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TABLE LR1

SUMMARY OF RESULTS

GROUNDWATER

All results in mg/L unless stated

SAMPLE ID 4A 9 12 21

MATRIX WATER WATER WATER WATER

SAMPLE DATE 29/03/2007 30/03/2007 29/03/2007 29/03/2007

GENERAL PARAMETERS

pH (pH Unit) 6.5-8.5 7 5.32 3.99 5.02 5.62

Electrical Conductivity (μS/cm) 202 178 268 15500

Total Dissolved Solids 500 7 155 200 1210 11500

Total Hardness as CaCO3 200 7 23 14 29 2040

SAR 19.3 15 19.5 19.4

MAJOR ANIONS

Sulphate as SO4
2-

10 13 22 702

Chloride 250 7 175-350 3 50.4 34.4 64.6 5300

Bicarbonate Alkalinity as CaCO3 14 26 6 92

Total Alkalinity as CaCO3 14 26 6 92

MAJOR CATIONS

Calcium 2 <1 2 126

Magnesium 4 3 6 420

Sodium 180 7 115-230 3 29 15 39 2650

Potassium <1 4 4 65

HEAVY METALS

Arsenic 0.0023 2 0.007 6 0.1 4 <0.001 <0.001 <0.001 0.002

Cadmium 0.014 1 0.002 6 0.01 4 <0.0001 <0.0001 <0.0001 <0.0001

Chromium 0.0486 1 0.05 6 0.1 4 <0.001 <0.001 <0.001 0.002

Copper 0.003 1 2.0 6 0.2 4 <0.001 <0.001 <0.001 0.001

Lead 0.0066 1 0.01 6 2.0 4 <0.001 <0.001 <0.001 <0.001

Nickel 0.2 1 0.02 6 0.2 4 <0.001 <0.001 <0.001 <0.001

Zinc 0.023 1 3.0 7 2.0 4 0.085 0.017 0.009 <0.005

Mercury 0.0007 1 0.001 6 0.002 4 <0.0001 <0.0001 <0.0001 <0.0001

NUTRIENTS

Ammonia as N 0.5 7 0.212 0.545 0.303 0.934

Nitrite as N 3 6 <0.010 0.028 0.027 <0.010

Nitrate as N 50 6 0.034 <0.010 0.039 0.027

Nitrite + Nitrate as N 0.034 0.034 0.066 0.027

Total Kjeldahl Nitrogen as N 5.0 4 0.9 2.5 3 12.1

Total Phosphorus as P 0.05 4, 5 0.14 1 0.76 1.38

Reactive Phosphorus as P 0.017 0.799 0.036 0.035

TOC / BOD

Total Organic Carbon 16 - 22 109

Biochemical Oxygen Demand 9 - <2 <2

5
1

2

3

4

5

6

7

-

Concentration exceeds the respective ANZECC (2000) Marine Water Guideline for slightly to moderately disturbed systems

Not Analysed

ANZECC (2000) Guidelines for irrigation and general use - long-term trigger value

To minimise bioclogging of irrigation equipment only

Human Health Guidelines (NHMRC, 2004)

Aesthetic Guidelines (NHMRC, 2004)

Low reliability trigger level

ANZECC (2000) Marine Water Guidelines for protection of 90% of species in slightly to moderately disturbed systems

Concentration exceeds the respective human health guideline NHMRC (2004) for drinking water

Concentration exceeds the respective ANZECC (2000) Irrigation Water Guideline for moderately sensitive crops / long term use

ANZECC (2000) Guidelines for irrigation and general use - moderately sensitive crops

ANZECC Marine 
(slightly to 

moderately disturbed 
system) 

ANZECC Irrigation and 
General Use 

(moderately sensitive 
crops)

NHMRC Human 
Health Guidelines



TABLE LR2

RESULTS 2004 and

SAMPLE RANGE OF RESULTS 2004-2007

All results in mg/L unless stated

SAMPLE ID BORE 4A BORE 9 BORE 12

2007 results 2007 results 2007 results 

SAMPLE DATE (range 2004-1007) (range 2004-1007) (range 2004-1007)

GENERAL PARAMETERS

pH (pH Unit) 6.5-8.5 7 5.32 (5.24-6.26) 3.99 (3.99-4.43) 5.02 (5.02-6.12)

Electrical Conductivity (μS/cm) 202 (159-239) 178 (141-178) 268 (254-290)

Total Dissolved Solids 500 7 155 (106-185) 200 (162-200) 1210 (197-1210)

Total Hardness as CaCO3 200 7 23 (17-23) 14 (12-14) 29 (21-29)

MAJOR ANIONS

Sulphate as SO4
2- 10 (4-15) 13 (6-34) 22 (15-22)

Chloride 250 7 175-350 3 50.4 (40-51) 34.4 (25-37) 64.6 (57-65)

Total Alkalinity as CaCO3 14 (7-14) 26 (<1-26) 6 (6-8)

MAJOR CATIONS

Calcium 2 (<1-2) <1 (<1) 2 (1)

Magnesium 4 (4) 3 (3-4) 6 (5)

Sodium 180 7 115-230 3 29 (19-36) 15 (14-19) 39 (38-43)

Potassium <1 (<1) 4 (<1-4) 4 (2)

HEAVY METALS

Arsenic 0.0023 2 0.007 6 0.1 4 <0.001 (<0.001-0.002) <0.001 <0.001 (<0.001-0.002)

Cadmium 0.014 1 0.002 6 0.01 4 <0.0001 (<0.0001-<0.001) <0.0001 (<0.0001-<0.001) <0.0001 (<0.0001-<0.001)

Chromium 0.0486 1 0.05 6 0.1 4 <0.001 (<0.001-0.002) <0.001 (<0.001-0.004) <0.001 (<0.001-0.001)

Copper 0.003 1 2.0 6 0.2 4 <0.001 (<0.001-0.235) <0.001 (<0.001-0.008) <0.001

Lead 0.0066 1 0.01 6 2.0 4 <0.001 (<0.001-0.026) <0.001 (<0.001-0.006) <0.001 (<0.001-0.017)

Zinc 0.023 1 3.0 7 2.0 4 0.085 (0.047-0.140) 0.017 (0.006-0.017) 0.009 (0.009-0.026)

NUTRIENTS

Ammonia as N 0.5 7 0.212 (0.07-0.21) 0.545 (0.37-0.55) 0.303 (0.17-0.3)

Nitrite + Nitrate as N 0.034 (0.02-0.034) 0.034 (0.02-0.07) 0.066 (0.01-0.07)

Total Kjeldahl Nitrogen as N 5.0 4 0.9 (0.5-1) 2.5 (1.6-3.6) 3 (1.2-3)

Total Phosphorus as P 0.05 4, 5 0.14 (<0.01-0.14) 1 (0.46-1.08) 0.76 (0.13-0.76)

TOC / BOD

Total Organic Carbon 16 (6-10) 42-51 22 (20-47)

Biochemical Oxygen Demand 9 (<2-9) <2-2 <2 (<2)

ANZECC Irrigation and 
General Use 

(moderately sensitive 
crops)

NHMRC Human 
Health Guidelines

ANZECC Marine 
(slightly to 

moderately disturbed 
system) 



