of Analysis - NATA ( COA ) Email alex.kochnieff@worleyparsons.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) ( QCI ) Email alex.kochnieff@worleyparsons.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA ( QC ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Sample Receipt Notification - Environmental ( SRN ) Email alex.kochnieff@worleyparsons.com

- Chain of Custody (CoC) ( COC ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ENMRG  ( ENMRG ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ESDAT ( ESDAT ) Email alex.kochnieff@worleyparsons.com

- EDI Format - XTab ( XTAB ) Email alex.kochnieff@worleyparsons.com

MS JENNIFER CULLEN

- Chain of Custody (CoC) ( COC ) Email jennifer.cullen@alsenviro.com
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CERTIFICATE OF ANALYSIS

Work Order : EB1008177 Page : 1 of 6

:Amendment 1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNT QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 11-MAY-2010

Sampler : Alex Kochneiff Issue Date : 26-MAY-2010

Site : The Narrows

15:No. of samples received

Quote number : EN/034/10 15:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Bne Acid Sulphate Soils



Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l

Retained Acidity not required because pH KCl greater than or equal to 4.5l

This report has been amended to alter the site details, project reference code or order number.  All analysis results are as per the previous report.l
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Analytical Results

W6  1.9-2.0W6  1.2-1.3W6  0.7-0.8W6  0.3-0.4W6  0-0.1Client sample IDSub-Matrix: SOIL

06-MAY-2010 15:0006-MAY-2010 15:0006-MAY-2010 15:0006-MAY-2010 15:0006-MAY-2010 15:00Client sampling date / time

EB1008177-005EB1008177-004EB1008177-003EB1008177-002EB1008177-001UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.78.7 8.7 8.6 8.2pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.800.43 0.86 0.89 1.75% S0.02----Chromium Reducible Sulfur (22B)

496269 538 557 1090mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

37.036.7 18.0 16.6 5.61% CaCO30.01----Acid Neutralising Capacity (19A2)

73907340 3590 3310 1120mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

11.811.8 5.76 5.31 1.80% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 <0.02 <0.02 0.55% S0.02----Net Acidity (sulfur units)

<10<10 <10 <10 343mole H+ / t10----Net Acidity (acidity units)

<1<1 <1 <1 26kg CaCO3/t1----Liming Rate
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Analytical Results

W7  1.4-1.5W7  0.8-0.9W7  0.2-0.3W7  0-0.1W6  2.5-2.6Client sample IDSub-Matrix: SOIL

06-MAY-2010 15:0006-MAY-2010 15:0006-MAY-2010 15:0006-MAY-2010 15:0006-MAY-2010 15:00Client sampling date / time

EB1008177-010EB1008177-009EB1008177-008EB1008177-007EB1008177-006UnitLORCAS NumberCompound

EA033-A: Actual Acidity

9.08.7 8.8 8.7 8.8pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.380.23 0.54 0.62 0.51% S0.02----Chromium Reducible Sulfur (22B)

239146 334 387 320mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

37.24.76 16.7 21.5 37.1% CaCO30.01----Acid Neutralising Capacity (19A2)

7440950 3340 4300 7420mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

11.91.52 5.36 6.88 11.9% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10<10 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1<1 <1 <1 <1kg CaCO3/t1----Liming Rate
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Analytical Results

W8  1-1.2W8  0.7-0.8W8  0.25-0.35W8  0.05-0.15W7  1.65-1.8Client sample IDSub-Matrix: SOIL

06-MAY-2010 15:0006-MAY-2010 15:0006-MAY-2010 15:0006-MAY-2010 15:0006-MAY-2010 15:00Client sampling date / time

EB1008177-015EB1008177-014EB1008177-013EB1008177-012EB1008177-011UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.78.6 8.7 8.8 8.7pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.430.35 0.60 0.52 0.10% S0.02----Chromium Reducible Sulfur (22B)

269220 376 322 63mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

37.14.49 16.1 20.6 2.49% CaCO30.01----Acid Neutralising Capacity (19A2)

7420897 3220 4120 497mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

11.91.44 5.16 6.61 0.80% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10<10 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1<1 <1 <1 <1kg CaCO3/t1----Liming Rate
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QUALITY CONTROL REPORT

Work Order : EB1008177 Page : 1 of 5

:Amendment 1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNT QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : The Narrows

:C-O-C number ---- Date Samples Received : 11-MAY-2010

Sampler : Alex Kochneiff Issue Date : 26-MAY-2010

:Order number ----

15:No. of samples received

Quote number : EN/034/10 15:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825
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accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.
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This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Bne Acid Sulphate Soils
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-A: Actual Acidity  (QC Lot: 1347835)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitW6  0-0.1EB1008177-001

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 8.7 8.7 0.0 0% - 20%

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitW7  1.65-1.8EB1008177-011

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 8.6 8.6 0.0 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1347835)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.43 0.44 0.0 0% - 20%W6  0-0.1EB1008177-001

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 269 271 0.8 0% - 20%

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.35 0.35 0.0 0% - 50%W7  1.65-1.8EB1008177-011

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 220 220 0.0 0% - 20%

EA033-C: Acid Neutralising Capacity  (QC Lot: 1347835)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 36.7 36.7 0.0 0% - 20%W6  0-0.1EB1008177-001

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 11.8 11.8 0.0 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 7340 7340 0.0 0% - 20%

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 4.49 4.42 1.6 0% - 20%W7  1.65-1.8EB1008177-011

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 1.44 1.41 1.6 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 897 882 1.6 0% - 20%
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA033-A: Actual Acidity  (QCLot: 1347835)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-B: Potential Acidity  (QCLot: 1347835)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-C: Acid Neutralising Capacity  (QCLot: 1347835)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 <0.01 -------- --------

EA033: acidity - Acid Neutralising Capacity (a-19A2) ---- 10 mole H+ / t <10 -------- --------

EA033: sulfidic - Acid Neutralising Capacity (s-19A2) ---- 0.01 % pyrite S <0.01 -------- --------
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

l No Matrix Spike (MS) Results are required to be reported.
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INTERPRETIVE QUALITY CONTROL REPORT

Work Order : EB1008177 Page : 1 of 6

:Amendment 1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNT QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : The Narrows

:C-O-C number ---- Date Samples Received : 11-MAY-2010

Alex Kochneiff:Sampler Issue Date : 26-MAY-2010

:Order number ----

No. of samples received : 15

Quote number : EN/034/10 No. of samples analysed : 15

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers

Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-A: Actual Acidity

Snap Lock Bag - frozen

15-AUG-201006-MAY-2011W6  0-0.1, W6  0.3-0.4,

W6  0.7-0.8, W6  1.2-1.3,

W6  1.9-2.0, W6  2.5-2.6,

W7  0-0.1, W7  0.2-0.3,

W7  0.8-0.9, W7  1.4-1.5,

W7  1.65-1.8, W8  0.05-0.15,

W8  0.25-0.35, W8  0.7-0.8,

W8  1-1.2

18-MAY-201017-MAY-201006-MAY-2010 ü ü

EA033-B: Potential Acidity

Snap Lock Bag - frozen

15-AUG-201006-MAY-2011W6  0-0.1, W6  0.3-0.4,

W6  0.7-0.8, W6  1.2-1.3,

W6  1.9-2.0, W6  2.5-2.6,

W7  0-0.1, W7  0.2-0.3,

W7  0.8-0.9, W7  1.4-1.5,

W7  1.65-1.8, W8  0.05-0.15,

W8  0.25-0.35, W8  0.7-0.8,

W8  1-1.2

18-MAY-201017-MAY-201006-MAY-2010 ü ü

EA033-C: Acid Neutralising Capacity

Snap Lock Bag - frozen

15-AUG-201006-MAY-2011W6  0-0.1, W6  0.3-0.4,

W6  0.7-0.8, W6  1.2-1.3,

W6  1.9-2.0, W6  2.5-2.6,

W7  0-0.1, W7  0.2-0.3,

W7  0.8-0.9, W7  1.4-1.5,

W7  1.65-1.8, W8  0.05-0.15,

W8  0.25-0.35, W8  0.7-0.8,

W8  1-1.2

18-MAY-201017-MAY-201006-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-D: Retained Acidity

Snap Lock Bag - frozen

15-AUG-201006-MAY-2011W6  0-0.1, W6  0.3-0.4,

W6  0.7-0.8, W6  1.2-1.3,

W6  1.9-2.0, W6  2.5-2.6,

W7  0-0.1, W7  0.2-0.3,

W7  0.8-0.9, W7  1.4-1.5,

W7  1.65-1.8, W8  0.05-0.15,

W8  0.25-0.35, W8  0.7-0.8,

W8  1-1.2

18-MAY-201017-MAY-201006-MAY-2010 ü ü

EA033-E: Acid Base Accounting

Snap Lock Bag - frozen

15-AUG-201006-MAY-2011W6  0-0.1, W6  0.3-0.4,

W6  0.7-0.8, W6  1.2-1.3,

W6  1.9-2.0, W6  2.5-2.6,

W7  0-0.1, W7  0.2-0.3,

W7  0.8-0.9, W7  1.4-1.5,

W7  1.65-1.8, W8  0.05-0.15,

W8  0.25-0.35, W8  0.7-0.8,

W8  1-1.2

18-MAY-201017-MAY-201006-MAY-2010 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  13.3   10.02 15 üChromium Suite for Acid Sulphate Soils EA033

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   6.7    5.01 15 üChromium Suite for Acid Sulphate Soils EA033
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

Ahern et al 2004.  This method covers the determination of Chromium Reducible Sulfur (SCR); pHKCl; titratable 

actual acidity (TAA); acid neutralising capacity by back titration (ANC); and net acid soluble sulfur (SNAS) which 

incorporates peroxide sulfur. It applies to soils and sediments (including sands) derived from coastal regions.  

Liming Rate is based on results for samples as submitted and incorporates a minimum safety factor of 1.5.

Chromium Suite for Acid Sulphate Soils EA033 SOIL

Preparation Methods Method DescriptionsMatrixMethod

In houseDrying at 85 degrees, bagging and 

labelling (ASS)

EN020PR SOIL
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

l For all matrices, no Matrix Spike outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

l No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : EB1008177
:Amendment  1

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - 

INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 

4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

::Project 301001-00448 WBS 3V4070CNT Page 1 of 2

:Order number ----

::C-O-C number ---- Quote number ES2010WORPAR0241 (EN/034/10)

Site : The Narrows

Sampler : :QC LevelAlex Kochneiff NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 11-MAY-2010 Issue Date : 26-MAY-2010 10:21

Scheduled Reporting Date: 20-MAY-2010:Client Requested Due Date 20-MAY-2010

Delivery Details
Mode of Delivery Temperature: :Carrier 9.5,2.8,4.7,2.9' C - Ice present

No. of coolers/boxes No. of samples received: :4 MEDIUM 15

Sercurity Seal No. of samples analysed: :Intact. 15

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Samples received in appropriately pretreated and preserved containers.
l Sample(s) have been received within recommended holding times.
l Samples were received at ALS Gladstone at <0'C.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to  Maggie Kahi.

l Analytical work for this work order will be conducted at ALS Brisbane.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com

Environmental Division Brisbane



26-MAY-2010 10:21:Issue Date

2 of 2:Page

Work Order :

:Client

EB1008177 Amendment 1

WORLEY PARSONS - INFRASTRUCTURE MWE

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exist.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 

purposes. If the sampling time is displayed as 0:00 the 

information was not provided by client.
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EB1008177-001 06-MAY-2010 15:00 W6  0-0.1 ü

EB1008177-002 06-MAY-2010 15:00 W6  0.3-0.4 ü

EB1008177-003 06-MAY-2010 15:00 W6  0.7-0.8 ü

EB1008177-004 06-MAY-2010 15:00 W6  1.2-1.3 ü

EB1008177-005 06-MAY-2010 15:00 W6  1.9-2.0 ü

EB1008177-006 06-MAY-2010 15:00 W6  2.5-2.6 ü

EB1008177-007 06-MAY-2010 15:00 W7  0-0.1 ü

EB1008177-008 06-MAY-2010 15:00 W7  0.2-0.3 ü

EB1008177-009 06-MAY-2010 15:00 W7  0.8-0.9 ü

EB1008177-010 06-MAY-2010 15:00 W7  1.4-1.5 ü

EB1008177-011 06-MAY-2010 15:00 W7  1.65-1.8 ü

EB1008177-012 06-MAY-2010 15:00 W8  0.05-0.15 ü

EB1008177-013 06-MAY-2010 15:00 W8  0.25-0.35 ü

EB1008177-014 06-MAY-2010 15:00 W8  0.7-0.8 ü

EB1008177-015 06-MAY-2010 15:00 W8  1-1.2 ü

Matrix: SOIL

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice ( INV ) Email eva.tetana@worleyparsons.com

MR ALEX KOCHNIEFF

- *AU Certificate of Analysis - NATA ( COA ) Email alex.kochnieff@worleyparsons.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) ( QCI ) Email alex.kochnieff@worleyparsons.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA ( QC ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Sample Receipt Notification - Environmental ( SRN ) Email alex.kochnieff@worleyparsons.com

- Chain of Custody (CoC) ( COC ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ENMRG  ( ENMRG ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ESDAT ( ESDAT ) Email alex.kochnieff@worleyparsons.com

- EDI Format - XTab ( XTAB ) Email alex.kochnieff@worleyparsons.com
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CERTIFICATE OF ANALYSIS

Work Order : EB1008272 Page : 1 of 8

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 12-MAY-2010

Sampler : Alex Kochnieff Issue Date : 21-MAY-2010

Site : Mud Flats

23:No. of samples received

Quote number : EN/034/10 23:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Myles.Clark Acid Sulfate Soils Supervisor Bne Acid Sulphate Soils
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l

Retained Acidity not required because pH KCl greater than or equal to 4.5l
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Analytical Results

MF30  1.8-1.9MF30  1.2-1.3MF30  0.7-0.8MF30  0.2-0.3MF30  0-0.1Client sample IDSub-Matrix: SOIL

10-MAY-2010 15:0010-MAY-2010 15:0010-MAY-2010 15:0010-MAY-2010 15:0010-MAY-2010 15:00Client sampling date / time

EB1008272-005EB1008272-004EB1008272-003EB1008272-002EB1008272-001UnitLORCAS NumberCompound

EA033-A: Actual Acidity

6.45.7 6.2 8.0 8.4pH Unit0.1----pH KCl (23A)

<229 12 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.020.05 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.080.03 1.08 1.76 1.31% S0.02----Chromium Reducible Sulfur (22B)

67721 673 1100 816mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
-------- ---- 2.11 2.86% CaCO30.01----Acid Neutralising Capacity (19A2)

-------- ---- 422 570mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

-------- ---- 0.68 0.91% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

1.080.08 1.10 1.31 0.70% S0.02----Net Acidity (sulfur units)

67750 685 819 436mole H+ / t10----Net Acidity (acidity units)

514 51 61 33kg CaCO3/t1----Liming Rate
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Analytical Results

MF29  1.25-1.35MF29  0.75-0.85MF29  0.25-0.35MF29  0-0.1MF30  2.3-2.4Client sample IDSub-Matrix: SOIL

10-MAY-2010 15:0010-MAY-2010 15:0010-MAY-2010 15:0010-MAY-2010 15:0010-MAY-2010 15:00Client sampling date / time

EB1008272-010EB1008272-009EB1008272-008EB1008272-007EB1008272-006UnitLORCAS NumberCompound

EA033-A: Actual Acidity

6.57.8 6.3 6.2 5.6pH Unit0.1----pH KCl (23A)

3<2 7 10 22mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 0.04% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.880.98 0.75 1.07 2.38% S0.02----Chromium Reducible Sulfur (22B)

552612 468 668 1480mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----1.19 ---- ---- ----% CaCO30.01----Acid Neutralising Capacity (19A2)

----238 ---- ---- ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

----0.38 ---- ---- ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

0.880.73 0.76 1.09 2.42% S0.02----Net Acidity (sulfur units)

552454 476 678 1510mole H+ / t10----Net Acidity (acidity units)

4134 36 51 113kg CaCO3/t1----Liming Rate
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Analytical Results

MF28  0.1-0.2MF28  0-0.1MF29  2.75-2.85MF29  2.25-2.35MF29  1.75-1.85Client sample IDSub-Matrix: SOIL

10-MAY-2010 15:0010-MAY-2010 15:0010-MAY-2010 15:0010-MAY-2010 15:0010-MAY-2010 15:00Client sampling date / time

EB1008272-015EB1008272-014EB1008272-013EB1008272-012EB1008272-011UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.16.4 7.1 6.9 6.4pH Unit0.1----pH KCl (23A)

<24 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.322.79 1.74 0.04 0.16% S0.02----Chromium Reducible Sulfur (22B)

8261740 1080 26 100mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

2.68---- 0.94 1.69 ----% CaCO30.01----Acid Neutralising Capacity (19A2)

536---- 188 337 ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.86---- 0.30 0.54 ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

0.752.80 1.54 <0.02 0.16% S0.02----Net Acidity (sulfur units)

4681740 960 <10 100mole H+ / t10----Net Acidity (acidity units)

35131 72 <1 7kg CaCO3/t1----Liming Rate
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Analytical Results

MF13  0.2-0.3MF13  0-0.1MF28  1.5-1.6MF28  1.0-1.1MF28  0.75-0.85Client sample IDSub-Matrix: SOIL

10-MAY-2010 15:0010-MAY-2010 15:0010-MAY-2010 15:0010-MAY-2010 15:0010-MAY-2010 15:00Client sampling date / time

EB1008272-020EB1008272-019EB1008272-018EB1008272-017EB1008272-016UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.47.6 8.4 7.2 6.0pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 14mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.441.20 1.41 0.18 2.38% S0.02----Chromium Reducible Sulfur (22B)

895747 881 116 1480mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

10.81.27 6.40 2.06 ----% CaCO30.01----Acid Neutralising Capacity (19A2)

2150253 1280 412 ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

3.440.40 2.05 0.66 ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.020.93 0.04 <0.02 2.40% S0.02----Net Acidity (sulfur units)

<10578 28 <10 1500mole H+ / t10----Net Acidity (acidity units)

<143 2 <1 112kg CaCO3/t1----Liming Rate
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Analytical Results

--------MF13  1.5-1.6MF13  1.1-1.2MF13  0.8-0.9Client sample IDSub-Matrix: SOIL

--------10-MAY-2010 15:0010-MAY-2010 15:0010-MAY-2010 15:00Client sampling date / time

--------EB1008272-023EB1008272-022EB1008272-021UnitLORCAS NumberCompound

EA033-A: Actual Acidity

5.56.3 6.0 ---- ----pH Unit0.1----pH KCl (23A)

247 13 ---- ----mole H+ / t2----Titratable Actual Acidity (23F)

0.04<0.02 0.02 ---- ----% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.861.12 2.94 ---- ----% S0.02----Chromium Reducible Sulfur (22B)

1160700 1830 ---- ----mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-E: Acid Base Accounting

1.51.5 1.5 ---- -----0.5----ANC Fineness Factor

1.901.13 2.96 ---- ----% S0.02----Net Acidity (sulfur units)

1180708 1840 ---- ----mole H+ / t10----Net Acidity (acidity units)

8953 138 ---- ----kg CaCO3/t1----Liming Rate
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QUALITY CONTROL REPORT

Work Order : EB1008272 Page : 1 of 5

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : Mud Flats

:C-O-C number ---- Date Samples Received : 12-MAY-2010

Sampler : Alex Kochnieff Issue Date : 21-MAY-2010

:Order number ----

23:No. of samples received

Quote number : EN/034/10 23:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Myles.Clark Acid Sulfate Soils Supervisor Bne Acid Sulphate Soils
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-A: Actual Acidity  (QC Lot: 1350980)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S 0.05 0.04 0.0 No LimitMF30  0-0.1EB1008272-001

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t 29 28 6.2 0% - 50%

EA033: pH KCl (23A) ---- 0.1 pH Unit 5.7 5.7 0.0 0% - 20%

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitMF29  1.75-1.85EB1008272-011

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t 4 4 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 6.4 6.4 0.0 0% - 20%

EA033-A: Actual Acidity  (QC Lot: 1350981)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitMF13  0.8-0.9EB1008272-021

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t 7 6 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 6.3 6.3 0.0 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1350980)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.03 0.03 0.0 No LimitMF30  0-0.1EB1008272-001

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 21 21 0.0 No Limit

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 2.79 2.75 1.3 0% - 20%MF29  1.75-1.85EB1008272-011

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 1740 1720 1.3 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1350981)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 1.12 1.14 1.3 0% - 20%MF13  0.8-0.9EB1008272-021

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 700 710 1.3 0% - 20%
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA033-A: Actual Acidity  (QCLot: 1350980)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-A: Actual Acidity  (QCLot: 1350981)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-B: Potential Acidity  (QCLot: 1350980)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-B: Potential Acidity  (QCLot: 1350981)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-C: Acid Neutralising Capacity  (QCLot: 1350980)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 <0.01 -------- --------

EA033: acidity - Acid Neutralising Capacity (a-19A2) ---- 10 mole H+ / t <10 -------- --------

EA033: sulfidic - Acid Neutralising Capacity (s-19A2) ---- 0.01 % pyrite S <0.01 -------- --------
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

l No Matrix Spike (MS) Results are required to be reported.
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INTERPRETIVE QUALITY CONTROL REPORT

Work Order : EB1008272 Page : 1 of 6

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : Mud Flats

:C-O-C number ---- Date Samples Received : 12-MAY-2010

Alex Kochnieff:Sampler Issue Date : 21-MAY-2010

:Order number ----

No. of samples received : 23

Quote number : EN/034/10 No. of samples analysed : 23

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers

Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-A: Actual Acidity

Snap Lock Bag - frozen

17-AUG-201010-MAY-2011MF30  0-0.1, MF30  0.2-0.3,

MF30  0.7-0.8, MF30  1.2-1.3,

MF30  1.8-1.9, MF30  2.3-2.4,

MF29  0-0.1, MF29  0.25-0.35,

MF29  0.75-0.85, MF29  1.25-1.35,

MF29  1.75-1.85, MF29  2.25-2.35,

MF29  2.75-2.85, MF28  0-0.1,

MF28  0.1-0.2, MF28  0.75-0.85,

MF28  1.0-1.1, MF28  1.5-1.6,

MF13  0-0.1, MF13  0.2-0.3,

MF13  0.8-0.9, MF13  1.1-1.2,

MF13  1.5-1.6

20-MAY-201019-MAY-201010-MAY-2010 ü ü

EA033-B: Potential Acidity

Snap Lock Bag - frozen

17-AUG-201010-MAY-2011MF30  0-0.1, MF30  0.2-0.3,

MF30  0.7-0.8, MF30  1.2-1.3,

MF30  1.8-1.9, MF30  2.3-2.4,

MF29  0-0.1, MF29  0.25-0.35,

MF29  0.75-0.85, MF29  1.25-1.35,

MF29  1.75-1.85, MF29  2.25-2.35,

MF29  2.75-2.85, MF28  0-0.1,

MF28  0.1-0.2, MF28  0.75-0.85,

MF28  1.0-1.1, MF28  1.5-1.6,

MF13  0-0.1, MF13  0.2-0.3,

MF13  0.8-0.9, MF13  1.1-1.2,

MF13  1.5-1.6

20-MAY-201019-MAY-201010-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-C: Acid Neutralising Capacity

Snap Lock Bag - frozen

17-AUG-201010-MAY-2011MF30  0-0.1, MF30  0.2-0.3,

MF30  0.7-0.8, MF30  1.2-1.3,

MF30  1.8-1.9, MF30  2.3-2.4,

MF29  0-0.1, MF29  0.25-0.35,

MF29  0.75-0.85, MF29  1.25-1.35,

MF29  1.75-1.85, MF29  2.25-2.35,

MF29  2.75-2.85, MF28  0-0.1,

MF28  0.1-0.2, MF28  0.75-0.85,

MF28  1.0-1.1, MF28  1.5-1.6,

MF13  0-0.1, MF13  0.2-0.3,

MF13  0.8-0.9, MF13  1.1-1.2,

MF13  1.5-1.6

20-MAY-201019-MAY-201010-MAY-2010 ü ü

EA033-D: Retained Acidity

Snap Lock Bag - frozen

17-AUG-201010-MAY-2011MF30  0-0.1, MF30  0.2-0.3,

MF30  0.7-0.8, MF30  1.2-1.3,

MF30  1.8-1.9, MF30  2.3-2.4,

MF29  0-0.1, MF29  0.25-0.35,

MF29  0.75-0.85, MF29  1.25-1.35,

MF29  1.75-1.85, MF29  2.25-2.35,

MF29  2.75-2.85, MF28  0-0.1,

MF28  0.1-0.2, MF28  0.75-0.85,

MF28  1.0-1.1, MF28  1.5-1.6,

MF13  0-0.1, MF13  0.2-0.3,

MF13  0.8-0.9, MF13  1.1-1.2,

MF13  1.5-1.6

20-MAY-201019-MAY-201010-MAY-2010 ü ü

EA033-E: Acid Base Accounting

Snap Lock Bag - frozen

17-AUG-201010-MAY-2011MF30  0-0.1, MF30  0.2-0.3,

MF30  0.7-0.8, MF30  1.2-1.3,

MF30  1.8-1.9, MF30  2.3-2.4,

MF29  0-0.1, MF29  0.25-0.35,

MF29  0.75-0.85, MF29  1.25-1.35,

MF29  1.75-1.85, MF29  2.25-2.35,

MF29  2.75-2.85, MF28  0-0.1,

MF28  0.1-0.2, MF28  0.75-0.85,

MF28  1.0-1.1, MF28  1.5-1.6,

MF13  0-0.1, MF13  0.2-0.3,

MF13  0.8-0.9, MF13  1.1-1.2,

MF13  1.5-1.6

20-MAY-201019-MAY-201010-MAY-2010 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  13.0   10.03 23 üChromium Suite for Acid Sulphate Soils EA033

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   8.7    5.02 23 üChromium Suite for Acid Sulphate Soils EA033
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

Ahern et al 2004.  This method covers the determination of Chromium Reducible Sulfur (SCR); pHKCl; titratable 

actual acidity (TAA); acid neutralising capacity by back titration (ANC); and net acid soluble sulfur (SNAS) which 

incorporates peroxide sulfur. It applies to soils and sediments (including sands) derived from coastal regions.  

Liming Rate is based on results for samples as submitted and incorporates a minimum safety factor of 1.5.

Chromium Suite for Acid Sulphate Soils EA033 SOIL

Preparation Methods Method DescriptionsMatrixMethod

In houseDrying at 85 degrees, bagging and 

labelling (ASS)

EN020PR SOIL
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

l For all matrices, no Matrix Spike outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

l No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : EB1008272

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - 

INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 

4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

::Project 301001-00448 WBS 3V4070CNM Page 1 of 2

:Order number ----

::C-O-C number ---- Quote number ES2010WORPAR0241 (EN/034/10)

Site : Mud Flats

Sampler : :QC LevelAlex Kochnieff NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 12-MAY-2010 Issue Date : 12-MAY-2010 17:03

Scheduled Reporting Date: 21-MAY-2010:Client Requested Due Date 21-MAY-2010

Delivery Details
Mode of Delivery Temperature: :Carrier 6.5, 7.8, 17.4°C - Ice present

No. of coolers/boxes No. of samples received: :3 MEDIUM 23

Sercurity Seal No. of samples analysed: :Intact. 23

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Samples received in appropriately pretreated and preserved containers.
l Sample(s) have been received within recommended holding times.
l Samples were originally received by ALS Gladstone on 11/05/10 (1 Esky, -3.6°C), and forwarded to 

ALS Brisbane for analysis.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to  Maggie Kahi.

l Analytical work for this work order will be conducted at ALS Brisbane.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com

Environmental Division Brisbane
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exist.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 

purposes. If the sampling time is displayed as 0:00 the 

information was not provided by client.

S
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3

3
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EB1008272-001 10-MAY-2010 15:00 MF30  0-0.1 ü

EB1008272-002 10-MAY-2010 15:00 MF30  0.2-0.3 ü

EB1008272-003 10-MAY-2010 15:00 MF30  0.7-0.8 ü

EB1008272-004 10-MAY-2010 15:00 MF30  1.2-1.3 ü

EB1008272-005 10-MAY-2010 15:00 MF30  1.8-1.9 ü

EB1008272-006 10-MAY-2010 15:00 MF30  2.3-2.4 ü

EB1008272-007 10-MAY-2010 15:00 MF29  0-0.1 ü

EB1008272-008 10-MAY-2010 15:00 MF29  0.25-0.35 ü

EB1008272-009 10-MAY-2010 15:00 MF29  0.75-0.85 ü

EB1008272-010 10-MAY-2010 15:00 MF29  1.25-1.35 ü

EB1008272-011 10-MAY-2010 15:00 MF29  1.75-1.85 ü

EB1008272-012 10-MAY-2010 15:00 MF29  2.25-2.35 ü

EB1008272-013 10-MAY-2010 15:00 MF29  2.75-2.85 ü

EB1008272-014 10-MAY-2010 15:00 MF28  0-0.1 ü

EB1008272-015 10-MAY-2010 15:00 MF28  0.1-0.2 ü

EB1008272-016 10-MAY-2010 15:00 MF28  0.75-0.85 ü

EB1008272-017 10-MAY-2010 15:00 MF28  1.0-1.1 ü

EB1008272-018 10-MAY-2010 15:00 MF28  1.5-1.6 ü

EB1008272-019 10-MAY-2010 15:00 MF13  0-0.1 ü

EB1008272-020 10-MAY-2010 15:00 MF13  0.2-0.3 ü

EB1008272-021 10-MAY-2010 15:00 MF13  0.8-0.9 ü

EB1008272-022 10-MAY-2010 15:00 MF13  1.1-1.2 ü

EB1008272-023 10-MAY-2010 15:00 MF13  1.5-1.6 ü

Matrix: SOIL

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice ( INV ) Email eva.tetana@worleyparsons.com

MR ALEX KOCHNIEFF

- *AU Certificate of Analysis - NATA ( COA ) Email alex.kochnieff@worleyparsons.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) ( QCI ) Email alex.kochnieff@worleyparsons.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA ( QC ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Sample Receipt Notification - Environmental ( SRN ) Email alex.kochnieff@worleyparsons.com

- Chain of Custody (CoC) ( COC ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ENMRG  ( ENMRG ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ESDAT ( ESDAT ) Email alex.kochnieff@worleyparsons.com

- EDI Format - XTab ( XTAB ) Email alex.kochnieff@worleyparsons.com
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CERTIFICATE OF ANALYSIS

Work Order : EB1008399 Page : 1 of 12

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 13-MAY-2010

Sampler : Alex Kochneiff Issue Date : 24-MAY-2010

Site : MUDFLATS

41:No. of samples received

Quote number : EN/034/10 41:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Myles.Clark Acid Sulfate Soils Supervisor Bne Acid Sulphate Soils



Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l

Retained Acidity not required because pH KCl greater than or equal to 4.5l
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Analytical Results

MF14  1.4-1.5MF14  1.25-1.35MF14  0.75-0.85MF14  0.2-0.3MF14  0-0.1Client sample IDSub-Matrix: SOIL

11-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:00Client sampling date / time

EB1008399-005EB1008399-004EB1008399-003EB1008399-002EB1008399-001UnitLORCAS NumberCompound

EA033-A: Actual Acidity

6.36.5 6.4 6.5 6.5pH Unit0.1----pH KCl (23A)

7<2 4 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

2.120.06 1.38 1.13 1.12% S0.02----Chromium Reducible Sulfur (22B)

132038 861 703 696mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----0.42 ---- 0.86 11.9% CaCO30.01----Acid Neutralising Capacity (19A2)

----84 ---- 172 2370mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

----0.13 ---- 0.28 3.80% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

2.13<0.02 1.39 0.94 1.12% S0.02----Net Acidity (sulfur units)

1330<10 865 588 696mole H+ / t10----Net Acidity (acidity units)

100<1 65 44 52kg CaCO3/t1----Liming Rate
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Analytical Results

MF15  1.7-1.8MF15  1.2-1.3MF15  0.7-0.8MF15  0.3-0.4MF15  0-0.1Client sample IDSub-Matrix: SOIL

11-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:00Client sampling date / time

EB1008399-010EB1008399-009EB1008399-008EB1008399-007EB1008399-006UnitLORCAS NumberCompound

EA033-A: Actual Acidity

6.66.9 6.6 8.3 7.7pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.650.03 1.50 1.73 1.05% S0.02----Chromium Reducible Sulfur (22B)

40817 938 1080 657mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

0.770.46 0.88 3.03 1.00% CaCO30.01----Acid Neutralising Capacity (19A2)

15493 177 605 200mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.250.15 0.28 0.97 0.32% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

0.49<0.02 1.32 1.08 0.84% S0.02----Net Acidity (sulfur units)

306<10 820 676 524mole H+ / t10----Net Acidity (acidity units)

23<1 62 51 39kg CaCO3/t1----Liming Rate
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Analytical Results

MF18  1.2-1.3MF18  1-1.1MF18  0.4-0.5MF18  0-0.1MF15  2.0-2.1Client sample IDSub-Matrix: SOIL

11-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:00Client sampling date / time

EB1008399-015EB1008399-014EB1008399-013EB1008399-012EB1008399-011UnitLORCAS NumberCompound

EA033-A: Actual Acidity

5.76.7 6.2 7.2 8.0pH Unit0.1----pH KCl (23A)

20<2 9 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

0.03<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.151.81 1.73 2.50 1.69% S0.02----Chromium Reducible Sulfur (22B)

911130 1080 1560 1050mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----1.21 ---- 1.19 1.30% CaCO30.01----Acid Neutralising Capacity (19A2)