TABLE LR1

SUMMARY OF RESULTS

GROUNDWATER

All results in mg/L unless stated

SAMPLE ID 22 23 24 POND

MATRIX WATER WATER WATER WATER

SAMPLE DATE 29/03/2007 29/03/2007 29/03/2007 30/03/2007

GENERAL PARAMETERS

pH (pH Unit) 6.5-8.5 7 6.05 5.6 5.46 5.83

Electrical Conductivity (μS/cm) 1610 234 2730 182

Total Dissolved Solids 500 7 1350 212 2250 129

Total Hardness as CaCO3 200 7 123 39 300 33

SAR 33.3 12.4 25.9 8.0

MAJOR ANIONS

Sulphate as SO4
2-

39 6 344 12

Chloride 250 7 175-350 3 430 58.7 800 37.4

Bicarbonate Alkalinity as CaCO3 102 28 26 23

Total Alkalinity as CaCO3 102 28 26 23

MAJOR CATIONS

Calcium 11 3 31 8

Magnesium 23 7 54 3

Sodium 180 7 115-230 3 283 31 551 22

Potassium 7 1 24 2

HEAVY METALS

Arsenic 0.0023 2 0.007 6 0.1 4 0.001 <0.001 0.006 <0.001

Cadmium 0.014 1 0.002 6 0.01 4 <0.0001 <0.0001 <0.0001 <0.0001

Chromium 0.0486 1 0.05 6 0.1 4 0.007 <0.001 0.005 <0.001

Copper 0.003 1 2.0 6 0.2 4 <0.001 <0.001 0.001 0.005

Lead 0.0066 1 0.01 6 2.0 4 <0.001 <0.001 <0.001 <0.001

Nickel 0.2 1 0.02 6 0.2 4 <0.001 <0.001 0.003 0.001

Zinc 0.023 1 3.0 7 2.0 4 <0.005 0.008 0.016 0.029

Mercury 0.0007 1 0.001 6 0.002 4 <0.0001 <0.0001 <0.0001 <0.0001

NUTRIENTS

Ammonia as N 0.5 7 0.655 0.179 0.893 <0.010

Nitrite as N 3 6 0.087 <0.010 0.013 <0.010

Nitrate as N 50 6 <0.010 0.013 0.013 0.02

Nitrite + Nitrate as N 0.037 0.013 0.026 0.02

Total Kjeldahl Nitrogen as N 5.0 4 7.2 2.5 9.3 0.7

Total Phosphorus as P 0.05 4, 5 0.79 0.32 1.12 0.08

Reactive Phosphorus as P 0.095 - 0.062 <0.010

TOC / BOD

Total Organic Carbon 189 56 94 -

Biochemical Oxygen Demand <2 9 <2 5

5
1

2

3

4

5

6

7

-

Concentration exceeds the respective ANZECC (2000) Marine Water Guideline for slightly to moderately disturbed systems

Not Analysed

ANZECC (2000) Guidelines for irrigation and general use - long-term trigger value

To minimise bioclogging of irrigation equipment only

Human Health Guidelines (NHMRC, 2004)

Aesthetic Guidelines (NHMRC, 2004)

Low reliability trigger level

ANZECC (2000) Marine Water Guidelines for protection of 90% of species in slightly to moderately disturbed systems

Concentration exceeds the respective human health guideline NHMRC (2004) for drinking water

Concentration exceeds the respective ANZECC (2000) Irrigation Water Guideline for moderately sensitive crops / long term use

ANZECC (2000) Guidelines for irrigation and general use - moderately sensitive crops

ANZECC Marine 
(slightly to 

moderately disturbed 
system) 

ANZECC Irrigation and 
General Use 

(moderately sensitive 
crops)

NHMRC Human 
Health Guidelines



TABLE LR2

RESULTS 2004 and

SAMPLE RANGE OF RESULTS 2004-2007

All results in mg/L unless stated

SAMPLE ID

SAMPLE DATE

GENERAL PARAMETERS

pH (pH Unit) 6.5-8.5 7

Electrical Conductivity (μS/cm)

Total Dissolved Solids 500 7

Total Hardness as CaCO3 200 7

MAJOR ANIONS

Sulphate as SO4
2-

Chloride 250 7 175-350 3

Total Alkalinity as CaCO3

MAJOR CATIONS

Calcium

Magnesium

Sodium 180 7 115-230 3

Potassium

HEAVY METALS

Arsenic 0.0023 2 0.007 6 0.1 4

Cadmium 0.014 1 0.002 6 0.01 4

Chromium 0.0486 1 0.05 6 0.1 4

Copper 0.003 1 2.0 6 0.2 4

Lead 0.0066 1 0.01 6 2.0 4

Zinc 0.023 1 3.0 7 2.0 4

NUTRIENTS

Ammonia as N 0.5 7

Nitrite + Nitrate as N

Total Kjeldahl Nitrogen as N 5.0 4

Total Phosphorus as P 0.05 4, 5

TOC / BOD

Total Organic Carbon

Biochemical Oxygen Demand

ANZECC Irrigation and 
General Use 

(moderately sensitive 
crops)

NHMRC Human 
Health Guidelines

ANZECC Marine 
(slightly to 

moderately disturbed 
system) 

BORE 22 BORE 23 BORE 24

2007 results 2007 results 2007 results 

(range 2004-1007) (range 2004-1007) (range 2004-1007)

6.05 (5.88) 5.6 (5.92) 5.46 (5.45)

1610 (7410) 234 (317) 2730 (6060)

1350 (4390) 212 (192) 2250 (4580)

123 (1310) 39 (26) 300 (791)

39 (299) 6 (7) 344 (300)

430 (2240) 58.7 (39) 800 (2580)

102 (44) 28 (24) 26 (96)

11 3 31

23 7 54

283 (982) 31 (28) 551 (1390)

7 1 24

0.001 (<0.001) <0.001 (0.002) 0.006 (3)

<0.0001 <0.0001 <0.0001 (0.1)

0.007 (0.004) <0.001 (0.012) 0.005 (7)

<0.001 (0.003) <0.001 (0.003) 0.001 (2)

<0.001 (0.002) <0.001 (0.004) <0.001 (2)

<0.005 (0.008) 0.008 (0.005) 0.016 (7)

0.655 (0.51) 0.179 (0.14) 0.893 (1.1)

0.037 (0.04) 0.013 (0.01) 0.026 (0.02)

7.2 (5.9) 2.5 (2.1) 9.3 (6.4)

0.79 (<0.01) 0.32 (0.15) 1.12 (0.08)

189 (29) 56 94 (53)

<2 (6) 9 (<2) <2 (11)
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CERTIFICATE OF ANALYSIS
COFFEY GEOTECHNICS 1 of 7 Page :Laboratory :Client : Environmental Division Sydney
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COFFEY GEOTECHNICSClient :
ES0704246

2 of 7 Page Number :

:Work Order

Comments
This report for the ALSE reference ES0704246 supersedes any previous reports with this reference. Results apply to the samples as submitted. All pages of this report have been checked and 
approved for release.

This report contains the following information:

� Analytical Results for Samples Submitted
� Surrogate Recovery Data

The analytical procedures used by ALS Environmental 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 herein. Reference methods from which ALSE methods are based are provided in parenthesis.

When moisture determination has been performed, results are reported on a dry weight basis.  When a reported 'less than' result is higher than the LOR, this may be due to primary sample 
extracts/digestion dilution and/or insuffient sample amount for analysis. Surrogate Recovery Limits are static and based on USEPA SW846 or ALS-QWI/EN38 (in the absence of specified USEPA 
limits).  Where LOR of reported result differ from standard LOR, this may be due to high moisture, reduced sample amount or matrix interference. When date(s) and/or time(s) are shown bracketed, 
these have been assumed by the laboratory for process purposes. Abbreviations: CAS number = Chemical Abstract Services number, LOR = Limit of Reporting. * Indicates failed Surrogate 
Recoveries.

Specific comments for Work Order ES0704246

It has been noted that RP is greater than TP (sample ID D2), however this difference is within the limits of experimental variation.
TDS by method EA-015 may bias high  on various  sample  due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.
EK059G: It has been noted that Nitrite is greater than NOx on sample ID (22), however this difference is within the limits of experimental variation.