----242 ---- 237 260mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

----0.39 ---- 0.38 0.42% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

0.181.55 1.74 2.25 1.41% S0.02----Net Acidity (sulfur units)

111966 1090 1400 880mole H+ / t10----Net Acidity (acidity units)

872 82 105 66kg CaCO3/t1----Liming Rate
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Analytical Results

MF17  1.1-1.2MF17  0.5-0.6MF17  0-0.1MF18  2.1-2.2MF18  1.75-1.85Client sample IDSub-Matrix: SOIL

11-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:00Client sampling date / time

EB1008399-020EB1008399-019EB1008399-018EB1008399-017EB1008399-016UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.18.5 7.2 6.6 8.5pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.741.24 0.16 1.28 1.35% S0.02----Chromium Reducible Sulfur (22B)

1080773 98 797 840mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

11.94.14 0.70 0.35 3.63% CaCO30.01----Acid Neutralising Capacity (19A2)

2370828 140 70 726mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

3.801.33 0.22 0.11 1.16% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.020.35 <0.02 1.20 0.57% S0.02----Net Acidity (sulfur units)

<10220 <10 750 356mole H+ / t10----Net Acidity (acidity units)

<116 <1 56 27kg CaCO3/t1----Liming Rate
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Analytical Results

MF16  0.75-0.85MF16  0.2-0.3MF16  0-0.1MF17  2.2-2.3MF17  1.75-1.85Client sample IDSub-Matrix: SOIL

11-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:00Client sampling date / time

EB1008399-025EB1008399-024EB1008399-023EB1008399-022EB1008399-021UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.18.3 7.1 5.5 6.5pH Unit0.1----pH KCl (23A)

<2<2 <2 27 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 0.04 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.661.17 0.03 0.90 1.19% S0.02----Chromium Reducible Sulfur (22B)

1040729 17 559 744mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

1.142.56 0.54 ---- 0.70% CaCO30.01----Acid Neutralising Capacity (19A2)

228512 107 ---- 140mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.360.82 0.17 ---- 0.22% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

1.420.62 <0.02 0.94 1.04% S0.02----Net Acidity (sulfur units)

885388 <10 586 651mole H+ / t10----Net Acidity (acidity units)

6629 <1 44 49kg CaCO3/t1----Liming Rate
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Analytical Results

MF19  0-0.1MF16  2.3-2.4MF16  2-2.1MF16  1.5-1.6MF16  1-1.1Client sample IDSub-Matrix: SOIL

11-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:00Client sampling date / time

EB1008399-030EB1008399-029EB1008399-028EB1008399-027EB1008399-026UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.47.0 8.6 7.7 7.2pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.281.31 1.45 0.79 0.70% S0.02----Chromium Reducible Sulfur (22B)

801816 905 492 436mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

3.120.84 2.38 0.88 1.02% CaCO30.01----Acid Neutralising Capacity (19A2)

623167 474 177 205mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

1.000.27 0.76 0.28 0.33% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

0.621.13 0.94 0.60 0.48% S0.02----Net Acidity (sulfur units)

386704 588 374 299mole H+ / t10----Net Acidity (acidity units)

2953 44 28 22kg CaCO3/t1----Liming Rate
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Analytical Results

MF19  2.25-2.35MF19  2-2.1MF19  1.3-1.4MF19  0.7-0.8MF19  0.1-0.2Client sample IDSub-Matrix: SOIL

11-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:00Client sampling date / time

EB1008399-035EB1008399-034EB1008399-033EB1008399-032EB1008399-031UnitLORCAS NumberCompound

EA033-A: Actual Acidity

5.85.6 8.2 8.6 8.5pH Unit0.1----pH KCl (23A)

1823 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

0.030.04 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.731.27 1.20 1.10 1.50% S0.02----Chromium Reducible Sulfur (22B)

1080792 746 689 936mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
-------- 2.28 2.72 2.89% CaCO30.01----Acid Neutralising Capacity (19A2)

-------- 456 544 577mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

-------- 0.73 0.87 0.92% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

1.761.31 0.71 0.52 0.88% S0.02----Net Acidity (sulfur units)

1100815 442 326 551mole H+ / t10----Net Acidity (acidity units)

8261 33 24 41kg CaCO3/t1----Liming Rate
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Analytical Results

MF20  1.5-1.6MF20  1-1.1MF20  0.75-0.85MF20  0.05-0.15MF20  0-0.05Client sample IDSub-Matrix: SOIL

11-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:0011-MAY-2010 15:00Client sampling date / time

EB1008399-040EB1008399-039EB1008399-038EB1008399-037EB1008399-036UnitLORCAS NumberCompound

EA033-A: Actual Acidity

5.17.4 6.2 8.4 8.5pH Unit0.1----pH KCl (23A)

39<2 8 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

0.06<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.850.12 1.73 1.82 1.28% S0.02----Chromium Reducible Sulfur (22B)

116076 1080 1130 797mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----1.63 ---- 6.05 2.49% CaCO30.01----Acid Neutralising Capacity (19A2)

----326 ---- 1210 498mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

----0.52 ---- 1.94 0.80% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

1.92<0.02 1.74 0.52 0.74% S0.02----Net Acidity (sulfur units)

1200<10 1090 326 465mole H+ / t10----Net Acidity (acidity units)

90<1 82 24 35kg CaCO3/t1----Liming Rate
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Analytical Results

----------------MF20  1.8-1.9Client sample IDSub-Matrix: SOIL

----------------11-MAY-2010 15:00Client sampling date / time

----------------EB1008399-041UnitLORCAS NumberCompound

EA033-A: Actual Acidity
----8.2 ---- ---- ----pH Unit0.1----pH KCl (23A)

----<2 ---- ---- ----mole H+ / t2----Titratable Actual Acidity (23F)

----<0.02 ---- ---- ----% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
----1.27 ---- ---- ----% S0.02----Chromium Reducible Sulfur (22B)

----792 ---- ---- ----mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----1.68 ---- ---- ----% CaCO30.01----Acid Neutralising Capacity (19A2)

----335 ---- ---- ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

----0.54 ---- ---- ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting
----1.5 ---- ---- -----0.5----ANC Fineness Factor

----0.91 ---- ---- ----% S0.02----Net Acidity (sulfur units)

----568 ---- ---- ----mole H+ / t10----Net Acidity (acidity units)

----43 ---- ---- ----kg CaCO3/t1----Liming Rate
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QUALITY CONTROL REPORT

Work Order : EB1008399 Page : 1 of 6

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : MUDFLATS

:C-O-C number ---- Date Samples Received : 13-MAY-2010

Sampler : Alex Kochneiff Issue Date : 24-MAY-2010

:Order number ----

41:No. of samples received

Quote number : EN/034/10 41:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Myles.Clark Acid Sulfate Soils Supervisor Bne Acid Sulphate Soils
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-A: Actual Acidity  (QC Lot: 1352618)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitMF14  0-0.1EB1008399-001

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 6.5 6.6 1.5 0% - 20%

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitMF15  2.0-2.1EB1008399-011

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 6.7 6.6 1.5 0% - 20%

EA033-A: Actual Acidity  (QC Lot: 1352619)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitMF17  1.75-1.85EB1008399-021

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 8.3 8.6 3.6 0% - 20%

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S 0.04 0.04 0.0 No LimitMF19  0.1-0.2EB1008399-031

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t 23 24 5.8 0% - 50%

EA033: pH KCl (23A) ---- 0.1 pH Unit 5.6 5.5 1.8 0% - 20%

EA033-A: Actual Acidity  (QC Lot: 1352620)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitMF20  1.8-1.9EB1008399-041

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 8.2 8.3 1.2 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1352618)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.06 0.06 0.0 No LimitMF14  0-0.1EB1008399-001

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 38 41 6.1 No Limit

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 1.81 1.83 1.0 0% - 20%MF15  2.0-2.1EB1008399-011

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 1130 1140 1.0 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1352619)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 1.17 1.37 15.8 0% - 20%MF17  1.75-1.85EB1008399-021

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 729 854 15.8 0% - 20%

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 1.27 1.27 0.0 0% - 20%MF19  0.1-0.2EB1008399-031

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 792 792 0.0 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1352620)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 1.27 1.30 2.1 0% - 20%MF20  1.8-1.9EB1008399-041

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 792 809 2.1 0% - 20%
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-C: Acid Neutralising Capacity  (QC Lot: 1352618)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 0.42 0.35 18.2 0% - 20%MF14  0-0.1EB1008399-001

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 0.13 0.11 18.2 0% - 50%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 84 70 18.2 No Limit

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 1.21 1.19 1.9 0% - 20%MF15  2.0-2.1EB1008399-011

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 0.39 0.38 0.0 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 242 237 1.9 0% - 20%

EA033-C: Acid Neutralising Capacity  (QC Lot: 1352619)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 2.56 2.54 0.9 0% - 20%MF17  1.75-1.85EB1008399-021

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 0.82 0.81 0.0 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 512 507 0.9 0% - 20%

EA033-C: Acid Neutralising Capacity  (QC Lot: 1352620)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 1.68 1.58 5.7 0% - 20%MF20  1.8-1.9EB1008399-041

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 0.54 0.51 5.7 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 335 316 5.7 0% - 20%
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA033-A: Actual Acidity  (QCLot: 1352618)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-A: Actual Acidity  (QCLot: 1352619)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-A: Actual Acidity  (QCLot: 1352620)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-B: Potential Acidity  (QCLot: 1352618)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-B: Potential Acidity  (QCLot: 1352619)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-B: Potential Acidity  (QCLot: 1352620)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-C: Acid Neutralising Capacity  (QCLot: 1352618)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 <0.01 -------- --------

EA033: acidity - Acid Neutralising Capacity (a-19A2) ---- 10 mole H+ / t <10 -------- --------

EA033: sulfidic - Acid Neutralising Capacity (s-19A2) ---- 0.01 % pyrite S <0.01 -------- --------

EA033-C: Acid Neutralising Capacity  (QCLot: 1352619)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 <0.01 -------- --------

EA033: acidity - Acid Neutralising Capacity (a-19A2) ---- 10 mole H+ / t <10 -------- --------

EA033: sulfidic - Acid Neutralising Capacity (s-19A2) ---- 0.01 % pyrite S <0.01 -------- --------

EA033-C: Acid Neutralising Capacity  (QCLot: 1352620)

EA033: acidity - Acid Neutralising Capacity (a-19A2) ---- 10 mole H+ / t <10 -------- --------

EA033: sulfidic - Acid Neutralising Capacity (s-19A2) ---- 0.01 % pyrite S <0.01 -------- --------
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

l No Matrix Spike (MS) Results are required to be reported.
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INTERPRETIVE QUALITY CONTROL REPORT

Work Order : EB1008399 Page : 1 of 9

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : MUDFLATS

:C-O-C number ---- Date Samples Received : 13-MAY-2010

Alex Kochneiff:Sampler Issue Date : 24-MAY-2010

:Order number ----

No. of samples received : 41

Quote number : EN/034/10 No. of samples analysed : 41

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers

Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-A: Actual Acidity

Snap Lock Bag - frozen

18-AUG-201011-MAY-2011MF14  0-0.1, MF14  0.2-0.3,

MF14  0.75-0.85, MF14  1.25-1.35,

MF14  1.4-1.5, MF15  0-0.1,

MF15  0.3-0.4, MF15  0.7-0.8,

MF15  1.2-1.3, MF15  1.7-1.8,

MF15  2.0-2.1, MF18  0-0.1,

MF18  0.4-0.5, MF18  1-1.1,

MF18  1.2-1.3, MF18  1.75-1.85,

MF18  2.1-2.2, MF17  0-0.1,

MF17  0.5-0.6, MF17  1.1-1.2,

MF17  1.75-1.85, MF17  2.2-2.3,

MF16  0-0.1, MF16  0.2-0.3,

MF16  0.75-0.85, MF16  1-1.1,

MF16  1.5-1.6, MF16  2-2.1,

MF16  2.3-2.4, MF19  0-0.1,

MF19  0.1-0.2, MF19  0.7-0.8,

MF19  1.3-1.4, MF19  2-2.1,

MF19  2.25-2.35, MF20  0-0.05,

MF20  0.05-0.15, MF20  0.75-0.85,

MF20  1-1.1, MF20  1.5-1.6,

MF20  1.8-1.9

22-MAY-201020-MAY-201011-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-B: Potential Acidity

Snap Lock Bag - frozen

18-AUG-201011-MAY-2011MF14  0-0.1, MF14  0.2-0.3,

MF14  0.75-0.85, MF14  1.25-1.35,

MF14  1.4-1.5, MF15  0-0.1,

MF15  0.3-0.4, MF15  0.7-0.8,

MF15  1.2-1.3, MF15  1.7-1.8,

MF15  2.0-2.1, MF18  0-0.1,

MF18  0.4-0.5, MF18  1-1.1,

MF18  1.2-1.3, MF18  1.75-1.85,

MF18  2.1-2.2, MF17  0-0.1,

MF17  0.5-0.6, MF17  1.1-1.2,

MF17  1.75-1.85, MF17  2.2-2.3,

MF16  0-0.1, MF16  0.2-0.3,

MF16  0.75-0.85, MF16  1-1.1,

MF16  1.5-1.6, MF16  2-2.1,

MF16  2.3-2.4, MF19  0-0.1,

MF19  0.1-0.2, MF19  0.7-0.8,

MF19  1.3-1.4, MF19  2-2.1,

MF19  2.25-2.35, MF20  0-0.05,

MF20  0.05-0.15, MF20  0.75-0.85,

MF20  1-1.1, MF20  1.5-1.6,

MF20  1.8-1.9

22-MAY-201020-MAY-201011-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-C: Acid Neutralising Capacity

Snap Lock Bag - frozen

18-AUG-201011-MAY-2011MF14  0-0.1, MF14  0.2-0.3,

MF14  0.75-0.85, MF14  1.25-1.35,

MF14  1.4-1.5, MF15  0-0.1,

MF15  0.3-0.4, MF15  0.7-0.8,

MF15  1.2-1.3, MF15  1.7-1.8,

MF15  2.0-2.1, MF18  0-0.1,

MF18  0.4-0.5, MF18  1-1.1,

MF18  1.2-1.3, MF18  1.75-1.85,

MF18  2.1-2.2, MF17  0-0.1,

MF17  0.5-0.6, MF17  1.1-1.2,

MF17  1.75-1.85, MF17  2.2-2.3,

MF16  0-0.1, MF16  0.2-0.3,

MF16  0.75-0.85, MF16  1-1.1,

MF16  1.5-1.6, MF16  2-2.1,

MF16  2.3-2.4, MF19  0-0.1,

MF19  0.1-0.2, MF19  0.7-0.8,

MF19  1.3-1.4, MF19  2-2.1,

MF19  2.25-2.35, MF20  0-0.05,

MF20  0.05-0.15, MF20  0.75-0.85,

MF20  1-1.1, MF20  1.5-1.6,

MF20  1.8-1.9

22-MAY-201020-MAY-201011-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-D: Retained Acidity

Snap Lock Bag - frozen

18-AUG-201011-MAY-2011MF14  0-0.1, MF14  0.2-0.3,

MF14  0.75-0.85, MF14  1.25-1.35,

MF14  1.4-1.5, MF15  0-0.1,

MF15  0.3-0.4, MF15  0.7-0.8,

MF15  1.2-1.3, MF15  1.7-1.8,

MF15  2.0-2.1, MF18  0-0.1,

MF18  0.4-0.5, MF18  1-1.1,

MF18  1.2-1.3, MF18  1.75-1.85,

MF18  2.1-2.2, MF17  0-0.1,

MF17  0.5-0.6, MF17  1.1-1.2,

MF17  1.75-1.85, MF17  2.2-2.3,

MF16  0-0.1, MF16  0.2-0.3,

MF16  0.75-0.85, MF16  1-1.1,

MF16  1.5-1.6, MF16  2-2.1,

MF16  2.3-2.4, MF19  0-0.1,

MF19  0.1-0.2, MF19  0.7-0.8,

MF19  1.3-1.4, MF19  2-2.1,

MF19  2.25-2.35, MF20  0-0.05,

MF20  0.05-0.15, MF20  0.75-0.85,

MF20  1-1.1, MF20  1.5-1.6,

MF20  1.8-1.9

22-MAY-201020-MAY-201011-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-E: Acid Base Accounting

Snap Lock Bag - frozen

18-AUG-201011-MAY-2011MF14  0-0.1, MF14  0.2-0.3,

MF14  0.75-0.85, MF14  1.25-1.35,

MF14  1.4-1.5, MF15  0-0.1,

MF15  0.3-0.4, MF15  0.7-0.8,

MF15  1.2-1.3, MF15  1.7-1.8,

MF15  2.0-2.1, MF18  0-0.1,

MF18  0.4-0.5, MF18  1-1.1,

MF18  1.2-1.3, MF18  1.75-1.85,

MF18  2.1-2.2, MF17  0-0.1,

MF17  0.5-0.6, MF17  1.1-1.2,

MF17  1.75-1.85, MF17  2.2-2.3,

MF16  0-0.1, MF16  0.2-0.3,

MF16  0.75-0.85, MF16  1-1.1,

MF16  1.5-1.6, MF16  2-2.1,

MF16  2.3-2.4, MF19  0-0.1,

MF19  0.1-0.2, MF19  0.7-0.8,

MF19  1.3-1.4, MF19  2-2.1,

MF19  2.25-2.35, MF20  0-0.05,

MF20  0.05-0.15, MF20  0.75-0.85,

MF20  1-1.1, MF20  1.5-1.6,

MF20  1.8-1.9

22-MAY-201020-MAY-201011-MAY-2010 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  12.2   10.05 41 üChromium Suite for Acid Sulphate Soils EA033

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.3    5.03 41 üChromium Suite for Acid Sulphate Soils EA033
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

Ahern et al 2004.  This method covers the determination of Chromium Reducible Sulfur (SCR); pHKCl; titratable 

actual acidity (TAA); acid neutralising capacity by back titration (ANC); and net acid soluble sulfur (SNAS) which 

incorporates peroxide sulfur. It applies to soils and sediments (including sands) derived from coastal regions.  