Client : COFFEY GEOTECHNICS
ES0704246

3 of 7 Page Number :

Work Order :

Analytical Results 4A23242122Client Sample ID :
Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER
29 Mar 2007

15:00

WATER
29 Mar 2007

15:00

WATER
29 Mar 2007

15:00

WATER
29 Mar 2007

15:00

WATER
29 Mar 2007

15:00

ES0704246-001 ES0704246-002 ES0704246-003 ES0704246-004 ES0704246-005Analyte CAS number LOR Units

  EA005: pH
6.05 5.62 5.46 5.60 5.32pH Unit0.01pH Value

  EA010P: Conductivity by PC Titrator
1610 15500 2730 234 202μS/cm1Electrical Conductivity @ 25°C

  EA015: Total Dissolved Solids
1350 11500 2250 212 155GIS-210-010 mg/L1Total Dissolved Solids @180°C

  EA065: Total Hardness as CaCO3
123 2040 300 39 23mg/L1Total Hardness as CaCO3

  ED037P: Alkalinity by PC Titrator
<1 <1 <1 <1 <1DMO-210-001 mg/L1Hydroxide Alkalinity as CaCO3
<1 <1 <1 <1 <13812-32-6 mg/L1Carbonate Alkalinity as CaCO3
102 92 26 28 1471-52-3 mg/L1Bicarbonate Alkalinity as CaCO3
102 92 26 28 14mg/L1Total Alkalinity as CaCO3

  ED040F: Dissolved Major Anions
39 702 344 6 1014808-79-8 mg/L1Sulphate as SO4 2-

  ED045G: Chloride Discrete analyser
430 5300 800 58.7 50.416887-00-6 mg/L1.0Chloride

  ED093F: Dissolved Major Cations
11 126 31 3 27440-70-2 mg/L1Calcium
23 420 54 7 47439-95-4 mg/L1Magnesium

283 2650 551 31 297440-23-5 mg/L1Sodium
7 65 24 1 <17440-09-7 mg/L1Potassium

  EG020F: Dissolved Metals by ICP-MS
0.001 0.002 0.006 <0.001 <0.0017440-38-2 mg/L0.001Arsenic

<0.0001 <0.0001 <0.0001 <0.0001 <0.00017440-43-9 mg/L0.0001Cadmium
0.007 0.002 0.005 <0.001 <0.0017440-47-3 mg/L0.001Chromium

<0.001 0.001 0.001 <0.001 <0.0017440-50-8 mg/L0.001Copper
<0.001 <0.001 <0.001 <0.001 <0.0017439-92-1 mg/L0.001Lead
<0.001 <0.001 0.003 <0.001 <0.0017440-02-0 mg/L0.001Nickel
<0.005 <0.005 0.016 0.008 0.0857440-66-6 mg/L0.005Zinc

  EG035F: Dissolved Mercury by FIMS
<0.0001 <0.0001 <0.0001 <0.0001 <0.00017439-97-6 mg/L0.0001Mercury

  EK055G: Ammonia as N by Discrete Analyser
0.655 0.934 0.893 0.179 0.2127664-41-7 mg/L0.010Ammonia as N

  EK057G:  Nitrite as N by Discrete Analyser
0.087 <0.010 0.013 <0.010 <0.010mg/L0.010Nitrite as N

A Campbell Brothers Limited Company



Client : COFFEY GEOTECHNICS
ES0704246

4 of 7 Page Number :

Work Order :

Analytical Results 4A23242122Client Sample ID :
Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER
29 Mar 2007

15:00

WATER
29 Mar 2007

15:00

WATER
29 Mar 2007

15:00

WATER
29 Mar 2007

15:00

WATER
29 Mar 2007

15:00

ES0704246-001 ES0704246-002 ES0704246-003 ES0704246-004 ES0704246-005Analyte CAS number LOR Units

  EK058G:  Nitrate as N by Discrete Analyser
<0.010 0.027 0.013 0.013 0.03414797-55-8 mg/L0.010Nitrate as N

  EK059G:  NOX as N by Discrete Analyser
0.037 0.027 0.026 0.013 0.034mg/L0.010Nitrite + Nitrate as N

  EK061: Total Kjeldahl Nitrogen (TKN)
7.2 12.1 9.3 2.5 0.9mg/L0.1Total Kjeldahl Nitrogen as N

  EK067G: Total Phosphorous-As P by Discrete Analyser
0.79 1.38 1.12 0.32 0.14mg/L0.01Total Phosphorus as P

  EK071G: Reactive Phosphorous as P by discrete analyser
0.095 0.035 0.062 ---- 0.017mg/L0.010Reactive Phosphorus as P

  EP005: Total Organic Carbon (TOC)
189 109 94 56 16mg/L1Total Organic Carbon

  EP030: Biochemical Oxygen Demand (BOD)
<2 <2 <2 9 9mg/L2Biochemical Oxygen Demand

A Campbell Brothers Limited Company



Client : COFFEY GEOTECHNICS
ES0704246

5 of 7 Page Number :

Work Order :

Analytical Results PONDD2?1DUP18Client Sample ID :
Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER
29 Mar 2007

15:00

WATER
29 Mar 2007

15:00

WATER
30 Mar 2007

15:00

WATER
30 Mar 2007

15:00

WATER
30 Mar 2007

15:00

ES0704246-006 ES0704246-007 ES0704246-008 ES0704246-009 ES0704246-010Analyte CAS number LOR Units

  EA005: pH
5.02 5.53 3.99 3.86 5.83pH Unit0.01pH Value

  EA010P: Conductivity by PC Titrator
268 15500 2730 169 182μS/cm1Electrical Conductivity @ 25°C

  EA015: Total Dissolved Solids
1210 9700 200 195 129GIS-210-010 mg/L1Total Dissolved Solids @180°C

  EA065: Total Hardness as CaCO3
29 2070 14 13 33mg/L1Total Hardness as CaCO3

  ED037P: Alkalinity by PC Titrator
<1 <1 <1 <1 <1DMO-210-001 mg/L1Hydroxide Alkalinity as CaCO3
<1 <1 <1 <1 <13812-32-6 mg/L1Carbonate Alkalinity as CaCO3
6 96 26 <1 2371-52-3 mg/L1Bicarbonate Alkalinity as CaCO3
6 96 26 <1 23mg/L1Total Alkalinity as CaCO3

  ED040F: Dissolved Major Anions
22 701 13 10 1214808-79-8 mg/L1Sulphate as SO4 2-

  ED045G: Chloride Discrete analyser
64.6 5180 34.4 33.7 37.416887-00-6 mg/L1.0Chloride

  ED093F: Dissolved Major Cations
2 127 <1 <1 87440-70-2 mg/L1Calcium
6 427 3 3 37439-95-4 mg/L1Magnesium
39 2670 15 14 227440-23-5 mg/L1Sodium
4 66 4 4 27440-09-7 mg/L1Potassium

  EG020F: Dissolved Metals by ICP-MS
<0.001 0.001 <0.001 <0.001 <0.0017440-38-2 mg/L0.001Arsenic

<0.0001 <0.0001 <0.0001 <0.0001 <0.00017440-43-9 mg/L0.0001Cadmium
<0.001 0.002 <0.001 <0.001 <0.0017440-47-3 mg/L0.001Chromium
<0.001 0.001 <0.001 0.001 0.0057440-50-8 mg/L0.001Copper
<0.001 <0.001 <0.001 <0.001 <0.0017439-92-1 mg/L0.001Lead
<0.001 <0.001 <0.001 <0.001 0.0017440-02-0 mg/L0.001Nickel
0.009 <0.005 0.017 0.032 0.0297440-66-6 mg/L0.005Zinc

  EG035F: Dissolved Mercury by FIMS
<0.0001 <0.0001 <0.0001 <0.0001 <0.00017439-97-6 mg/L0.0001Mercury

  EK055G: Ammonia as N by Discrete Analyser
0.303 1.14 0.545 0.541 <0.0107664-41-7 mg/L0.010Ammonia as N

  EK057G:  Nitrite as N by Discrete Analyser
0.027 <0.010 0.028 0.027 <0.010mg/L0.010Nitrite as N