Liming Rate is based on results for samples as submitted and incorporates a minimum safety factor of 1.5.

Chromium Suite for Acid Sulphate Soils EA033 SOIL

Preparation Methods Method DescriptionsMatrixMethod

In houseDrying at 85 degrees, bagging and 

labelling (ASS)

EN020PR SOIL
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

l For all matrices, no Matrix Spike outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

l No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : EB1008399

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - 

INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 

4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

::Project 301001-00448 WBS 3V4070CNM Page 1 of 3

:Order number ----

::C-O-C number ---- Quote number ES2010WORPAR0241 (EN/034/10)

Site : MUDFLATS

Sampler : :QC LevelAlex Kochneiff NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 13-MAY-2010 Issue Date : 17-MAY-2010 11:52

Scheduled Reporting Date: 24-MAY-2010:Client Requested Due Date 24-MAY-2010

Delivery Details
Mode of Delivery Temperature: :Carrier 1.5°C <-> 6.5°C - Ice present

No. of coolers/boxes No. of samples received: :5 MEDIUM 41

Sercurity Seal No. of samples analysed: :Intact. 41

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Samples received in appropriately pretreated and preserved containers.
l Sample(s) have been received within recommended holding times.
l Samples were received at ALS Gladstone at -2.8'C.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to  Maggie Kahi.

l Analytical work for this work order will be conducted at ALS Brisbane.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com

Environmental Division Brisbane
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exist.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 

purposes. If the sampling time is displayed as 0:00 the 

information was not provided by client.

S
O

IL
 -

 E
A

0
3

3

C
h

ro
m

iu
m

 S
u

ite
 f

o
r 

A
c
id

 S
u

lp
h

a
te

 S
o

ils
EB1008399-001 11-MAY-2010 15:00 MF14  0-0.1 ü

EB1008399-002 11-MAY-2010 15:00 MF14  0.2-0.3 ü

EB1008399-003 11-MAY-2010 15:00 MF14  0.75-0.85 ü

EB1008399-004 11-MAY-2010 15:00 MF14  1.25-1.35 ü

EB1008399-005 11-MAY-2010 15:00 MF14  1.4-1.5 ü

EB1008399-006 11-MAY-2010 15:00 MF15  0-0.1 ü

EB1008399-007 11-MAY-2010 15:00 MF15  0.3-0.4 ü

EB1008399-008 11-MAY-2010 15:00 MF15  0.7-0.8 ü

EB1008399-009 11-MAY-2010 15:00 MF15  1.2-1.3 ü

EB1008399-010 11-MAY-2010 15:00 MF15  1.7-1.8 ü

EB1008399-011 11-MAY-2010 15:00 MF15  2.0-2.1 ü

EB1008399-012 11-MAY-2010 15:00 MF18  0-0.1 ü

EB1008399-013 11-MAY-2010 15:00 MF18  0.4-0.5 ü

EB1008399-014 11-MAY-2010 15:00 MF18  1-1.1 ü

EB1008399-015 11-MAY-2010 15:00 MF18  1.2-1.3 ü

EB1008399-016 11-MAY-2010 15:00 MF18  1.75-1.85 ü

EB1008399-017 11-MAY-2010 15:00 MF18  2.1-2.2 ü

EB1008399-018 11-MAY-2010 15:00 MF17  0-0.1 ü

EB1008399-019 11-MAY-2010 15:00 MF17  0.5-0.6 ü

EB1008399-020 11-MAY-2010 15:00 MF17  1.1-1.2 ü

EB1008399-021 11-MAY-2010 15:00 MF17  1.75-1.85 ü

EB1008399-022 11-MAY-2010 15:00 MF17  2.2-2.3 ü

EB1008399-023 11-MAY-2010 15:00 MF16  0-0.1 ü

EB1008399-024 11-MAY-2010 15:00 MF16  0.2-0.3 ü

EB1008399-025 11-MAY-2010 15:00 MF16  0.75-0.85 ü

EB1008399-026 11-MAY-2010 15:00 MF16  1-1.1 ü

EB1008399-027 11-MAY-2010 15:00 MF16  1.5-1.6 ü

EB1008399-028 11-MAY-2010 15:00 MF16  2-2.1 ü

EB1008399-029 11-MAY-2010 15:00 MF16  2.3-2.4 ü

EB1008399-030 11-MAY-2010 15:00 MF19  0-0.1 ü

EB1008399-031 11-MAY-2010 15:00 MF19  0.1-0.2 ü

EB1008399-032 11-MAY-2010 15:00 MF19  0.7-0.8 ü

EB1008399-033 11-MAY-2010 15:00 MF19  1.3-1.4 ü

EB1008399-034 11-MAY-2010 15:00 MF19  2-2.1 ü

EB1008399-035 11-MAY-2010 15:00 MF19  2.25-2.35 ü

Matrix: SOIL

Client sample IDLaboratory sample 

ID

Client sampling 

date / time
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EB1008399-036 11-MAY-2010 15:00 MF20  0-0.05 ü

EB1008399-037 11-MAY-2010 15:00 MF20  0.05-0.15 ü

EB1008399-038 11-MAY-2010 15:00 MF20  0.75-0.85 ü

EB1008399-039 11-MAY-2010 15:00 MF20  1-1.1 ü

EB1008399-040 11-MAY-2010 15:00 MF20  1.5-1.6 ü

EB1008399-041 11-MAY-2010 15:00 MF20  1.8-1.9 ü

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice ( INV ) Email eva.tetana@worleyparsons.com

MR ALEX KOCHNIEFF

- *AU Certificate of Analysis - NATA ( COA ) Email alex.kochnieff@worleyparsons.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) ( QCI ) Email alex.kochnieff@worleyparsons.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA ( QC ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Sample Receipt Notification - Environmental ( SRN ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Tax Invoice ( INV ) Email alex.kochnieff@worleyparsons.com

- Chain of Custody (CoC) ( COC ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ENMRG  ( ENMRG ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ESDAT ( ESDAT ) Email alex.kochnieff@worleyparsons.com

- EDI Format - XTab ( XTAB ) Email alex.kochnieff@worleyparsons.com
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CERTIFICATE OF ANALYSIS

Work Order : EB1008463 Page : 1 of 10

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 14-MAY-2010

Sampler : Alex Kochnieff Issue Date : 26-MAY-2010

Site : Mudflats

34:No. of samples received

Quote number : EN/034/10 34:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Bne Acid Sulphate Soils



Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l

Retained Acidity not required because pH KCl greater than or equal to 4.5l
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Analytical Results

MF 27  1.75-1.85MF 27  1-1.1MF 27  0.75-0.85MF 27  0.1-0.2MF 27  0-0.1Client sample IDSub-Matrix: SOIL

12-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:00Client sampling date / time

EB1008463-005EB1008463-004EB1008463-003EB1008463-002EB1008463-001UnitLORCAS NumberCompound

EA033-A: Actual Acidity

6.97.1 6.1 6.4 6.1pH Unit0.1----pH KCl (23A)

<2<2 9 <2 13mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.100.05 0.66 0.38 1.59% S0.02----Chromium Reducible Sulfur (22B)

6633 411 240 993mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

0.751.12 ---- ---- ----% CaCO30.01----Acid Neutralising Capacity (19A2)

149224 ---- ---- ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.240.36 ---- ---- ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 0.67 0.39 1.61% S0.02----Net Acidity (sulfur units)

<10<10 420 242 1000mole H+ / t10----Net Acidity (acidity units)

<1<1 32 18 75kg CaCO3/t1----Liming Rate
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Analytical Results

MF 24  1.4-1.5MF 24  0.75-0.85MF 24  0.15-0.25MF 24  0-0.1MF 27  2.25-2.35Client sample IDSub-Matrix: SOIL

12-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:00Client sampling date / time

EB1008463-010EB1008463-009EB1008463-008EB1008463-007EB1008463-006UnitLORCAS NumberCompound

EA033-A: Actual Acidity

7.38.5 6.4 6.3 6.6pH Unit0.1----pH KCl (23A)

<2<2 7 8 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.091.32 1.86 2.05 1.54% S0.02----Chromium Reducible Sulfur (22B)

57827 1160 1280 964mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

0.379.74 ---- ---- 0.77% CaCO30.01----Acid Neutralising Capacity (19A2)

751950 ---- ---- 154mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.123.12 ---- ---- 0.25% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 1.87 2.06 1.38% S0.02----Net Acidity (sulfur units)

<10<10 1160 1290 861mole H+ / t10----Net Acidity (acidity units)

<1<1 87 97 64kg CaCO3/t1----Liming Rate
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Analytical Results

MF 25  0.75-0.85MF 25  0.1-0.2MF 25  0-0.1MF 24  2.3-2.4MF 24  2-2.1Client sample IDSub-Matrix: SOIL

12-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:00Client sampling date / time

EB1008463-015EB1008463-014EB1008463-013EB1008463-012EB1008463-011UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.17.9 7.6 7.0 6.3pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 7mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.161.23 0.08 <0.02 1.60% S0.02----Chromium Reducible Sulfur (22B)

721767 52 <10 1000mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

1.151.94 1.27 0.85 ----% CaCO30.01----Acid Neutralising Capacity (19A2)

229388 254 169 ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.370.62 0.41 0.27 ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

0.910.82 <0.02 <0.02 1.62% S0.02----Net Acidity (sulfur units)

568508 <10 <10 1010mole H+ / t10----Net Acidity (acidity units)

4338 <1 <1 76kg CaCO3/t1----Liming Rate
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Analytical Results

MF 22  0.1-0.2MF 22  0-0.1MF 25  2.5-2.6MF 25  2-2.1MF 25  1.4-1.5Client sample IDSub-Matrix: SOIL

12-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:00Client sampling date / time

EB1008463-020EB1008463-019EB1008463-018EB1008463-017EB1008463-016UnitLORCAS NumberCompound

EA033-A: Actual Acidity

8.36.6 7.1 6.6 5.3pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 27mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 0.04% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.541.64 1.13 0.53 0.61% S0.02----Chromium Reducible Sulfur (22B)

9621020 706 328 379mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

5.060.57 0.70 0.42 ----% CaCO30.01----Acid Neutralising Capacity (19A2)

1010114 139 85 ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

1.620.18 0.22 0.14 ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

0.461.52 0.98 0.44 0.65% S0.02----Net Acidity (sulfur units)

288947 613 272 406mole H+ / t10----Net Acidity (acidity units)

2271 46 20 30kg CaCO3/t1----Liming Rate
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Analytical Results

MF 22  2.15-2.25MF 22  1.75-1.85MF 22  1.15-1.25MF 22  1-1.1MF 22  0.75-0.85Client sample IDSub-Matrix: SOIL

12-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:00Client sampling date / time

EB1008463-025EB1008463-024EB1008463-023EB1008463-022EB1008463-021UnitLORCAS NumberCompound

EA033-A: Actual Acidity

6.24.6 6.4 8.0 8.2pH Unit0.1----pH KCl (23A)

753 3 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.020.08 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.871.03 2.31 1.76 1.16% S0.02----Chromium Reducible Sulfur (22B)

544644 1440 1100 726mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
-------- ---- 6.58 2.77% CaCO30.01----Acid Neutralising Capacity (19A2)

-------- ---- 1310 553mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

-------- ---- 2.11 0.89% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

0.881.12 2.31 0.36 0.57% S0.02----Net Acidity (sulfur units)

551697 1440 223 357mole H+ / t10----Net Acidity (acidity units)

4152 108 17 27kg CaCO3/t1----Liming Rate
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Analytical Results

MF 23  1.55-1.65MF 23  1.25-1.35MF 23  0.75-0.85MF 23  0.1-0.2MF 23  0-0.1Client sample IDSub-Matrix: SOIL

12-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:00Client sampling date / time

EB1008463-030EB1008463-029EB1008463-028EB1008463-027EB1008463-026UnitLORCAS NumberCompound

EA033-A: Actual Acidity

6.17.0 6.1 5.6 8.0pH Unit0.1----pH KCl (23A)

15<2 14 24 <2mole H+ / t2----Titratable Actual Acidity (23F)

0.02<0.02 0.02 0.04 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.02<0.02 1.21 1.79 1.03% S0.02----Chromium Reducible Sulfur (22B)

16<10 753 1110 642mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----0.80 ---- ---- 0.12% CaCO30.01----Acid Neutralising Capacity (19A2)

----159 ---- ---- 25mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

----0.26 ---- ---- 0.04% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

0.05<0.02 1.23 1.82 1.00% S0.02----Net Acidity (sulfur units)

31<10 767 1140 625mole H+ / t10----Net Acidity (acidity units)

2<1 58 85 47kg CaCO3/t1----Liming Rate
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Analytical Results

----MF 26  1.05-1.15MF 26  0.75-0.85MF 26  0.1-0.2MF 26  0-0.1Client sample IDSub-Matrix: SOIL

----12-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:0012-MAY-2010 15:00Client sampling date / time

----EB1008463-034EB1008463-033EB1008463-032EB1008463-031UnitLORCAS NumberCompound

EA033-A: Actual Acidity

6.76.2 6.1 6.3 ----pH Unit0.1----pH KCl (23A)

<24 17 6 ----mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 0.03 <0.02 ----% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.620.26 1.89 2.50 ----% S0.02----Chromium Reducible Sulfur (22B)

384162 1180 1560 ----mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

0.45---- ---- ---- ----% CaCO30.01----Acid Neutralising Capacity (19A2)

90---- ---- ---- ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.14---- ---- ---- ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 -----0.5----ANC Fineness Factor

0.520.27 1.92 2.51 ----% S0.02----Net Acidity (sulfur units)

324167 1200 1570 ----mole H+ / t10----Net Acidity (acidity units)

2412 90 118 ----kg CaCO3/t1----Liming Rate
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QUALITY CONTROL REPORT

Work Order : EB1008463 Page : 1 of 6

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : Mudflats

:C-O-C number ---- Date Samples Received : 14-MAY-2010

Sampler : Alex Kochnieff Issue Date : 26-MAY-2010

:Order number ----

34:No. of samples received

Quote number : EN/034/10 34:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Bne Acid Sulphate Soils
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-A: Actual Acidity  (QC Lot: 1356435)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitMF 27  0-0.1EB1008463-001

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 7.1 7.3 2.8 0% - 20%

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitMF 24  2-2.1EB1008463-011

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 7.9 8.2 3.7 0% - 20%

EA033-A: Actual Acidity  (QC Lot: 1356436)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S 0.08 0.09 0.0 No LimitMF 22  0.75-0.85EB1008463-021

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t 53 54 2.3 0% - 20%

EA033: pH KCl (23A) ---- 0.1 pH Unit 4.6 4.5 2.2 0% - 20%

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitMF 26  0-0.1EB1008463-031

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t 4 5 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 6.2 6.3 1.6 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1356435)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.05 0.05 0.0 No LimitMF 27  0-0.1EB1008463-001

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 33 33 0.0 No Limit

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 1.23 1.25 1.6 0% - 20%MF 24  2-2.1EB1008463-011

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 767 780 1.6 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1356436)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 1.03 1.02 1.2 0% - 20%MF 22  0.75-0.85EB1008463-021

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 644 637 1.2 0% - 20%

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.26 0.26 0.0 0% - 50%MF 26  0-0.1EB1008463-031

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 162 160 1.5 0% - 50%

EA033-C: Acid Neutralising Capacity  (QC Lot: 1356435)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 1.12 1.17 4.3 0% - 20%MF 27  0-0.1EB1008463-001

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 0.36 0.38 4.3 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 224 234 4.3 0% - 20%

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 1.94 1.97 1.3 0% - 20%MF 24  2-2.1EB1008463-011
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-C: Acid Neutralising Capacity  (QC Lot: 1356435)  - continued

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 0.62 0.63 0.0 0% - 20%MF 24  2-2.1EB1008463-011