A Campbell Brothers Limited Company
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Work Order :

Analytical Results PONDD2?1DUP18Client Sample ID :
Sample Matrix Type / Description :

Sample Date / Time :

Laboratory Sample ID :

WATER
29 Mar 2007

15:00

WATER
29 Mar 2007

15:00

WATER
30 Mar 2007

15:00

WATER
30 Mar 2007

15:00

WATER
30 Mar 2007

15:00

ES0704246-006 ES0704246-007 ES0704246-008 ES0704246-009 ES0704246-010Analyte CAS number LOR Units

  EK058G:  Nitrate as N by Discrete Analyser
0.039 0.011 <0.010 0.013 0.02014797-55-8 mg/L0.010Nitrate as N

  EK059G:  NOX as N by Discrete Analyser
0.066 0.011 0.034 0.040 0.020mg/L0.010Nitrite + Nitrate as N

  EK061: Total Kjeldahl Nitrogen (TKN)
3.0 11.2 2.5 3.8 0.7mg/L0.1Total Kjeldahl Nitrogen as N

  EK067G: Total Phosphorous-As P by Discrete Analyser
0.76 1.33 1.00 1.10 0.08mg/L0.01Total Phosphorus as P

  EK071G: Reactive Phosphorous as P by discrete analyser
0.036 0.016 0.799 1.12 <0.010mg/L0.010Reactive Phosphorus as P

  EP005: Total Organic Carbon (TOC)
22 110 ---- ---- ----mg/L1Total Organic Carbon

  EP030: Biochemical Oxygen Demand (BOD)
<2 <2 ---- 6 5mg/L2Biochemical Oxygen Demand

A Campbell Brothers Limited Company
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Surrogate Control Limits
� No surrogates present on this report.

A Campbell Brothers Limited CompanyReport version : COANA 3.02



QUALITY CONTROL REPORT
1 of 11 Page :Laboratory :Client : Environmental Division SydneyCOFFEY GEOTECHNICS

Contact :
Address :

Contact :
Address : Work order :

Amendment No. :

MR ANDREW FULTON
277-289 Woodpark Road Smithfield 
NSW  Australia  2164

ES0704246
Victor Kedicioglu

13 MANGROVE ROAD SANDGATE
NSW AUSTRALIA 2304

2 Apr 2007EN/007/07Quote number :MYALL QUAYS Date received :Project :
Date issued :- Not provided -Order number :

C-O-C number : - Not provided -
- Not provided -Site :

andrew_fulton@coffey.com.au E-mail :E-mail :
49676377 Telephone :Telephone :
49675402 Facsimile :Facsimile : Analysed :

Received :
No. of samples

12 Apr 2007

Victor.Kedicioglu@alsenviro.com
61-2-8784 8555
61-2-8784 8500

 10
 10

Results apply to the samples as submitted. All pages of this report have been checked and approved for release.
This report contains the following information:

� Laboratory Duplicates (DUP); Relative Percentage Difference (RPD) and Acceptance Limits
� Method Blank (MB) and Laboratory Control Samples (LCS); Recovery and Acceptance Limits
� Matrix Spikes (MS); Recovery and Acceptance Limits

This final report for the ALSE work order reference ES0704246  supersedes any previous reports with this reference.

Work order specific comments
TDS by method EA-015 may bias high  on various  sample  due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.
EK059G: It has been noted that Nitrite is greater than NOx on sample ID (22), however this difference is within the limits of experimental variation.
It has been noted that RP is greater than TP (sample ID D2), however this difference is within the limits of experimental variation.
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Project :

Client : Work Order :

ALS Quote Reference :

Page Number :

Issue Date :

2 of 11 
MYALL QUAYS EN/007/07 12 Apr 2007
COFFEY GEOTECHNICS ES0704246

Quality Control Report  - Laboratory Duplicates (DUP)
The quality control term Laboratory Duplicate refers to an intralaboratory split sample randomly selected from the sample batch. Laboratory duplicates provide information on method precision and sample heterogeneity. 
- Anonymous - Client Sample IDs refer to samples which are not specifically part of this work order but formed part of the QC process lot. Abbreviations: LOR =  Limit of Reporting, RPD = Relative Percent Difference. 
* Indicates failed QC. The permitted ranges for the RPD of Laboratory Duplicates (relative percent deviation) 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%

Matrix Type: WATER Laboratory Duplicates (DUP) Report

LOR RPDDuplicate ResultOriginal ResultAnalyte nameClient Sample IDLaboratory Sample ID

EA005: pH

%EA005: pH - ( QC Lot: 385626 ) pH Unit pH Unit

0.01 pH Unit 0.06.05pH ValueES0704246-001 22 6.05

0.01 pH Unit 0.55.83pH ValueES0704246-010 POND 5.86

EA010P: Conductivity by PC Titrator

%EA010P: Conductivity by PC Titrator - ( QC Lot: 385345 ) μS/cm μS/cm

1 μS/cm 2.01610Electrical Conductivity @ 25°CES0704246-001 22 1580

1 μS/cm 0.422400Electrical Conductivity @ 25°CES0704252-001 Anonymous 22300

EA015: Total Dissolved Solids

%EA015: Total Dissolved Solids - ( QC Lot: 385565 ) mg/L mg/L

1 mg/L 2.27890Total Dissolved Solids @180°CES0704217-001 Anonymous 7720

1 mg/L 1.6500Total Dissolved Solids @180°CES0704229-006 Anonymous 508

ED037P: Alkalinity by PC Titrator

%ED037P: Alkalinity by PC Titrator - ( QC Lot: 385344 ) mg/L mg/L

1 mg/L 0.0<1Hydroxide Alkalinity as CaCO3ES0704246-001 22 <1

1 mg/L 0.0<1Carbonate Alkalinity as CaCO3 <1

1 mg/L 0.0102Bicarbonate Alkalinity as CaCO3 102

1 mg/L 0.0102Total Alkalinity as CaCO3 102

1 mg/L 0.0<1Hydroxide Alkalinity as CaCO3ES0704252-001 Anonymous <1

1 mg/L 0.0<1Carbonate Alkalinity as CaCO3 <1

1 mg/L 0.0<1Bicarbonate Alkalinity as CaCO3 <1

1 mg/L 0.0<1Total Alkalinity as CaCO3 <1

ED040F: Dissolved Major Anions

%ED040F: Dissolved Major Anions - ( QC Lot: 386020 ) mg/L mg/L

1 mg/L 0.039Sulphate as SO4 2-ES0704246-001 22 40

ED045G: Chloride Discrete analyser

%ED045G: Chloride Discrete analyser - ( QC Lot: 386094 ) mg/L mg/L

A Campbell Brothers Limited Company
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COFFEY GEOTECHNICS ES0704246

Matrix Type: WATER Laboratory Duplicates (DUP) Report

LOR RPDDuplicate ResultOriginal ResultAnalyte nameClient Sample IDLaboratory Sample ID

ED045G: Chloride Discrete analyser  - continued

%mg/L mg/LED045G: Chloride Discrete analyser - ( QC Lot: 386094 )  - continued
1.0 mg/L 1.4430ChlorideES0704246-001 22 436

1.0 mg/L 1.534.4ChlorideES0704246-008 ?1 33.9

ED093F: Dissolved Major Cations

%ED093F: Dissolved Major Cations - ( QC Lot: 386021 ) mg/L mg/L

1 mg/L 0.011CalciumES0704246-001 22 11

1 mg/L 0.023Magnesium 24

1 mg/L 0.6283Sodium 285

1 mg/L 0.07Potassium 7

1 mg/L 0.03CalciumES0704314-001 Anonymous 3

1 mg/L 2.362Magnesium 63

1 mg/L 4.3779Sodium 746

1 mg/L 0.0<1Potassium <1

EG020F: Dissolved Metals by ICP-MS

%EG020F: Dissolved Metals by ICP-MS - ( QC Lot: 385229 ) mg/L mg/L

0.001 mg/L 0.0<0.001ArsenicES0704242-001 Anonymous <0.001

0.0001 mg/L 0.0<0.0001Cadmium <0.0001

0.001 mg/L 0.0<0.001Chromium <0.001

0.001 mg/L 0.00.001Copper <0.001

0.001 mg/L 0.0<0.001Lead <0.001

0.001 mg/L 0.0<0.001Nickel <0.001

0.005 mg/L 0.00.014Zinc 0.014

0.001 mg/L 0.00.002ArsenicES0704246-002 21 <0.001

0.0001 mg/L 0.0<0.0001Cadmium <0.0001

0.001 mg/L 0.00.002Chromium 0.002

0.001 mg/L 0.00.001Copper 0.001

0.001 mg/L 0.0<0.001Lead <0.001

0.001 mg/L 0.0<0.001Nickel <0.001

0.005 mg/L 0.0<0.005Zinc <0.005

EG035F: Dissolved Mercury by FIMS

A Campbell Brothers Limited Company
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Matrix Type: WATER Laboratory Duplicates (DUP) Report

LOR RPDDuplicate ResultOriginal ResultAnalyte nameClient Sample IDLaboratory Sample ID

EG035F: Dissolved Mercury by FIMS  - continued

%EG035F: Dissolved Mercury by FIMS - ( QC Lot: 385598 ) mg/L mg/L

0.0001 mg/L 0.0<0.0001MercuryES0704246-001 22 <0.0001

0.0001 mg/L 0.0<0.0001MercuryES0704289-004 Anonymous <0.0001

EK055G: Ammonia as N by Discrete Analyser

%EK055G: Ammonia as N by Discrete Analyser - ( QC Lot: 386879 ) mg/L mg/L

0.010 mg/L 2.30.655Ammonia as NES0704246-001 22 0.670

0.010 mg/L 0.0<0.010Ammonia as NES0704246-010 POND <0.010

EK057G:  Nitrite as N by Discrete Analyser

%EK057G:  Nitrite as N by Discrete Analyser - ( QC Lot: 385367 ) mg/L mg/L

0.010 mg/L 0.0<0.010Nitrite as NES0704246-002 21 <0.010

0.010 mg/L 0.0<0.010Nitrite as NES0704246-010 POND <0.010

EK059G:  NOX as N by Discrete Analyser

%EK059G:  NOX as N by Discrete Analyser - ( QC Lot: 386091 ) mg/L mg/L

0.010 mg/L 2.70.037Nitrite + Nitrate as NES0704246-001 22 0.036

0.010 mg/L 5.10.020Nitrite + Nitrate as NES0704246-010 POND 0.019

EK061: Total Kjeldahl Nitrogen (TKN)

%EK061: Total Kjeldahl Nitrogen (TKN) - ( QC Lot: 387458 ) mg/L mg/L

0.1 mg/L 11.77.2Total Kjeldahl Nitrogen as NES0704246-001 22 6.4

0.1 mg/L 0.00.7Total Kjeldahl Nitrogen as NES0704246-010 POND 0.7

EK067G: Total Phosphorous-As P by Discrete Analyser

%EK067G: Total Phosphorous-As P by Discrete Analyser - ( QC Lot: 387459 ) mg/L mg/L

0.01 mg/L 3.90.79Total Phosphorus as PES0704246-001 22 0.76

0.01 mg/L 85.70.08Total Phosphorus as PES0704246-010 POND 0.03

EK071G: Reactive Phosphorous as P by discrete analyser

%EK071G: Reactive Phosphorous as P by discrete analyser - ( QC Lot: 385204 ) mg/L mg/L

0.010 mg/L 15.50.095Reactive Phosphorus as PES0704246-001 22 0.111

EP005: Total Organic Carbon (TOC)

%EP005: Total Organic Carbon (TOC) - ( QC Lot: 385545 ) mg/L mg/L

1 mg/L 0.020Total Organic CarbonES0704203-004 Anonymous 20

1 mg/L 0.04Total Organic CarbonES0704252-001 Anonymous 3

A Campbell Brothers Limited Company
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Matrix Type: WATER Laboratory Duplicates (DUP) Report

LOR RPDDuplicate ResultOriginal ResultAnalyte nameClient Sample IDLaboratory Sample ID

EP030: Biochemical Oxygen Demand (BOD)

%EP030: Biochemical Oxygen Demand (BOD) - ( QC Lot: 385733 ) mg/L mg/L

2 mg/L 0.06Biochemical Oxygen DemandEB0703652-001 Anonymous 6

2 mg/L 19.023Biochemical Oxygen DemandEB0703660-015 Anonymous 19

%EP030: Biochemical Oxygen Demand (BOD) - ( QC Lot: 385734 ) mg/L mg/L

2 mg/L 5.53850Biochemical Oxygen DemandEB0703640-001 Anonymous 3640

2 mg/L 5.81740Biochemical Oxygen DemandES0704278-001 Anonymous 1840

A Campbell Brothers Limited Company
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Quality Control Report  - Method Blank (MB) and Laboratory Control Samples (LCS)
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 type is 
to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a known, interference free matrix spiked with target analytes or certified reference material. The purpose of this 
QC type is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of actual laboratory data. Flagged outliers on control limits for inorganics tests 
may be within the NEPM specified data quality objective of recoveries in the range of 70 to 130%. Where this occurs, no corrective action is taken. Abbreviations: LOR = Limit of reporting.

Matrix Type: WATER Method Blank (MB) and Laboratory Control Samples (LCS) Report

Analyte name Low

Recovery Limits

Dynamic Recovery Limits
HighLCS

Spike Recovery

Actual Results

Spike concentration

Method
blank
result

LOR

EA010P: Conductivity by PC Titrator

EA010P: Conductivity by PC Titrator - ( QC Lot: 385345 ) μS/cm μS/cm %%%

1 μS/cm ---- 86.3 112101Electrical Conductivity @ 25°C 2000
1 μS/cm <1 ---- ------------

EA015: Total Dissolved Solids

EA015: Total Dissolved Solids - ( QC Lot: 385565 ) mg/L mg/L %%%

1 mg/L ---- 77.9 122107Total Dissolved Solids @180°C 293
1 mg/L <1 ---- ------------

ED037P: Alkalinity by PC Titrator

ED037P: Alkalinity by PC Titrator - ( QC Lot: 385344 ) mg/L mg/L %%%

1 mg/L ---- 80.2 10891.6Total Alkalinity as CaCO3 200

ED040F: Dissolved Major Anions

ED040F: Dissolved Major Anions - ( QC Lot: 386020 ) mg/L mg/L %%%

1 mg/L <1 ---- --------Sulphate as SO4 2- 1
1 mg/L ---- 82.9 11493.4150

ED045G: Chloride Discrete analyser

ED045G: Chloride Discrete analyser - ( QC Lot: 386094 ) mg/L mg/L %%%

1 mg/L ---- 83.7 124104Chloride 50
1 mg/L ---- 83.7 12496.0250

1.0 mg/L <1.0 ---- ------------

ED093F: Dissolved Major Cations

ED093F: Dissolved Major Cations - ( QC Lot: 386021 ) mg/L mg/L %%%

1 mg/L <1 ---- --------Calcium ----
1 mg/L ---- 82.9 12192.950
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Matrix Type: WATER Method Blank (MB) and Laboratory Control Samples (LCS) Report

Analyte name Low

Recovery Limits

Dynamic Recovery Limits
HighLCS

Spike Recovery

Actual Results

Spike concentration

Method
blank
result

LOR

ED093F: Dissolved Major Cations  - continued

mg/L mg/L %%%ED093F: Dissolved Major Cations - ( QC Lot: 386021 )  - continued

1 mg/L ---- 82.7 11496.1Magnesium 50
1 mg/L <1 ---- ------------
1 mg/L ---- 84.3 11894.5Potassium 50
1 mg/L <1 ---- ------------
1 mg/L <1 ---- --------Sodium ----
1 mg/L ---- 77.4 11392.150