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 388 393 1.3 0% - 20%
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA033-A: Actual Acidity  (QCLot: 1356435)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-A: Actual Acidity  (QCLot: 1356436)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-B: Potential Acidity  (QCLot: 1356435)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-B: Potential Acidity  (QCLot: 1356436)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

l No Matrix Spike (MS) Results are required to be reported.
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INTERPRETIVE QUALITY CONTROL REPORT

Work Order : EB1008463 Page : 1 of 7

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001-00448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : Mudflats

:C-O-C number ---- Date Samples Received : 14-MAY-2010

Alex Kochnieff:Sampler Issue Date : 26-MAY-2010

:Order number ----

No. of samples received : 34

Quote number : EN/034/10 No. of samples analysed : 34

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers

Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-A: Actual Acidity

Snap Lock Bag - frozen

23-AUG-201012-MAY-2011MF 27  0-0.1, MF 27  0.1-0.2,

MF 27  0.75-0.85, MF 27  1-1.1,

MF 27  1.75-1.85, MF 27  2.25-2.35,

MF 24  0-0.1, MF 24  0.15-0.25,

MF 24  0.75-0.85, MF 24  1.4-1.5,

MF 24  2-2.1, MF 24  2.3-2.4,

MF 25  0-0.1, MF 25  0.1-0.2,

MF 25  0.75-0.85, MF 25  1.4-1.5,

MF 25  2-2.1, MF 25  2.5-2.6,

MF 22  0-0.1, MF 22  0.1-0.2,

MF 22  0.75-0.85, MF 22  1-1.1,

MF 22  1.15-1.25, MF 22  1.75-1.85,

MF 22  2.15-2.25, MF 23  0-0.1,

MF 23  0.1-0.2, MF 23  0.75-0.85,

MF 23  1.25-1.35, MF 23  1.55-1.65,

MF 26  0-0.1, MF 26  0.1-0.2,

MF 26  0.75-0.85, MF 26  1.05-1.15

25-MAY-201025-MAY-201012-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-B: Potential Acidity

Snap Lock Bag - frozen

23-AUG-201012-MAY-2011MF 27  0-0.1, MF 27  0.1-0.2,

MF 27  0.75-0.85, MF 27  1-1.1,

MF 27  1.75-1.85, MF 27  2.25-2.35,

MF 24  0-0.1, MF 24  0.15-0.25,

MF 24  0.75-0.85, MF 24  1.4-1.5,

MF 24  2-2.1, MF 24  2.3-2.4,

MF 25  0-0.1, MF 25  0.1-0.2,

MF 25  0.75-0.85, MF 25  1.4-1.5,

MF 25  2-2.1, MF 25  2.5-2.6,

MF 22  0-0.1, MF 22  0.1-0.2,

MF 22  0.75-0.85, MF 22  1-1.1,

MF 22  1.15-1.25, MF 22  1.75-1.85,

MF 22  2.15-2.25, MF 23  0-0.1,

MF 23  0.1-0.2, MF 23  0.75-0.85,

MF 23  1.25-1.35, MF 23  1.55-1.65,

MF 26  0-0.1, MF 26  0.1-0.2,

MF 26  0.75-0.85, MF 26  1.05-1.15

25-MAY-201025-MAY-201012-MAY-2010 ü ü

EA033-C: Acid Neutralising Capacity

Snap Lock Bag - frozen

23-AUG-201012-MAY-2011MF 27  0-0.1, MF 27  0.1-0.2,

MF 27  0.75-0.85, MF 27  1-1.1,

MF 27  1.75-1.85, MF 27  2.25-2.35,

MF 24  0-0.1, MF 24  0.15-0.25,

MF 24  0.75-0.85, MF 24  1.4-1.5,

MF 24  2-2.1, MF 24  2.3-2.4,

MF 25  0-0.1, MF 25  0.1-0.2,

MF 25  0.75-0.85, MF 25  1.4-1.5,

MF 25  2-2.1, MF 25  2.5-2.6,

MF 22  0-0.1, MF 22  0.1-0.2,

MF 22  0.75-0.85, MF 22  1-1.1,

MF 22  1.15-1.25, MF 22  1.75-1.85,

MF 22  2.15-2.25, MF 23  0-0.1,

MF 23  0.1-0.2, MF 23  0.75-0.85,

MF 23  1.25-1.35, MF 23  1.55-1.65,

MF 26  0-0.1, MF 26  0.1-0.2,

MF 26  0.75-0.85, MF 26  1.05-1.15

25-MAY-201025-MAY-201012-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-D: Retained Acidity

Snap Lock Bag - frozen

23-AUG-201012-MAY-2011MF 27  0-0.1, MF 27  0.1-0.2,

MF 27  0.75-0.85, MF 27  1-1.1,

MF 27  1.75-1.85, MF 27  2.25-2.35,

MF 24  0-0.1, MF 24  0.15-0.25,

MF 24  0.75-0.85, MF 24  1.4-1.5,

MF 24  2-2.1, MF 24  2.3-2.4,

MF 25  0-0.1, MF 25  0.1-0.2,

MF 25  0.75-0.85, MF 25  1.4-1.5,

MF 25  2-2.1, MF 25  2.5-2.6,

MF 22  0-0.1, MF 22  0.1-0.2,

MF 22  0.75-0.85, MF 22  1-1.1,

MF 22  1.15-1.25, MF 22  1.75-1.85,

MF 22  2.15-2.25, MF 23  0-0.1,

MF 23  0.1-0.2, MF 23  0.75-0.85,

MF 23  1.25-1.35, MF 23  1.55-1.65,

MF 26  0-0.1, MF 26  0.1-0.2,

MF 26  0.75-0.85, MF 26  1.05-1.15

25-MAY-201025-MAY-201012-MAY-2010 ü ü

EA033-E: Acid Base Accounting

Snap Lock Bag - frozen

23-AUG-201012-MAY-2011MF 27  0-0.1, MF 27  0.1-0.2,

MF 27  0.75-0.85, MF 27  1-1.1,

MF 27  1.75-1.85, MF 27  2.25-2.35,

MF 24  0-0.1, MF 24  0.15-0.25,

MF 24  0.75-0.85, MF 24  1.4-1.5,

MF 24  2-2.1, MF 24  2.3-2.4,

MF 25  0-0.1, MF 25  0.1-0.2,

MF 25  0.75-0.85, MF 25  1.4-1.5,

MF 25  2-2.1, MF 25  2.5-2.6,

MF 22  0-0.1, MF 22  0.1-0.2,

MF 22  0.75-0.85, MF 22  1-1.1,

MF 22  1.15-1.25, MF 22  1.75-1.85,

MF 22  2.15-2.25, MF 23  0-0.1,

MF 23  0.1-0.2, MF 23  0.75-0.85,

MF 23  1.25-1.35, MF 23  1.55-1.65,

MF 26  0-0.1, MF 26  0.1-0.2,

MF 26  0.75-0.85, MF 26  1.05-1.15

25-MAY-201025-MAY-201012-MAY-2010 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.8   10.04 34 üChromium Suite for Acid Sulphate Soils EA033

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.9    5.02 34 üChromium Suite for Acid Sulphate Soils EA033
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

Ahern et al 2004.  This method covers the determination of Chromium Reducible Sulfur (SCR); pHKCl; titratable 

actual acidity (TAA); acid neutralising capacity by back titration (ANC); and net acid soluble sulfur (SNAS) which 

incorporates peroxide sulfur. It applies to soils and sediments (including sands) derived from coastal regions.  

Liming Rate is based on results for samples as submitted and incorporates a minimum safety factor of 1.5.

Chromium Suite for Acid Sulphate Soils EA033 SOIL

Preparation Methods Method DescriptionsMatrixMethod

In houseDrying at 85 degrees, bagging and 

labelling (ASS)

EN020PR SOIL
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

l For all matrices, no Matrix Spike outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

l No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : EB1008463

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - 

INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 

4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

::Project 301001-00448 WBS 3V4070CNM Page 1 of 3

:Order number ----

::C-O-C number ---- Quote number ES2010WORPAR0241 (EN/034/10)

Site : Mudflats

Sampler : :QC LevelAlex Kochnieff NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 14-MAY-2010 Issue Date : 18-MAY-2010 10:52

Scheduled Reporting Date: 26-MAY-2010:Client Requested Due Date 25-MAY-2010

Delivery Details
Mode of Delivery Temperature: :Carrier 2.5 °C <-> 9.8 °C - Ice present

No. of coolers/boxes No. of samples received: :7 MEDIUM 34

Sercurity Seal No. of samples analysed: :Intact. 34

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Samples received in appropriately pretreated and preserved containers.
l Sample(s) have been received within recommended holding times.
l Samples received at ALS Gladstone at -2'C.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to  Maggie Kahi.

l Analytical work for this work order will be conducted at ALS Brisbane.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com

Environmental Division Brisbane
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exist.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 

purposes. If the sampling time is displayed as 0:00 the 

information was not provided by client.
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EB1008463-001 12-MAY-2010 15:00 MF 27  0-0.1 ü

EB1008463-002 12-MAY-2010 15:00 MF 27  0.1-0.2 ü

EB1008463-003 12-MAY-2010 15:00 MF 27  0.75-0.85 ü

EB1008463-004 12-MAY-2010 15:00 MF 27  1-1.1 ü

EB1008463-005 12-MAY-2010 15:00 MF 27  1.75-1.85 ü

EB1008463-006 12-MAY-2010 15:00 MF 27  2.25-2.35 ü

EB1008463-007 12-MAY-2010 15:00 MF 24  0-0.1 ü

EB1008463-008 12-MAY-2010 15:00 MF 24  0.15-0.25 ü

EB1008463-009 12-MAY-2010 15:00 MF 24  0.75-0.85 ü

EB1008463-010 12-MAY-2010 15:00 MF 24  1.4-1.5 ü

EB1008463-011 12-MAY-2010 15:00 MF 24  2-2.1 ü

EB1008463-012 12-MAY-2010 15:00 MF 24  2.3-2.4 ü

EB1008463-013 12-MAY-2010 15:00 MF 25  0-0.1 ü

EB1008463-014 12-MAY-2010 15:00 MF 25  0.1-0.2 ü

EB1008463-015 12-MAY-2010 15:00 MF 25  0.75-0.85 ü

EB1008463-016 12-MAY-2010 15:00 MF 25  1.4-1.5 ü

EB1008463-017 12-MAY-2010 15:00 MF 25  2-2.1 ü

EB1008463-018 12-MAY-2010 15:00 MF 25  2.5-2.6 ü

EB1008463-019 12-MAY-2010 15:00 MF 22  0-0.1 ü

EB1008463-020 12-MAY-2010 15:00 MF 22  0.1-0.2 ü

EB1008463-021 12-MAY-2010 15:00 MF 22  0.75-0.85 ü

EB1008463-022 12-MAY-2010 15:00 MF 22  1-1.1 ü

EB1008463-023 12-MAY-2010 15:00 MF 22  1.15-1.25 ü

EB1008463-024 12-MAY-2010 15:00 MF 22  1.75-1.85 ü

EB1008463-025 12-MAY-2010 15:00 MF 22  2.15-2.25 ü

EB1008463-026 12-MAY-2010 15:00 MF 23  0-0.1 ü

EB1008463-027 12-MAY-2010 15:00 MF 23  0.1-0.2 ü

EB1008463-028 12-MAY-2010 15:00 MF 23  0.75-0.85 ü

EB1008463-029 12-MAY-2010 15:00 MF 23  1.25-1.35 ü

EB1008463-030 12-MAY-2010 15:00 MF 23  1.55-1.65 ü

EB1008463-031 12-MAY-2010 15:00 MF 26  0-0.1 ü

EB1008463-032 12-MAY-2010 15:00 MF 26  0.1-0.2 ü

EB1008463-033 12-MAY-2010 15:00 MF 26  0.75-0.85 ü

EB1008463-034 12-MAY-2010 15:00 MF 26  1.05-1.15 ü

Matrix: SOIL

Client sample IDLaboratory sample 

ID

Client sampling 

date / time
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Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice ( INV ) Email eva.tetana@worleyparsons.com

MR ALEX KOCHNIEFF

- *AU Certificate of Analysis - NATA ( COA ) Email alex.kochnieff@worleyparsons.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) ( QCI ) Email alex.kochnieff@worleyparsons.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA ( QC ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Sample Receipt Notification - Environmental ( SRN ) Email alex.kochnieff@worleyparsons.com

- Chain of Custody (CoC) ( COC ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ENMRG  ( ENMRG ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ESDAT ( ESDAT ) Email alex.kochnieff@worleyparsons.com

- EDI Format - XTab ( XTAB ) Email alex.kochnieff@worleyparsons.com
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CERTIFICATE OF ANALYSIS

Work Order : EB1008678 Page : 1 of 8

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001 00448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 18-MAY-2010

Sampler : Alex Kochnieff Issue Date : 28-MAY-2010

Site : MUDFLATS

22:No. of samples received

Quote number : EN/034/10 22:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dianne Blane Laboratory Supervisor Newcastle

Kim McCabe Senior Inorganic Chemist Bne Acid Sulphate Soils



Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l

Retained Acidity not required because pH KCl greater than or equal to 4.5l
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Analytical Results

MF07  1.25-1.5MF06  2.75-3.0MF06  2.25-2.5MF06  1.75-2MF06  1.25-1.5Client sample IDSub-Matrix: SOIL

15-MAY-2010 15:0015-MAY-2010 15:0015-MAY-2010 15:0015-MAY-2010 15:0015-MAY-2010 15:00Client sampling date / time

EB1008678-005EB1008678-004EB1008678-003EB1008678-002EB1008678-001UnitLORCAS NumberCompound

EA033-A: Actual Acidity

6.16.3 6.1 6.1 6.4pH Unit0.1----pH KCl (23A)

63 6 7 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
<0.02<0.02 <0.02 <0.02 <0.02% S0.02----Chromium Reducible Sulfur (22B)

<10<10 <10 <10 <10mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10<10 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1<1 <1 <1 <1kg CaCO3/t1----Liming Rate
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Analytical Results

MF08  1.75-2MF08  1.25-1.5MF05  1.75-2.0MF05  1.25-1.5MF07  1.5-1.75Client sample IDSub-Matrix: SOIL

15-MAY-2010 15:0015-MAY-2010 15:0015-MAY-2010 15:0015-MAY-2010 15:0015-MAY-2010 15:00Client sampling date / time

EB1008678-010EB1008678-009EB1008678-008EB1008678-007EB1008678-006UnitLORCAS NumberCompound

EA033-A: Actual Acidity

6.66.4 6.3 6.2 6.1pH Unit0.1----pH KCl (23A)

<2<2 2 5 6mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
<0.02<0.02 <0.02 <0.02 <0.02% S0.02----Chromium Reducible Sulfur (22B)

<10<10 <10 12 <10mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

0.25---- ---- ---- ----% CaCO30.01----Acid Neutralising Capacity (19A2)

49---- ---- ---- ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.08---- ---- ---- ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 <0.02 0.03 0.02% S0.02----Net Acidity (sulfur units)

<10<10 <10 18 16mole H+ / t10----Net Acidity (acidity units)

<1<1 <1 1 1kg CaCO3/t1----Liming Rate
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Analytical Results

MF03  0-0.1MF32  0.5-0.6MF32  0.1-0.2MF32  0.0.1MF09  0.75-1Client sample IDSub-Matrix: SOIL

15-MAY-2010 15:0015-MAY-2010 15:0015-MAY-2010 15:0015-MAY-2010 15:0015-MAY-2010 15:00Client sampling date / time

EB1008678-015EB1008678-014EB1008678-013EB1008678-012EB1008678-011UnitLORCAS NumberCompound

EA033-A: Actual Acidity

6.65.8 7.1 7.1 6.7pH Unit0.1----pH KCl (23A)

<214 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.020.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.770.54 1.14 0.26 0.35% S0.02----Chromium Reducible Sulfur (22B)

1100339 713 160 216mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

0.64---- 0.84 2.64 1.04% CaCO30.01----Acid Neutralising Capacity (19A2)

128---- 168 528 207mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.20---- 0.27 0.84 0.33% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

1.630.56 0.96 <0.02 0.12% S0.02----Net Acidity (sulfur units)

1020353 601 <10 78mole H+ / t10----Net Acidity (acidity units)

7626 45 <1 6kg CaCO3/t1----Liming Rate
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Analytical Results

MF03  0-0.15MF12  0-0.3MF12  0.3-0.4MF12  0-0.1MF03  0.15-0.3Client sample IDSub-Matrix: SOIL

15-MAY-2010 15:0015-MAY-2010 15:0015-MAY-2010 15:0015-MAY-2010 15:0015-MAY-2010 15:00Client sampling date / time

EB1008678-020EB1008678-019EB1008678-018EB1008678-017EB1008678-016UnitLORCAS NumberCompound