EG020F: Dissolved Metals by ICP-MS

EG020F: Dissolved Metals by ICP-MS - ( QC Lot: 385229 ) mg/L mg/L %%%

0.001 mg/L <0.001 ---- --------Arsenic ----
0.001 mg/L ---- 70 13094.60.1
0.0001 mg/L ---- 70 13092.3Cadmium 0.1
0.0001 mg/L <0.0001 ---- ------------
0.001 mg/L ---- 70 13096.4Chromium 0.1
0.001 mg/L <0.001 ---- ------------
0.001 mg/L ---- 70 13091.7Copper 0.1
0.001 mg/L <0.001 ---- ------------
0.001 mg/L <0.001 ---- --------Lead ----
0.001 mg/L ---- 70 13094.30.1
0.001 mg/L ---- 70 13091.9Nickel 0.1
0.001 mg/L <0.001 ---- ------------
0.005 mg/L ---- 70 130101Zinc 0.1
0.005 mg/L <0.005 ---- ------------

EG035F: Dissolved Mercury by FIMS

EG035F: Dissolved Mercury by FIMS - ( QC Lot: 385598 ) mg/L mg/L %%%

0.0001 mg/L <0.0001 ---- --------Mercury ----
0.0001 mg/L ---- 80.5 1171150.010

EK055G: Ammonia as N by Discrete Analyser

EK055G: Ammonia as N by Discrete Analyser - ( QC Lot: 386879 ) mg/L mg/L %%%
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Matrix Type: WATER Method Blank (MB) and Laboratory Control Samples (LCS) Report

Analyte name Low

Recovery Limits

Dynamic Recovery Limits
HighLCS

Spike Recovery

Actual Results

Spike concentration

Method
blank
result

LOR

EK055G: Ammonia as N by Discrete Analyser  - continued

mg/L mg/L %%%EK055G: Ammonia as N by Discrete Analyser - ( QC Lot: 386879 )  - continued

0.01 mg/L ---- 75.6 128105Ammonia as N 1.00
0.010 mg/L <0.010 ---- ------------

EK057G:  Nitrite as N by Discrete Analyser

EK057G:  Nitrite as N by Discrete Analyser - ( QC Lot: 385367 ) mg/L mg/L %%%

0.010 mg/L <0.010 ---- --------Nitrite as N ----
0.01 mg/L ---- 66.6 1311020.96

EK059G:  NOX as N by Discrete Analyser

EK059G:  NOX as N by Discrete Analyser - ( QC Lot: 386091 ) mg/L mg/L %%%

0.010 mg/L <0.010 ---- --------Nitrite + Nitrate as N ----
0.01 mg/L ---- 76.9 12294.30.96

EK061: Total Kjeldahl Nitrogen (TKN)

EK061: Total Kjeldahl Nitrogen (TKN) - ( QC Lot: 387458 ) mg/L mg/L %%%

0.1 mg/L ---- 62.4 14098.2Total Kjeldahl Nitrogen as N 10
0.1 mg/L <0.1 ---- ------------

EK067G: Total Phosphorous-As P by Discrete Analyser

EK067G: Total Phosphorous-As P by Discrete Analyser - ( QC Lot: 387459 ) mg/L mg/L %%%

0.01 mg/L <0.01 ---- --------Total Phosphorus as P ----
0.01 mg/L ---- 64.3 12090.34.42

EK071G: Reactive Phosphorous as P by discrete analyser

EK071G: Reactive Phosphorous as P by discrete analyser - ( QC Lot: 385204 ) mg/L mg/L %%%

0.010 mg/L <0.010 ---- --------Reactive Phosphorus as P ----
0.01 mg/L ---- 83.8 1221020.50

EP005: Total Organic Carbon (TOC)

EP005: Total Organic Carbon (TOC) - ( QC Lot: 385545 ) mg/L mg/L %%%

1 mg/L ---- 86.9 12592.2Total Organic Carbon 10
1 mg/L <1 ---- ------------

EP030: Biochemical Oxygen Demand (BOD)
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Matrix Type: WATER Method Blank (MB) and Laboratory Control Samples (LCS) Report

Analyte name Low

Recovery Limits

Dynamic Recovery Limits
HighLCS

Spike Recovery

Actual Results

Spike concentration

Method
blank
result

LOR

EP030: Biochemical Oxygen Demand (BOD)  - continued

EP030: Biochemical Oxygen Demand (BOD) - ( QC Lot: 385733 ) mg/L mg/L %%%

2 mg/L <2 ---- --------Biochemical Oxygen Demand ----
2 mg/L ---- 66.8 11299.5200

EP030: Biochemical Oxygen Demand (BOD) - ( QC Lot: 385734 ) mg/L mg/L %%%

2 mg/L <2 ---- --------Biochemical Oxygen Demand ----
2 mg/L ---- 66.8 11296.0200
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Quality Control Report  - Matrix Spikes (MS)
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 type is to monitor potential matrix effects on analyte recoveries. 
Static Recovery Limits as per laboratory Data Quality Objectives (DQO's). 'Ideal' recovery ranges stated may be waived in the event of sample matrix interferences. - Anonymous - Client Sample IDs refer to samples which 
are not specifically part of this work order but formed part of the QC process lot. Abbreviations: LOR = Limit of Reporting, RPD = Relative Percent Difference.
*  Indicates failed QC

Matrix Type: WATER Matrix Spike (MS) Report

Analyte name  Client Sample ID

Actual Results Recovery Limits

Static LimitsSpike Recovery
Spike ConcentrationLaboratory Sample ID HighLowMSLOR

Sample Result

ED045G: Chloride Discrete analyser

ED045G: Chloride Discrete analyser - ( QC Lot: 386094 ) %%%mg/Lmg/L

4301 mg/LChloride 70 13025022ES0704246-001 125

EG020F: Dissolved Metals by ICP-MS

EG020F: Dissolved Metals by ICP-MS - ( QC Lot: 385229 ) %%%mg/Lmg/L

<0.0010.001 mg/LArsenic 70 1300.2AnonymousES0704242-001 98.1

<0.00010.0001 mg/LCadmium 70 1300.05 98.4

<0.0010.001 mg/LChromium 70 1300.2 94.9

0.0010.001 mg/LCopper 70 1300.2 95.4

<0.0010.001 mg/LLead 70 1300.2 100

<0.0010.001 mg/LNickel 70 1300.2 96.8

0.0140.005 mg/LZinc 70 1300.2 104

EG035F: Dissolved Mercury by FIMS

EG035F: Dissolved Mercury by FIMS - ( QC Lot: 385598 ) %%%mg/Lmg/L

<0.00010.0001 mg/LMercury 70 1300.010022ES0704246-001 116

EK055G: Ammonia as N by Discrete Analyser

EK055G: Ammonia as N by Discrete Analyser - ( QC Lot: 386879 ) %%%mg/Lmg/L

0.6550.01 mg/LAmmonia as N 70 1301.0022ES0704246-001 93.3

EK057G:  Nitrite as N by Discrete Analyser

EK057G:  Nitrite as N by Discrete Analyser - ( QC Lot: 385367 ) %%%mg/Lmg/L

<0.0100.01 mg/LNitrite as N 70 1300.6021ES0704246-002 102

EK059G:  NOX as N by Discrete Analyser

EK059G:  NOX as N by Discrete Analyser - ( QC Lot: 386091 ) %%%mg/Lmg/L

0.0370.01 mg/LNitrite + Nitrate as N 70 1300.6022ES0704246-001 92.3

EK061: Total Kjeldahl Nitrogen (TKN)
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Matrix Type: WATER Matrix Spike (MS) Report