EA150: Particle Sizing
-------- 36 88 33%1----+75µm

-------- 30 88 25%1----+150µm

-------- 25 87 20%1----+300µm

-------- 22 86 17%1----+425µm

-------- 18 85 14%1----+600µm

-------- 12 81 9%1----+1180µm

-------- 5 71 6%1----+2.36mm

-------- 1 56 2%1----+4.75mm

-------- <1 36 <1%1----+9.5mm

-------- <1 11 <1%1----+19.0mm

-------- <1 <1 <1%1----+37.5mm

-------- <1 <1 <1%1----+75.0mm

EA033-A: Actual Acidity

6.96.2 6.7 ---- ----pH Unit0.1----pH KCl (23A)

<25 <2 ---- ----mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 ---- ----% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
<0.02<0.02 <0.02 ---- ----% S0.02----Chromium Reducible Sulfur (22B)

<10<10 <10 ---- ----mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

0.22---- 0.27 ---- ----% CaCO30.01----Acid Neutralising Capacity (19A2)

44---- 54 ---- ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.07---- 0.09 ---- ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 ---- -----0.5----ANC Fineness Factor

<0.020.02 <0.02 ---- ----% S0.02----Net Acidity (sulfur units)

<1015 <10 ---- ----mole H+ / t10----Net Acidity (acidity units)

<11 <1 ---- ----kg CaCO3/t1----Liming Rate

EA150: Soil Classification based on Particle Size
-------- 30 3 31%1----Clay (<2 µm)

-------- 31 9 32%1----Silt (2-60 µm)

-------- 34 17 31%1----Sand (0.06-2.00 mm)

-------- 5 71 6%1----Gravel (>2mm)

-------- <1 <1 <1%1----Cobbles (>6cm)



8 of 8:Page

Work Order :

:Client

EB1008678

WORLEY PARSONS - INFRASTRUCTURE MWE

301001 00448 WBS 3V4070CNM:Project

Analytical Results

------------MF10  1.25-1.5MF10  0.75-1Client sample IDSub-Matrix: SOIL

------------15-MAY-2010 15:0015-MAY-2010 15:00Client sampling date / time

------------EB1008678-022EB1008678-021UnitLORCAS NumberCompound

EA033-A: Actual Acidity

6.46.7 ---- ---- ----pH Unit0.1----pH KCl (23A)

<2<2 ---- ---- ----mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 ---- ---- ----% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.090.30 ---- ---- ----% S0.02----Chromium Reducible Sulfur (22B)

59184 ---- ---- ----mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----0.34 ---- ---- ----% CaCO30.01----Acid Neutralising Capacity (19A2)

----69 ---- ---- ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

----0.11 ---- ---- ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 ---- ---- -----0.5----ANC Fineness Factor

0.100.22 ---- ---- ----% S0.02----Net Acidity (sulfur units)

60138 ---- ---- ----mole H+ / t10----Net Acidity (acidity units)

410 ---- ---- ----kg CaCO3/t1----Liming Rate
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QUALITY CONTROL REPORT

Work Order : EB1008678 Page : 1 of 5

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001 00448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : MUDFLATS

:C-O-C number ---- Date Samples Received : 18-MAY-2010

Sampler : Alex Kochnieff Issue Date : 28-MAY-2010

:Order number ----

22:No. of samples received

Quote number : EN/034/10 22:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dianne Blane Laboratory Supervisor Newcastle

Kim McCabe Senior Inorganic Chemist Bne Acid Sulphate Soils
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-A: Actual Acidity  (QC Lot: 1356438)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitMF06  1.25-1.5EB1008678-001

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t 3 3 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 6.3 6.3 0.0 0% - 20%

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S 0.02 <0.02 0.0 No LimitMF09  0.75-1EB1008678-011

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t 14 12 12.3 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 5.8 5.7 1.7 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1356438)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 <0.02 0.0 No LimitMF06  1.25-1.5EB1008678-001

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t <10 <10 0.0 No Limit

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.54 0.53 2.9 0% - 20%MF09  0.75-1EB1008678-011

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 339 330 2.9 0% - 20%
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA033-A: Actual Acidity  (QCLot: 1356438)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-B: Potential Acidity  (QCLot: 1356438)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------



5 of 5:Page

Work Order :

:Client

EB1008678

WORLEY PARSONS - INFRASTRUCTURE MWE

301001 00448 WBS 3V4070CNM:Project

Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

l No Matrix Spike (MS) Results are required to be reported.
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INTERPRETIVE QUALITY CONTROL REPORT

Work Order : EB1008678 Page : 1 of 7

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001 00448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : MUDFLATS

:C-O-C number ---- Date Samples Received : 18-MAY-2010

Alex Kochnieff:Sampler Issue Date : 28-MAY-2010

:Order number ----

No. of samples received : 22

Quote number : EN/034/10 No. of samples analysed : 22

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers

Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-A: Actual Acidity

Snap Lock Bag - frozen

23-AUG-201015-MAY-2011MF06  1.25-1.5, MF06  1.75-2,

MF06  2.25-2.5, MF06  2.75-3.0,

MF07  1.25-1.5, MF07  1.5-1.75,

MF05  1.25-1.5, MF05  1.75-2.0,

MF08  1.25-1.5, MF08  1.75-2,

MF09  0.75-1, MF32  0.0.1,

MF32  0.1-0.2, MF32  0.5-0.6,

MF03  0-0.1, MF03  0.15-0.3,

MF12  0-0.1, MF12  0.3-0.4,

MF10  0.75-1, MF10  1.25-1.5

25-MAY-201025-MAY-201015-MAY-2010 ü ü

EA033-B: Potential Acidity

Snap Lock Bag - frozen

23-AUG-201015-MAY-2011MF06  1.25-1.5, MF06  1.75-2,

MF06  2.25-2.5, MF06  2.75-3.0,

MF07  1.25-1.5, MF07  1.5-1.75,

MF05  1.25-1.5, MF05  1.75-2.0,

MF08  1.25-1.5, MF08  1.75-2,

MF09  0.75-1, MF32  0.0.1,

MF32  0.1-0.2, MF32  0.5-0.6,

MF03  0-0.1, MF03  0.15-0.3,

MF12  0-0.1, MF12  0.3-0.4,

MF10  0.75-1, MF10  1.25-1.5

25-MAY-201025-MAY-201015-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-C: Acid Neutralising Capacity

Snap Lock Bag - frozen

23-AUG-201015-MAY-2011MF06  1.25-1.5, MF06  1.75-2,

MF06  2.25-2.5, MF06  2.75-3.0,

MF07  1.25-1.5, MF07  1.5-1.75,

MF05  1.25-1.5, MF05  1.75-2.0,

MF08  1.25-1.5, MF08  1.75-2,

MF09  0.75-1, MF32  0.0.1,

MF32  0.1-0.2, MF32  0.5-0.6,

MF03  0-0.1, MF03  0.15-0.3,

MF12  0-0.1, MF12  0.3-0.4,

MF10  0.75-1, MF10  1.25-1.5

25-MAY-201025-MAY-201015-MAY-2010 ü ü

EA033-D: Retained Acidity

Snap Lock Bag - frozen

23-AUG-201015-MAY-2011MF06  1.25-1.5, MF06  1.75-2,

MF06  2.25-2.5, MF06  2.75-3.0,

MF07  1.25-1.5, MF07  1.5-1.75,

MF05  1.25-1.5, MF05  1.75-2.0,

MF08  1.25-1.5, MF08  1.75-2,

MF09  0.75-1, MF32  0.0.1,

MF32  0.1-0.2, MF32  0.5-0.6,

MF03  0-0.1, MF03  0.15-0.3,

MF12  0-0.1, MF12  0.3-0.4,

MF10  0.75-1, MF10  1.25-1.5

25-MAY-201025-MAY-201015-MAY-2010 ü ü

EA033-E: Acid Base Accounting

Snap Lock Bag - frozen

23-AUG-201015-MAY-2011MF06  1.25-1.5, MF06  1.75-2,

MF06  2.25-2.5, MF06  2.75-3.0,

MF07  1.25-1.5, MF07  1.5-1.75,

MF05  1.25-1.5, MF05  1.75-2.0,

MF08  1.25-1.5, MF08  1.75-2,

MF09  0.75-1, MF32  0.0.1,

MF32  0.1-0.2, MF32  0.5-0.6,

MF03  0-0.1, MF03  0.15-0.3,

MF12  0-0.1, MF12  0.3-0.4,

MF10  0.75-1, MF10  1.25-1.5

25-MAY-201025-MAY-201015-MAY-2010 ü ü

EA150: Particle Sizing

Snap Lock Bag

11-NOV-2010---MF12  0.3-0.4, MF12  0-0.3,

MF03  0-0.15

24-MAY-2010---15-MAY-2010 ---- ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA150: Soil Classification based on Particle Size

Snap Lock Bag

11-NOV-2010---MF12  0.3-0.4, MF12  0-0.3,

MF03  0-0.15

24-MAY-2010---15-MAY-2010 ---- ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üChromium Suite for Acid Sulphate Soils EA033

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üChromium Suite for Acid Sulphate Soils EA033
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

Ahern et al 2004.  This method covers the determination of Chromium Reducible Sulfur (SCR); pHKCl; titratable 

actual acidity (TAA); acid neutralising capacity by back titration (ANC); and net acid soluble sulfur (SNAS) which 

incorporates peroxide sulfur. It applies to soils and sediments (including sands) derived from coastal regions.  

Liming Rate is based on results for samples as submitted and incorporates a minimum safety factor of 1.5.

Chromium Suite for Acid Sulphate Soils EA033 SOIL

Particle Size Analysis by Sieving according to AS1289.3.6.1 - 1995Particle Size Analysis (Sieving) EA150 SOIL

Particle Size Analysis by Hydrometer according to AS1289.3.6.3 - 2003Particle Size Analysis by Hydrometer EA150H SOIL

Preparation Methods Method DescriptionsMatrixMethod

In houseDrying at 85 degrees, bagging and 

labelling (ASS)

EN020PR SOIL
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

l For all matrices, no Matrix Spike outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

l No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : EB1008678

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - 

INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 

4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

::Project 301001 00448 WBS 3V4070CNM Page 1 of 2

:Order number ----

::C-O-C number ---- Quote number ES2010WORPAR0241 (EN/034/10)

Site : MUDFLATS

Sampler : :QC LevelAlex Kochnieff NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 18-MAY-2010 Issue Date : 26-MAY-2010 10:15

Scheduled Reporting Date: 26-MAY-2010:Client Requested Due Date 26-MAY-2010

Delivery Details
Mode of Delivery Temperature: :Carrier 0.2 °C<->8.6°C - Ice present

No. of coolers/boxes No. of samples received: :14 MEDIUM 22

Sercurity Seal No. of samples analysed: :Intact. 22

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Samples received in appropriately pretreated and preserved containers.
l Sample(s) have been received within recommended holding times.
l Samples were received at ALS Gladstone at <0'C.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to  Maggie Kahi.

l Analytical work for this work order will be conducted at ALS Brisbane.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com

Environmental Division Brisbane
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exist.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 

purposes. If the sampling time is displayed as 0:00 the 

information was not provided by client.
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EB1008678-001 15-MAY-2010 15:00 MF06  1.25-1.5 ü

EB1008678-002 15-MAY-2010 15:00 MF06  1.75-2 ü

EB1008678-003 15-MAY-2010 15:00 MF06  2.25-2.5 ü

EB1008678-004 15-MAY-2010 15:00 MF06  2.75-3.0 ü

EB1008678-005 15-MAY-2010 15:00 MF07  1.25-1.5 ü

EB1008678-006 15-MAY-2010 15:00 MF07  1.5-1.75 ü

EB1008678-007 15-MAY-2010 15:00 MF05  1.25-1.5 ü

EB1008678-008 15-MAY-2010 15:00 MF05  1.75-2.0 ü

EB1008678-009 15-MAY-2010 15:00 MF08  1.25-1.5 ü

EB1008678-010 15-MAY-2010 15:00 MF08  1.75-2 ü

EB1008678-011 15-MAY-2010 15:00 MF09  0.75-1 ü

EB1008678-012 15-MAY-2010 15:00 MF32  0.0.1 ü

EB1008678-013 15-MAY-2010 15:00 MF32  0.1-0.2 ü

EB1008678-014 15-MAY-2010 15:00 MF32  0.5-0.6 ü

EB1008678-015 15-MAY-2010 15:00 MF03  0-0.1 ü

EB1008678-016 15-MAY-2010 15:00 MF03  0.15-0.3 ü

EB1008678-017 15-MAY-2010 15:00 MF12  0-0.1 ü

EB1008678-018 15-MAY-2010 15:00 MF12  0.3-0.4 ü ü

EB1008678-019 15-MAY-2010 15:00 MF12  0-0.3 ü

EB1008678-020 15-MAY-2010 15:00 MF03  0-0.15 ü

EB1008678-021 15-MAY-2010 15:00 MF10  0.75-1 ü

EB1008678-022 15-MAY-2010 15:00 MF10  1.25-1.5 ü

Matrix: SOIL

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice ( INV ) Email eva.tetana@worleyparsons.com

MR ALEX KOCHNIEFF

- *AU Certificate of Analysis - NATA ( COA ) Email alex.kochnieff@worleyparsons.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) ( QCI ) Email alex.kochnieff@worleyparsons.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA ( QC ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Sample Receipt Notification - Environmental ( SRN ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Tax Invoice ( INV ) Email alex.kochnieff@worleyparsons.com

- Attachment - Report ( SUBCO ) Email alex.kochnieff@worleyparsons.com

- Chain of Custody (CoC) ( COC ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ENMRG  ( ENMRG ) Email alex.kochnieff@worleyparsons.com

- EDI Format - XTab ( XTAB ) Email alex.kochnieff@worleyparsons.com
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CERTIFICATE OF ANALYSIS

Work Order : EB1008685 Page : 1 of 11

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001 11448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 18-MAY-2010

Sampler : Alex Kochnieff Issue Date : 31-MAY-2010

Site : MUDFLATS

37:No. of samples received

Quote number : EN/034/10 37:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Bne Acid Sulphate Soils

Kim McCabe Senior Inorganic Chemist Inorganics

Stephen Hislop Senior Inorganic Chemist Inorganics



Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com
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Work Order :

:Client

EB1008685

WORLEY PARSONS - INFRASTRUCTURE MWE

301001 11448 WBS 3V4070CNM:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l

Retained Acidity not required because pH KCl greater than or equal to 4.5l
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:Client

EB1008685

WORLEY PARSONS - INFRASTRUCTURE MWE

301001 11448 WBS 3V4070CNM:Project

Analytical Results

MF21  1.9-2.0MF21  1.3-1.4MF21  0.75-0.85MF21  0.2-0.3MF21  0-0.1Client sample IDSub-Matrix: SOIL

13-MAY-2010 15:0013-MAY-2010 15:0013-MAY-2010 15:0013-MAY-2010 15:0013-MAY-2010 15:00Client sampling date / time

EB1008685-005EB1008685-004EB1008685-003EB1008685-002EB1008685-001UnitLORCAS NumberCompound

EA033-A: Actual Acidity

4.55.0 4.4 5.6 8.1pH Unit0.1----pH KCl (23A)

6630 68 25 <2mole H+ / t2----Titratable Actual Acidity (23F)

0.110.05 0.11 0.04 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.86<0.02 1.62 2.27 1.76% S0.02----Chromium Reducible Sulfur (22B)

1160<10 1010 1410 1100mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
-------- ---- ---- 4.62% CaCO30.01----Acid Neutralising Capacity (19A2)

-------- ---- ---- 923mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

-------- ---- ---- 1.48% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-D: Retained Acidity
-------- 0.52 ---- ----% S0.02----KCl Extractable Sulfur (23Ce)

-------- 0.60 ---- ----% S0.02----HCl Extractable Sulfur (20Be)

-------- 0.07 ---- ----% S0.02----Net Acid Soluble Sulfur (20Je)

-------- 33 ---- ----mole H+ / t10----acidity - Net Acid Soluble Sulfur (a-20J)

-------- 0.05 ---- ----% pyrite S0.02----sulfidic - Net Acid Soluble Sulfur (s-20J)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

1.960.05 1.78 2.31 0.77% S0.02----Net Acidity (sulfur units)

122030 1110 1440 481mole H+ / t10----Net Acidity (acidity units)

922 83 108 36kg CaCO3/t1----Liming Rate
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:Client

EB1008685

WORLEY PARSONS - INFRASTRUCTURE MWE

301001 11448 WBS 3V4070CNM:Project

Analytical Results

MF1  1.2-1.3MF1  0.7-0.8MF1  0.1-0.2MF1  0-0.1MF21  2.65-2.75Client sample IDSub-Matrix: SOIL

13-MAY-2010 15:0013-MAY-2010 15:0013-MAY-2010 15:0013-MAY-2010 15:0013-MAY-2010 15:00Client sampling date / time

EB1008685-010EB1008685-009EB1008685-008EB1008685-007EB1008685-006UnitLORCAS NumberCompound

EA033-A: Actual Acidity

9.07.4 5.1 5.5 6.3pH Unit0.1----pH KCl (23A)

<2<2 31 22 4mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 0.05 0.03 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
<0.020.91 1.58 1.68 0.82% S0.02----Chromium Reducible Sulfur (22B)

<10566 989 1050 509mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

4.641.06 ---- ---- ----% CaCO30.01----Acid Neutralising Capacity (19A2)

928211 ---- ---- ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

1.490.34 ---- ---- ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.020.68 1.64 1.71 0.82% S0.02----Net Acidity (sulfur units)

<10425 1020 1070 513mole H+ / t10----Net Acidity (acidity units)

<132 76 80 38kg CaCO3/t1----Liming Rate



6 of 11:Page

Work Order :
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WORLEY PARSONS - INFRASTRUCTURE MWE
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Analytical Results

MF4  0-0.1MF2  1.25-1.35MF2  0.75-0.85MF2  0.1-0.2MF2  0-0.1Client sample IDSub-Matrix: SOIL

14-MAY-2010 15:0013-MAY-2010 15:0013-MAY-2010 15:0013-MAY-2010 15:0013-MAY-2010 15:00Client sampling date / time

EB1008685-015EB1008685-014EB1008685-013EB1008685-012EB1008685-011UnitLORCAS NumberCompound

EA033-A: Actual Acidity

6.66.6 6.2 6.3 6.3pH Unit0.1----pH KCl (23A)

<2<2 3 <2 2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.37<0.02 0.40 0.20 0.03% S0.02----Chromium Reducible Sulfur (22B)

229<10 250 125 18mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

6.1410.3 ---- ---- ----% CaCO30.01----Acid Neutralising Capacity (19A2)

12302060 ---- ---- ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

1.973.31 ---- ---- ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 0.40 0.20 0.03% S0.02----Net Acidity (sulfur units)

<10<10 252 126 20mole H+ / t10----Net Acidity (acidity units)

<1<1 19 9 2kg CaCO3/t1----Liming Rate
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Analytical Results

MF5  1-1.25MF5  0.5-0.75MF5  0-0.25MF4  0.75-0.85MF4  0.25-0.35Client sample IDSub-Matrix: SOIL

14-MAY-2010 15:0014-MAY-2010 15:0014-MAY-2010 15:0014-MAY-2010 15:0014-MAY-2010 15:00Client sampling date / time

EB1008685-020EB1008685-019EB1008685-018EB1008685-017EB1008685-016UnitLORCAS NumberCompound

EA033-A: Actual Acidity

5.95.9 8.2 6.9 6.7pH Unit0.1----pH KCl (23A)

1519 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

0.020.03 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.520.91 <0.02 <0.02 <0.02% S0.02----Chromium Reducible Sulfur (22B)

949568 <10 <10 <10mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
-------- 1.67 0.42 0.37% CaCO30.01----Acid Neutralising Capacity (19A2)

-------- 334 83 74mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

-------- 0.54 0.13 0.12% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

1.550.94 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

964587 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

7244 <1 <1 <1kg CaCO3/t1----Liming Rate
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Analytical Results

MF07  0-0.25MF61-1.25MF6  0.5-0.75MF6  0.1-0.25MF6  0-0.1Client sample IDSub-Matrix: SOIL

14-MAY-2010 15:0014-MAY-2010 15:0014-MAY-2010 15:0014-MAY-2010 15:0014-MAY-2010 15:00Client sampling date / time

EB1008685-025EB1008685-024EB1008685-023EB1008685-022EB1008685-021UnitLORCAS NumberCompound

EA002 : pH (Soils)
----8.1 ---- 9.3 ----pH Unit0.1----pH Value

EA010: Conductivity
----3820 ---- 10700 ----µS/cm1----Electrical Conductivity @ 25°C

EA033-A: Actual Acidity

6.97.2 6.8 6.9 7.0pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
<0.02<0.02 <0.02 <0.02 <0.02% S0.02----Chromium Reducible Sulfur (22B)

<10<10 <10 <10 <10mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

0.743.14 0.29 0.32 0.54% CaCO30.01----Acid Neutralising Capacity (19A2)

147628 59 64 108mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.241.01 0.09 0.10 0.17% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10<10 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1<1 <1 <1 <1kg CaCO3/t1----Liming Rate

EA055: Moisture Content
----14.5 ---- ---- ----%1.0----^ Moisture Content (dried @ 103°C)

ED007: Exchangeable Cations
----3.0 ---- 2.3 ----meq/100g0.1----^ Exchangeable Calcium

----13.5 ---- 13.7 ----meq/100g0.1----^ Exchangeable Magnesium

----2.6 ---- 2.4 ----meq/100g0.1----^ Exchangeable Potassium

----25.8 ---- 58.8 ----meq/100g0.1----^ Exchangeable Sodium

----44.9 ---- 77.1 ----meq/100g0.1----^ Cation Exchange Capacity

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser
----1160 ---- ---- ----mg/kg20----Total Kjeldahl Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser
----323 ---- ---- ----mg/kg2----Total Phosphorus as P
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Analytical Results

MF08  0.5-0.75MF08  0-0.5MF07  1.25-1.35MF07  1.0-1.25MF07  0.5-0.75Client sample IDSub-Matrix: SOIL

14-MAY-2010 15:0014-MAY-2010 15:0014-MAY-2010 15:0014-MAY-2010 15:0014-MAY-2010 15:00Client sampling date / time

EB1008685-030EB1008685-029EB1008685-028EB1008685-027EB1008685-026UnitLORCAS NumberCompound

EA033-A: Actual Acidity

7.16.6 6.9 7.9 6.3pH Unit0.1----pH KCl (23A)

<2<2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity
<0.02<0.02 <0.02 <0.02 0.26% S0.02----Chromium Reducible Sulfur (22B)

<10<10 <10 <10 162mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

0.240.52 0.24 3.14 ----% CaCO30.01----Acid Neutralising Capacity (19A2)

49103 49 628 ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

0.080.16 0.08 1.01 ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02<0.02 <0.02 <0.02 0.26% S0.02----Net Acidity (sulfur units)

<10<10 <10 <10 164mole H+ / t10----Net Acidity (acidity units)

<1<1 <1 <1 12kg CaCO3/t1----Liming Rate
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Analytical Results

MF10  0-0.1MF09  0.3-0.4MF09  0.1-0.2MF09  0-0.1MF08  0.75-1Client sample IDSub-Matrix: SOIL

14-MAY-2010 15:0014-MAY-2010 15:0014-MAY-2010 15:0014-MAY-2010 15:0014-MAY-2010 15:00Client sampling date / time

EB1008685-035EB1008685-034EB1008685-033EB1008685-032EB1008685-031UnitLORCAS NumberCompound

EA033-A: Actual Acidity

5.56.6 6.8 6.3 6.7pH Unit0.1----pH KCl (23A)

30<2 <2 4 <2mole H+ / t2----Titratable Actual Acidity (23F)

0.05<0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

1.890.44 0.22 0.21 <0.02% S0.02----Chromium Reducible Sulfur (22B)

1180278 135 129 <10mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity
----0.64 10.3 ---- 0.96% CaCO30.01----Acid Neutralising Capacity (19A2)

----128 2060 ---- 192mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

----0.20 3.31 ---- 0.31% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.51.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

1.940.31 <0.02 0.21 <0.02% S0.02----Net Acidity (sulfur units)

1210193 <10 133 <10mole H+ / t10----Net Acidity (acidity units)

9114 <1 10 <1kg CaCO3/t1----Liming Rate
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Analytical Results

------------MF10  0.25-0.35MF10  0.1-0.2Client sample IDSub-Matrix: SOIL

------------14-MAY-2010 15:0014-MAY-2010 15:00Client sampling date / time

------------EB1008685-037EB1008685-036UnitLORCAS NumberCompound

EA033-A: Actual Acidity

5.55.9 ---- ---- ----pH Unit0.1----pH KCl (23A)

1117 ---- ---- ----mole H+ / t2----Titratable Actual Acidity (23F)

<0.020.03 ---- ---- ----% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.941.76 ---- ---- ----% S0.02----Chromium Reducible Sulfur (22B)

5881100 ---- ---- ----mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-E: Acid Base Accounting

1.51.5 ---- ---- -----0.5----ANC Fineness Factor

0.961.79 ---- ---- ----% S0.02----Net Acidity (sulfur units)

5991110 ---- ---- ----mole H+ / t10----Net Acidity (acidity units)

4584 ---- ---- ----kg CaCO3/t1----Liming Rate
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QUALITY CONTROL REPORT

Work Order : EB1008685 Page : 1 of 6

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001 11448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : MUDFLATS

:C-O-C number ---- Date Samples Received : 18-MAY-2010

Sampler : Alex Kochnieff Issue Date : 31-MAY-2010

:Order number ----

37:No. of samples received

Quote number : EN/034/10 37:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kim McCabe Senior Inorganic Chemist Bne Acid Sulphate Soils

Kim McCabe Senior Inorganic Chemist Inorganics

Stephen Hislop Senior Inorganic Chemist Inorganics
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301001 11448 WBS 3V4070CNM:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA010: Conductivity  (QC Lot: 1352221)

EA010: Electrical Conductivity @ 25°C ---- 1 µS/cm 3820 3820 0.0 0% - 20%MF6  0-0.1EB1008685-021

EA033-A: Actual Acidity  (QC Lot: 1356499)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S 0.05 0.05 0.0 No LimitMF21  0-0.1EB1008685-001

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t 30 30 0.0 0% - 50%

EA033: pH KCl (23A) ---- 0.1 pH Unit 5.0 5.0 0.0 0% - 20%

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitMF2  0-0.1EB1008685-011

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 6.6 7.0 5.9 0% - 20%

EA033-A: Actual Acidity  (QC Lot: 1356500)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitMF6  0-0.1EB1008685-021

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 7.2 7.4 2.7 0% - 20%

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.0 No LimitMF08  0.75-1EB1008685-031

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.0 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 6.6 6.6 0.0 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 1356499)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 <0.02 0.0 No LimitMF21  0-0.1EB1008685-001

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t <10 <10 0.0 No Limit

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 <0.02 0.0 No LimitMF2  0-0.1EB1008685-011

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t <10 <10 0.0 No Limit

EA033-B: Potential Acidity  (QC Lot: 1356500)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 <0.02 0.0 No LimitMF6  0-0.1EB1008685-021

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t <10 <10 0.0 No Limit

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S 0.44 0.44 0.0 0% - 20%MF08  0.75-1EB1008685-031

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 278 273 1.8 0% - 20%

EA033-C: Acid Neutralising Capacity  (QC Lot: 1356499)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 10.3 10.1 2.4 0% - 20%MF2  0-0.1EB1008685-011

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 3.31 3.23 2.4 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 2060 2010 2.4 0% - 20%
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-C: Acid Neutralising Capacity  (QC Lot: 1356500)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 3.14 3.17 0.8 0% - 20%MF6  0-0.1EB1008685-021

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 1.01 1.02 0.0 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 628 633 0.8 0% - 20%

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 0.64 0.69 7.4 0% - 20%MF08  0.75-1EB1008685-031

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 0.20 0.22 7.4 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 128 137 7.4 0% - 50%

EA055: Moisture Content  (QC Lot: 1353307)

EA055-103: Moisture Content (dried @ 103°C) ---- 1.0 % 6.0 5.0 17.5 No LimitAnonymousEB1008681-002

EA055-103: Moisture Content (dried @ 103°C) ---- 1.0 % 13.1 12.8 2.0 0% - 50%AnonymousEB1008727-003

ED007: Exchangeable Cations  (QC Lot: 1356699)

ED007: Exchangeable Calcium ---- 0.1 meq/100g 3.0 3.0 0.0 0% - 20%MF6  0-0.1EB1008685-021

ED007: Exchangeable Magnesium ---- 0.1 meq/100g 13.5 13.7 1.5 0% - 20%

ED007: Exchangeable Potassium ---- 0.1 meq/100g 2.6 2.6 0.0 0% - 20%

ED007: Exchangeable Sodium ---- 0.1 meq/100g 25.8 26.0 0.9 0% - 20%

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1356697)

EK061G: Total Kjeldahl Nitrogen as N ---- 20 mg/kg 28000 28000 0.2 0% - 20%AnonymousEB1008587-001

EK061G: Total Kjeldahl Nitrogen as N ---- 20 mg/kg 1160 1120 3.7 0% - 20%MF6  0-0.1EB1008685-021

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1356698)

EK067G: Total Phosphorus as P ---- 2 mg/kg 11900 11300 5.4 0% - 20%AnonymousEB1008587-001

EK067G: Total Phosphorus as P ---- 2 mg/kg 323 304 6.2 0% - 20%MF6  0-0.1EB1008685-021
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA002 : pH (Soils)  (QCLot: 1352220)

EA002: pH Value ---- 0.1 pH Unit ---- 1015.2 pH Unit 10496

EA010: Conductivity  (QCLot: 1352221)

EA010: Electrical Conductivity @ 25°C ---- 1 µS/cm <1 102196 µS/cm 11191

EA033-A: Actual Acidity  (QCLot: 1356499)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-A: Actual Acidity  (QCLot: 1356500)

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 -------- --------

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-B: Potential Acidity  (QCLot: 1356499)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-B: Potential Acidity  (QCLot: 1356500)

EA033: Chromium Reducible Sulfur (22B) ---- 0.02 % S <0.02 -------- --------

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-C: Acid Neutralising Capacity  (QCLot: 1356500)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 <0.01 -------- --------

EA033: acidity - Acid Neutralising Capacity (a-19A2) ---- 10 mole H+ / t <10 -------- --------

EA033: sulfidic - Acid Neutralising Capacity (s-19A2) ---- 0.01 % pyrite S <0.01 -------- --------

ED007: Exchangeable Cations  (QCLot: 1356699)

ED007: Exchangeable Calcium ---- 0.1 meq/100g <0.1 87.11.47 meq/100g 10670.2

ED007: Exchangeable Magnesium ---- 0.1 meq/100g <0.1 93.70.77 meq/100g 11276.4

ED007: Exchangeable Potassium ---- 0.1 meq/100g <0.1 71.00.20 meq/100g 10070

ED007: Exchangeable Sodium ---- 0.1 meq/100g <0.1 76.20.51 meq/100g 10470

ED007: Cation Exchange Capacity ---- 0.1 meq/100g ---- 85.82.95 meq/100g 10470.1

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1356697)

EK061G: Total Kjeldahl Nitrogen as N ---- 20 mg/kg <20 81.1534 mg/kg 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1356698)

EK067G: Total Phosphorus as P ---- 2 mg/kg <2 96.475 mg/kg 13070
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: SOIL Matrix Spike (MS) Report

Spike Recovery (%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1356697)

AnonymousEB1008587-002 ----EK061G: Total Kjeldahl Nitrogen as N # Not Determined500 mg/kg 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1356698)

AnonymousEB1008587-002 ----EK067G: Total Phosphorus as P # Not Determined100 mg/kg 13070
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: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

:Project 301001 11448 WBS 3V4070CNM QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : MUDFLATS

:C-O-C number ---- Date Samples Received : 18-MAY-2010

Alex Kochnieff:Sampler Issue Date : 31-MAY-2010

:Order number ----

No. of samples received : 37

Quote number : EN/034/10 No. of samples analysed : 37

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers

Environmental Division Brisbane

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com



2 of 9:Page

Work Order :

:Client

EB1008685

WORLEY PARSONS - INFRASTRUCTURE MWE

301001 11448 WBS 3V4070CNM:Project

Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA002 : pH (Soils)

Snap Lock Bag

21-MAY-201021-MAY-2010MF6  0-0.1, MF61-1.25 27-MAY-201021-MAY-201014-MAY-2010 ü û
EA010: Conductivity

Snap Lock Bag

18-JUN-201021-MAY-2010MF6  0-0.1, MF61-1.25 27-MAY-201021-MAY-201014-MAY-2010 ü ü
EA033-A: Actual Acidity

Snap Lock Bag - frozen

23-AUG-201013-MAY-2011MF21  0-0.1, MF21  0.2-0.3,

MF21  0.75-0.85, MF21  1.3-1.4,

MF21  1.9-2.0, MF21  2.65-2.75,

MF1  0-0.1, MF1  0.1-0.2,

MF1  0.7-0.8, MF1  1.2-1.3,

MF2  0-0.1, MF2  0.1-0.2,

MF2  0.75-0.85, MF2  1.25-1.35

25-MAY-201025-MAY-201013-MAY-2010 ü ü

Snap Lock Bag - frozen

23-AUG-201014-MAY-2011MF4  0-0.1, MF4  0.25-0.35,

MF4  0.75-0.85, MF5  0-0.25,

MF5  0.5-0.75, MF5  1-1.25,

MF6  0-0.1, MF6  0.1-0.25,

MF6  0.5-0.75, MF61-1.25,

MF07  0-0.25, MF07  0.5-0.75,

MF07  1.0-1.25, MF07  1.25-1.35,

MF08  0-0.5, MF08  0.5-0.75,

MF08  0.75-1, MF09  0-0.1,

MF09  0.1-0.2, MF09  0.3-0.4,

MF10  0-0.1, MF10  0.1-0.2,

MF10  0.25-0.35

25-MAY-201025-MAY-201014-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-B: Potential Acidity