Analyte name  Client Sample ID

Actual Results Recovery Limits

Static LimitsSpike Recovery
Spike ConcentrationLaboratory Sample ID HighLowMSLOR

Sample Result

EK061: Total Kjeldahl Nitrogen (TKN)  - continued

EK061: Total Kjeldahl Nitrogen (TKN) - ( QC Lot: 387458 ) %%%mg/Lmg/L

7.20.1 mg/LTotal Kjeldahl Nitrogen as N 70 1302522ES0704246-001 100

EK067G: Total Phosphorous-As P by Discrete Analyser

EK067G: Total Phosphorous-As P by Discrete Analyser - ( QC Lot: 387459 ) %%%mg/Lmg/L

0.790.01 mg/LTotal Phosphorus as P 70 130522ES0704246-001 75.3

EK071G: Reactive Phosphorous as P by discrete analyser

EK071G: Reactive Phosphorous as P by discrete analyser - ( QC Lot: 385204 ) %%%mg/Lmg/L

0.0950.01 mg/LReactive Phosphorus as P 70 1300.5022ES0704246-001 101

EP005: Total Organic Carbon (TOC)

EP005: Total Organic Carbon (TOC) - ( QC Lot: 385545 ) %%%mg/Lmg/L

201 mg/LTotal Organic Carbon 70 130100AnonymousES0704203-004 94.9

A Campbell Brothers Limited CompanyReport version :  QC_NA 3.03



17 May 200717 May 2007 TEST REPORTTEST REPORT

Coffey Environments Pty LtdCoffey Environments Pty Ltd
8/12 Mars Road8/12 Mars Road
LANE COVE WESTLANE COVE WEST
NSWNSW 20662066

GEOTLCOV23225AAGEOTLCOV23225AAYour Reference:Your Reference:
Report Number:Report Number: 5243052430

Attention:Attention: Jessica NortheyJessica Northey

DearDear JessicaJessica
The following samples were received from you on the date indicated.The following samples were received from you on the date indicated.

Samples:Samples: Qty.Qty. 6 Soils, 1 Water6 Soils, 1 Water
Date of Receipt of Samples:Date of Receipt of Samples: 08/05/0708/05/07
Date of Receipt of Instructions:Date of Receipt of Instructions: 08/05/0708/05/07
Date Preliminary Report Emailed:Date Preliminary Report Emailed: Not IssuedNot Issued

These samples were analysed in accordance with your written instructions.These samples were analysed in accordance with your written instructions.
A copy of the instructions is attached with the analytical report.A copy of the instructions is attached with the analytical report.

The results and associated quality control are contained in the following pages of this report.The results and associated quality control are contained in the following pages of this report.
Unless otherwise stated, solid samples are expressed on a dry weight basis (moisture hasUnless otherwise stated, solid samples are expressed on a dry weight basis (moisture has
been supplied for your information only), air and liquid samples as received.been supplied for your information only), air and liquid samples as received.

Should you have any queries regarding this report please contact the undersigned.Should you have any queries regarding this report please contact the undersigned.

Yours faithfullyYours faithfully
SGS ENVIRONMENTAL SERVICESSGS ENVIRONMENTAL SERVICES

Page 1 of  6Page 1 of  6



PROJECT:PROJECT: GEOTLCOV23225AAGEOTLCOV23225AA REPORT NO:REPORT NO: 5243052430

Inorganics
Our Reference: UNITS 52430-7
Your Reference ------------- NUTRIENT

WATER
Sample Type ------------ Water

Depth
Date Sampled

-

pH pH Units 6.6

Nitrate as N mg/L 4.7

Total  Phosphorus as P mg/L 2.5

Page 2 of  6Page 2 of  6



PROJECT:PROJECT: GEOTLCOV23225AAGEOTLCOV23225AA REPORT NO:REPORT NO: 5243052430

ASLP by client requested water 
Our Reference: UNITS 52430-1 52430-2 52430-3 52430-4 52430-5
Your Reference ------------- HA1 HA1 HA2 HA2 HA3

Sample Type ------------ Soil Soil Soil Soil Soil
Depth

Date Sampled
0.0-0.1

30/03/2007
0.4-0.5

30/03/2007
0.0-0.1

30/03/2007
0.4-0.5

30/03/2007
0.0-0.1

30/03/2007

pH of final Leachate pH units 5.40 5.30 4.90 5.60 5.30

Nitrate as N (in leachate) mg/L 5.0 4.8 5.3 5.0 4.6

Total Phosphorus as P (in leachate) mg/L <0.10 0.80 <0.10 0.50 <0.10

ASLP by client requested water 
Our Reference: UNITS 52430-6
Your Reference ------------- HA3

Sample Type ------------ Soil
Depth

Date Sampled
0.4-0.5

30/03/2007

pH of final Leachate pH units 5.00

Nitrate as N (in leachate) mg/L 4.6

Total Phosphorus as P (in leachate) mg/L <0.10
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PROJECT:PROJECT: GEOTLCOV23225AAGEOTLCOV23225AA REPORT NO:REPORT NO: 5243052430

Method ID Methodology Summary

  AN101 pH - Measured using  pH meter and electrode in accordance with APHA 20th ED, 4500-H+. 

  SEI-038 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA 20th ED, 
4110-B.

  SEI-067 Total Phosphorus - Jirka modification, followed by colorimetric determination using an Ascorbic Acid method, 
in accordance with APHA 20th ED, 4500-P-F. Analysis is carried out by SGS Environmental Services 
Welshpool.

  SEP-003 Toxicity Characteristic Leaching Procedure (TCLP) and  AS Bottle leach procedure.
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PROJECT:PROJECT: GEOTLCOV23225AAGEOTLCOV23225AA REPORT NO:REPORT NO: 5243052430

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate Spike Sm# Matrix Spike % 
Recovery

Inorganics Base + Duplicate + 
%RPD

Duplicate + %RPD

pH pH Units AN101 [NT] [NT] [NT] [NR] [NR]

Nitrate as N mg/L 0.05 SEI-038 <0.05 [NT] [NT] LCS 101 || [N/T]

Total  Phosphorus as P mg/L 0.1 SEI-067 <0.10 [NT] [NT] LCS 94 || [N/T]

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate Spike Sm# Matrix Spike % 
Recovery

ASLP by client 
requested water 

Base + Duplicate + 
%RPD

Duplicate + %RPD

pH of final Leachate pH units SEP-003 [NT] 52430-1 5.40 || 5.30 || RPD: 2 [NR] [NR]

Nitrate as N (in leachate) mg/L 0.05 SEI-038 <0.05 52430-1 5.0 || 5.0 || RPD: 0 LCS 101 || [N/T]

Total Phosphorus as P 
(in leachate)

mg/L 0.1 SEI-067 <0.10 52430-1 <0.10 ||  [N/T] LCS 94 || [N/T]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Matrix Spike % 
Recovery

ASLP by client requested 
water

Base + Duplicate + 
%RPD

Duplicate + %RPD

pH of final Leachate pH units [NT] [NT] [NR] [NR]

Nitrate as N (in leachate) mg/L [NT] [NT] 52430-2 99 || [N/T]

Total Phosphorus as P (in 
leachate)

mg/L [NT] [NT] [NR] [NR]
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PROJECT:PROJECT: GEOTLCOV23225AAGEOTLCOV23225AA REPORT NO:REPORT NO: 5243052430

Result CodesResult Codes
[INS][INS] :: Insufficient Sample for this testInsufficient Sample for this test [HBG]   :   Results not Reported due to High Background Interference[HBG]   :   Results not Reported due to High Background Interference
[NR][NR] :: Not RequestedNot Requested *           :*           : Not part of NATA AccreditationNot part of NATA Accreditation
[NT][NT] :: Not testedNot tested [N/A]    :   Not Applicable[N/A]    :   Not Applicable

Result CommentsResult Comments

Date Organics extraction commenced:Date Organics extraction commenced: N/AN/A
NATA Corporate Accreditation No. 2562, Site No 4354NATA Corporate Accreditation No. 2562, Site No 4354
Note: Test results are not corrected for recovery (excluding Dioxins/Furans* and PAH in XAD and PUF).Note: Test results are not corrected for recovery (excluding Dioxins/Furans* and PAH in XAD and PUF).
This document is issued, on the Client’s behalf, by the Company under its General Conditions of Service available on request and accessible This document is issued, on the Client’s behalf, by the Company under its General Conditions of Service available on request and accessible 
at http://www.sgs.com/terms_and_conditions.htm.  The Client’s attention is drawn to the limitation of liability, indemnification and jurisdiction at http://www.sgs.com/terms_and_conditions.htm.  The Client’s attention is drawn to the limitation of liability, indemnification and jurisdiction 
issues defined therein.issues defined therein.