Snap Lock Bag - frozen

23-AUG-201013-MAY-2011MF21  0-0.1, MF21  0.2-0.3,

MF21  0.75-0.85, MF21  1.3-1.4,

MF21  1.9-2.0, MF21  2.65-2.75,

MF1  0-0.1, MF1  0.1-0.2,

MF1  0.7-0.8, MF1  1.2-1.3,

MF2  0-0.1, MF2  0.1-0.2,

MF2  0.75-0.85, MF2  1.25-1.35

25-MAY-201025-MAY-201013-MAY-2010 ü ü

Snap Lock Bag - frozen

23-AUG-201014-MAY-2011MF4  0-0.1, MF4  0.25-0.35,

MF4  0.75-0.85, MF5  0-0.25,

MF5  0.5-0.75, MF5  1-1.25,

MF6  0-0.1, MF6  0.1-0.25,

MF6  0.5-0.75, MF61-1.25,

MF07  0-0.25, MF07  0.5-0.75,

MF07  1.0-1.25, MF07  1.25-1.35,

MF08  0-0.5, MF08  0.5-0.75,

MF08  0.75-1, MF09  0-0.1,

MF09  0.1-0.2, MF09  0.3-0.4,

MF10  0-0.1, MF10  0.1-0.2,

MF10  0.25-0.35

25-MAY-201025-MAY-201014-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-C: Acid Neutralising Capacity

Snap Lock Bag - frozen

23-AUG-201013-MAY-2011MF21  0-0.1, MF21  0.2-0.3,

MF21  0.75-0.85, MF21  1.3-1.4,

MF21  1.9-2.0, MF21  2.65-2.75,

MF1  0-0.1, MF1  0.1-0.2,

MF1  0.7-0.8, MF1  1.2-1.3,

MF2  0-0.1, MF2  0.1-0.2,

MF2  0.75-0.85, MF2  1.25-1.35

25-MAY-201025-MAY-201013-MAY-2010 ü ü

Snap Lock Bag - frozen

23-AUG-201014-MAY-2011MF4  0-0.1, MF4  0.25-0.35,

MF4  0.75-0.85, MF5  0-0.25,

MF5  0.5-0.75, MF5  1-1.25,

MF6  0-0.1, MF6  0.1-0.25,

MF6  0.5-0.75, MF61-1.25,

MF07  0-0.25, MF07  0.5-0.75,

MF07  1.0-1.25, MF07  1.25-1.35,

MF08  0-0.5, MF08  0.5-0.75,

MF08  0.75-1, MF09  0-0.1,

MF09  0.1-0.2, MF09  0.3-0.4,

MF10  0-0.1, MF10  0.1-0.2,

MF10  0.25-0.35

25-MAY-201025-MAY-201014-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-D: Retained Acidity

Snap Lock Bag - frozen

23-AUG-201013-MAY-2011MF21  0-0.1, MF21  0.2-0.3,

MF21  0.75-0.85, MF21  1.3-1.4,

MF21  1.9-2.0, MF21  2.65-2.75,

MF1  0-0.1, MF1  0.1-0.2,

MF1  0.7-0.8, MF1  1.2-1.3,

MF2  0-0.1, MF2  0.1-0.2,

MF2  0.75-0.85, MF2  1.25-1.35

25-MAY-201025-MAY-201013-MAY-2010 ü ü

Snap Lock Bag - frozen

23-AUG-201014-MAY-2011MF4  0-0.1, MF4  0.25-0.35,

MF4  0.75-0.85, MF5  0-0.25,

MF5  0.5-0.75, MF5  1-1.25,

MF6  0-0.1, MF6  0.1-0.25,

MF6  0.5-0.75, MF61-1.25,

MF07  0-0.25, MF07  0.5-0.75,

MF07  1.0-1.25, MF07  1.25-1.35,

MF08  0-0.5, MF08  0.5-0.75,

MF08  0.75-1, MF09  0-0.1,

MF09  0.1-0.2, MF09  0.3-0.4,

MF10  0-0.1, MF10  0.1-0.2,

MF10  0.25-0.35

25-MAY-201025-MAY-201014-MAY-2010 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-E: Acid Base Accounting

Snap Lock Bag - frozen

23-AUG-201013-MAY-2011MF21  0-0.1, MF21  0.2-0.3,

MF21  0.75-0.85, MF21  1.3-1.4,

MF21  1.9-2.0, MF21  2.65-2.75,

MF1  0-0.1, MF1  0.1-0.2,

MF1  0.7-0.8, MF1  1.2-1.3,

MF2  0-0.1, MF2  0.1-0.2,

MF2  0.75-0.85, MF2  1.25-1.35

25-MAY-201025-MAY-201013-MAY-2010 ü ü

Snap Lock Bag - frozen

23-AUG-201014-MAY-2011MF4  0-0.1, MF4  0.25-0.35,

MF4  0.75-0.85, MF5  0-0.25,

MF5  0.5-0.75, MF5  1-1.25,

MF6  0-0.1, MF6  0.1-0.25,

MF6  0.5-0.75, MF61-1.25,

MF07  0-0.25, MF07  0.5-0.75,

MF07  1.0-1.25, MF07  1.25-1.35,

MF08  0-0.5, MF08  0.5-0.75,

MF08  0.75-1, MF09  0-0.1,

MF09  0.1-0.2, MF09  0.3-0.4,

MF10  0-0.1, MF10  0.1-0.2,

MF10  0.25-0.35

25-MAY-201025-MAY-201014-MAY-2010 ü ü

EA055: Moisture Content

Snap Lock Bag

21-MAY-2010----MF6  0-0.1 21-MAY-2010----14-MAY-2010 ---- ü
ED007: Exchangeable Cations

Pulp Bag

10-NOV-201010-NOV-2010MF6  0-0.1, MF61-1.25 27-MAY-201026-MAY-201014-MAY-2010 ü ü
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Snap Lock Bag

10-NOV-201010-NOV-2010MF6  0-0.1 27-MAY-201026-MAY-201014-MAY-2010 ü ü
EK067G: Total Phosphorus as P by Discrete Analyser

Snap Lock Bag

10-NOV-201010-NOV-2010MF6  0-0.1 27-MAY-201026-MAY-201014-MAY-2010 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.8   10.04 37 üChromium Suite for Acid Sulphate Soils EA033

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0   10.01 2 üElectrical Conductivity (1:5) EA010

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0   10.01 2 üExchangeable Cations ED007

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üMoisture Content EA055-103

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.8   10.02 17 üTKN as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  18.2   10.02 11 üTotal Phosporus By Discrete Analyser EK067G

Laboratory Control Samples (LCS)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üElectrical Conductivity (1:5) EA010

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üExchangeable Cations ED007

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üpH (1:5) EA002

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.9    5.01 17 üTKN as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   9.1    5.01 11 üTotal Phosporus By Discrete Analyser EK067G

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.4    5.02 37 üChromium Suite for Acid Sulphate Soils EA033

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üElectrical Conductivity (1:5) EA010

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üExchangeable Cations ED007

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.9    5.01 17 üTKN as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   9.1    5.01 11 üTotal Phosporus By Discrete Analyser EK067G

Matrix Spikes (MS)

ALS QCS3 requirement   5.9    5.01 17 üTKN as N By Discrete Analyser EK061G

ALS QCS3 requirement   9.1    5.01 11 üTotal Phosporus By Discrete Analyser EK067G
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

(APHA 21st ed., 4500H+) pH is determined on soil samples after a 1:5 soil/water leach. This method is 

compliant with NEPM (1999) Schedule B(3) (Method 103)

pH (1:5) EA002 SOIL

(APHA 21st ed., 2510) Conductivity is determined on soil samples using a 1:5 soil/water leach. This method is 

compliant with NEPM (1999) Schedule B(3) (Method 104)

Electrical Conductivity (1:5) EA010 SOIL

Ahern et al 2004.  This method covers the determination of Chromium Reducible Sulfur (SCR); pHKCl; titratable 

actual acidity (TAA); acid neutralising capacity by back titration (ANC); and net acid soluble sulfur (SNAS) which 

incorporates peroxide sulfur. It applies to soils and sediments (including sands) derived from coastal regions.  

Liming Rate is based on results for samples as submitted and incorporates a minimum safety factor of 1.5.

Chromium Suite for Acid Sulphate Soils EA033 SOIL

A gravimetric procedure based on weight loss over a 12 hour drying period at 103-105 degrees C.  This method 

is compliant with NEPM (1999) Schedule B(3) (Method 102)

Moisture Content EA055-103 SOIL

Rayment & Higginson (1992) Method 15A1. Cations are exchanged from the sample by contact with Ammonium 

Chloride.  They are then quantitated in the final solution by ICPAES and reported as meq/100g of original soil. 

This method is compliant with NEPM (1999) Schedule B(3) (Method 301)

Exchangeable Cations ED007 SOIL

APHA 21st ed., 4500-Norg-D Soil samples are digested using Kjeldahl digestion followed by determination by 

Discrete Analyser.

TKN as N By Discrete Analyser EK061G SOIL

APHA 21st ed., 4500 P-B&F This procedure involves sulfuric acid digestion and quantification using Discrete 

Analyser.

Total Phosporus By Discrete Analyser EK067G SOIL

Emerson Aggregate Testing per AS1289.3.8.1 performed by Subcontrator Laboratory.Emerson Aggregate Testing EME-SOL SOIL

Preparation Methods Method DescriptionsMatrixMethod

Rayment & Higginson (1992) method 15A1.  A 1M NH4Cl extraction by end over end tumbling at a ratio of 1:20.  

There is no pretreatment for soluble salts.  Extracts can be run by ICP for cations.

Exchangeable Cations Preparation 

Method

ED007PR SOIL

APHA 21st ed., 4500 Norg- D; APHA 21st ed., 4500 P - H.  Macro Kjeldahl digestion.TKN/TP Digestion EK061/EK067 SOIL

In houseDrying at 85 degrees, bagging and 

labelling (ASS)

EN020PR SOIL

10 g of soil is mixed with 50 mL of distilled water and tumbled end over end for 1 hour.  Water soluble salts are 

leached from the soil by the continuous suspension.  Samples are settled and the water filtered off for analysis.

1:5 solid / water leach for soluble 

analytes

EN34 SOIL
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: SOIL

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

Total Kjeldahl Nitrogen as NEB1008587-002 ----Anonymous MS recovery not determined, 

background level greater than or 

equal to  4x spike level.

----Not 

Determined

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Total Phosphorus as PEB1008587-002 ----Anonymous MS recovery not determined, 

background level greater than or 

equal to  4x spike level.

----Not 

Determined

EK067G: Total Phosphorus as P by Discrete Analyser

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

Matrix: SOIL

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EA002 : pH (Soils)

Snap Lock Bag

21-MAY-2010----MF6  0-0.1, MF61-1.25 27-MAY-2010---- ---- 6

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : EB1008685

:: LaboratoryClient Environmental Division BrisbaneWORLEY PARSONS - 

INFRASTRUCTURE MWE

: :ContactContact MR ALEX KOCHNIEFF Greg Vogel

:: AddressAddress LEVEL 3,  60 ALBERT STREET

PO BOX 15081

CITY EAST

BRISBANE QLD, AUSTRALIA 4000

32 Shand Street Stafford QLD Australia 

4053

:: E-mailE-mail alex.kochnieff@worleyparsons.com Services.Brisbane@alsenviro.com

:: TelephoneTelephone +61 07 3319 3940 +61-7-3243 7222

:: FacsimileFacsimile +61 07 3319 7791 +61-7-3243 7218

::Project 301001 11448 WBS 3V4070CNM Page 1 of 3

:Order number ----

::C-O-C number ---- Quote number ES2010WORPAR0241 (EN/034/10)

Site : MUDFLATS

Sampler : :QC LevelAlex Kochnieff NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 18-MAY-2010 Issue Date : 31-MAY-2010 16:44

Scheduled Reporting Date: 27-MAY-2010:Client Requested Due Date 27-MAY-2010

Delivery Details
Mode of Delivery Temperature: :Carrier 0.2° C<->8.6°C - Ice present

No. of coolers/boxes No. of samples received: :14 MEDIUM 37

Sercurity Seal No. of samples analysed: :Intact. 37

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Samples received in appropriately pretreated and preserved containers.
l Sample(s) have been received within recommended holding times.
l Emerson analysis will  be subcontracted to Golder Associates.
l Samples were received Frozen at ALS Gladstone.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to  Maggie Kahi.

l Analytical work for this work order will be conducted at ALS Brisbane.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

32 Shand Street Stafford QLD Australia 4053

Tel. +61-7-3243 7222  Fax. +61-7-3243 7218  www.alsglobal.com

Environmental Division Brisbane
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exist.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 

purposes. If the sampling time is displayed as 0:00 the 

information was not provided by client.
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EB1008685-001 13-MAY-2010 15:00 MF21  0-0.1 ü

EB1008685-002 13-MAY-2010 15:00 MF21  0.2-0.3 ü

EB1008685-003 13-MAY-2010 15:00 MF21  0.75-0.85 ü

EB1008685-004 13-MAY-2010 15:00 MF21  1.3-1.4 ü

EB1008685-005 13-MAY-2010 15:00 MF21  1.9-2.0 ü

EB1008685-006 13-MAY-2010 15:00 MF21  2.65-2.75 ü

EB1008685-007 13-MAY-2010 15:00 MF1  0-0.1 ü

EB1008685-008 13-MAY-2010 15:00 MF1  0.1-0.2 ü

EB1008685-009 13-MAY-2010 15:00 MF1  0.7-0.8 ü

EB1008685-010 13-MAY-2010 15:00 MF1  1.2-1.3 ü

EB1008685-011 13-MAY-2010 15:00 MF2  0-0.1 ü

EB1008685-012 13-MAY-2010 15:00 MF2  0.1-0.2 ü

EB1008685-013 13-MAY-2010 15:00 MF2  0.75-0.85 ü

EB1008685-014 13-MAY-2010 15:00 MF2  1.25-1.35 ü

EB1008685-015 14-MAY-2010 15:00 MF4  0-0.1 ü

EB1008685-016 14-MAY-2010 15:00 MF4  0.25-0.35 ü

EB1008685-017 14-MAY-2010 15:00 MF4  0.75-0.85 ü

EB1008685-018 14-MAY-2010 15:00 MF5  0-0.25 ü

EB1008685-019 14-MAY-2010 15:00 MF5  0.5-0.75 ü

EB1008685-020 14-MAY-2010 15:00 MF5  1-1.25 ü

EB1008685-021 14-MAY-2010 15:00 MF6  0-0.1 ü ü ü ü ü ü ü

EB1008685-022 14-MAY-2010 15:00 MF6  0.1-0.25 ü

EB1008685-023 14-MAY-2010 15:00 MF6  0.5-0.75 ü

EB1008685-024 14-MAY-2010 15:00 MF61-1.25 ü ü ü ü

EB1008685-025 14-MAY-2010 15:00 MF07  0-0.25 ü

EB1008685-026 14-MAY-2010 15:00 MF07  0.5-0.75 ü

EB1008685-027 14-MAY-2010 15:00 MF07  1.0-1.25 ü

EB1008685-028 14-MAY-2010 15:00 MF07  1.25-1.35 ü

EB1008685-029 14-MAY-2010 15:00 MF08  0-0.5 ü

EB1008685-030 14-MAY-2010 15:00 MF08  0.5-0.75 ü

EB1008685-031 14-MAY-2010 15:00 MF08  0.75-1 ü

EB1008685-032 14-MAY-2010 15:00 MF09  0-0.1 ü

EB1008685-033 14-MAY-2010 15:00 MF09  0.1-0.2 ü

EB1008685-034 14-MAY-2010 15:00 MF09  0.3-0.4 ü

EB1008685-035 14-MAY-2010 15:00 MF10  0-0.1 ü

Matrix: SOIL

Client sample IDLaboratory sample 

ID

Client sampling 

date / time
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EB1008685-036 14-MAY-2010 15:00 MF10  0.1-0.2 ü

EB1008685-037 14-MAY-2010 15:00 MF10  0.25-0.35 ü

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice ( INV ) Email eva.tetana@worleyparsons.com

MR ALEX KOCHNIEFF

- *AU Certificate of Analysis - NATA ( COA ) Email alex.kochnieff@worleyparsons.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) ( QCI ) Email alex.kochnieff@worleyparsons.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA ( QC ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Sample Receipt Notification - Environmental ( SRN ) Email alex.kochnieff@worleyparsons.com

- A4 - AU Tax Invoice ( INV ) Email alex.kochnieff@worleyparsons.com

- Attachment - Report ( SUBCO ) Email alex.kochnieff@worleyparsons.com

- Chain of Custody (CoC) ( COC ) Email alex.kochnieff@worleyparsons.com

- EDI Format - ENMRG  ( ENMRG ) Email alex.kochnieff@worleyparsons.com

- EDI Format - XTab ( XTAB ) Email alex.kochnieff@worleyparsons.com
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