Any other holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its Any other holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its 
intervention only and within the limits of Client’s instructions, if any.  The Company’s sole responsibility is to its Client and this intervention only and within the limits of Client’s instructions, if any.  The Company’s sole responsibility is to its Client and this 
document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.

Quality Control ProtocolQuality Control Protocol
Reagent Blank: Sample free reagents carried through the preparation/extraction/digestion procedure and analysed at the
beginning of every sample batch analysis.  For larger projects, a reagent blank is prepared and analysed with every 20beginning of every sample batch analysis.  For larger projects, a reagent blank is prepared and analysed with every 20
samples.samples.
Duplicate: A separate portion of a sample being analysed which is treated the same as the other samples in the batch.
A duplicate is prepared at least every 10 samples.A duplicate is prepared at least every 10 samples.
Matrix Spike Duplicates: Sample replicates spiked with identical concentrations of target analyte(s).  The spiking occurs
during the sample preparation and prior to the extraction/digestion procedure.  They are used to document the precision andduring the sample preparation and prior to the extraction/digestion procedure.  They are used to document the precision and
bias of a method in a given sample matrix.  Where there is not enough sample available to prepare a spiked sample, anotherbias of a method in a given sample matrix.  Where there is not enough sample available to prepare a spiked sample, another
known soil/sand or water (or Milli-Q water) may be used.  A duplicate spiked sample is prepared at least every 20 samples.known soil/sand or water (or Milli-Q water) may be used.  A duplicate spiked sample is prepared at least every 20 samples.
Surrogate Spike: Added to all samples requiring analysis for organics (where relevant) prior to extraction.  Used to
determine the extraction efficiency.  They are organic compounds which are similar to the target analyte(s) in chemicaldetermine the extraction efficiency.  They are organic compounds which are similar to the target analyte(s) in chemical
composition and behaviour in the analytical process, but which are not normally found in environmental samples.composition and behaviour in the analytical process, but which are not normally found in environmental samples.
Internal Standard: Added to all samples requiring analysis for organics (where relevant) after the extraction process; the
compounds serve to give a standard of retention time and response, which is invariant from run-to-run with the instruments.compounds serve to give a standard of retention time and response, which is invariant from run-to-run with the instruments.
Control Standards: Prepared from a source independent of the calibration standards.  At least one control standard is
included in each run to confirm calibration validity.included in each run to confirm calibration validity.
Additional QC Samples: A calibration standard and blank are run after every 20 samples of an instrumental analysis run to assess analytical drift.
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Fish Community Survey of the ‘Riverside’ Lake, April 2007 

Summary Report & Overview for Crighton Properties Pty Ltd 

Executive Summary 
The fish community of the Riverside lake (previously Myall Quays) was surveyed in 
April 2007 as part of a series of biological studies to record the aquatic ecological 
development of the lake.  Seine netting and gill netting captured numbers of both 
individual fish and fish species that were well in excess of previous surveys.  
Substantially larger-bodied fish and some fisheries species were caught including 
yellow-fin bream, striped mullet, sand mullet and silver biddies. The distribution 
patterns and occurrence of aquatic plants in the lake were similar to those recorded in 
2002. 

Increased biological diversity and abundance of the fish community show that the 
Riverside lake is continuing its development towards the ecological condition of the 
surrounding Myall River estuary and supports casual observations of recreational 
fishing in the lake.  Habitat conditions, water quality and the food web are continuing 
to develop, supporting fish recruitment and productivity.  Fish recruitment and growth 
in the lake are contributing to biological values in the estuary as a whole and this 
should increase as ecological processes mature further. 

It is recommended that previous recommendations for enhancing the amount and 
quality of aquatic habitats remain relevant and should be pursued in the design of any 
extension of the existing lake system, particularly with respect to increasing the 
extent, complexity and quality of near-shore habitats for fish, invertebrates and birds.   
It is also important to continue development and maintenance of runoff management 
systems to sustain high and stable water-quality values.  Completion of the planned 
circular enlargement of the lake would increase tidal ventilation and reduce water-
quality variability as well as improving the availability of habitats and food for 
aquatic and water-associated plants and animals.  Additionally, some consideration 
could be given to augmenting the existing lake (where possible) with additional 
submerged structure such as sunken logs, rock mounds and artificial reefs to enhance 
the amount and quality of aquatic habitat. 

These development initiatives will ensure the Riverside lake system continues to 
contribute increasingly to environmental assets of the Tea Gardens area. 

Telephone 02 6553 
1806 
Mobile 0409 952 528 
Facsimile 02 6553 
1836 
Email 
john.h.harris@bigpond
.com 
ABN 36 091 610 490

Dr John H 
Harris 
‘Rifflerun’ 
568 Bootawa 
Road  
Tinonee NSW 
2430 
Australia

Harris Research 
Pty Ltd
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Introduction 
The third survey in an ongoing series of biological studies in the Riverside lake was 
completed by The Ecology Lab in April 2007.  Previous surveys by the Australian 
Museum, including water quality, plants, macroinvertebrates and fish, were completed 
in 1998 (Appendix 1) and 2002 (Appendix 2) (Australian Museum 2002).  The broad 
objective of these surveys is to monitor aquatic ecological and fisheries conditions in 
the lake and to record its ecological development from a constructed drainage basin to 
a functional component of the Myall River ecosystem.  The general conclusion from 
the earlier surveys was that ecological conditions in the lake were still maturing, with 
an aquatic diversity of plants and animals that had not yet approached that of the 
surrounding waters of the Myall River estuary and with a salinity regime that varied 
substantially following rainfall runoff.   

Ecological principles and options for the Riverside development were considered in a 
background paper (Harris 2002) (Appendix 3), which noted that the lake’s dynamic 
ecology is driven by tidal and saline regimes together with rainfall runoff events.  The 
paper listed options for ecological management and described ways in which aquatic 
habitat values could be enhanced, as well as reviewing fish population-dynamics 
processes that control the fish community. 

Fish community analysis was chosen to represent the ecological condition of the lake 
for the current study because of the role of fish as indicators of the condition of the 
food web, water quality and other habitat conditions in aquatic systems (MDBC 2004; 
Harris 1995). 

Methods
Fish were surveyed by a fieldwork team from The Ecology Lab on 26 and 27 April 
2007 (Appendix 4).  Aquatic plant distribution at sampling sites was also noted.  
Sampling sites in the lake are shown in a map (Appendix 5). 

Seine netting 
Seine netting was conducted along the shoreline at 8 locations (Appendix 1).  GPS 
coordinates for sampling locations at given in Table 1.  The seine used measured 25 m 
long x 2 m deep, with a mesh size of 5mm.  The net was run out from the shore in a 
U-shape using a boat and then hauled up on to the bank.  Fish were collected in the 
cod end and placed in a tub with water, in order to minimise handling and stress.  
Identification, measurements and enumeration were done and all native fish were then 
released.  Those species not readily recognisable were preserved in formalin and 
returned to the laboratory for identification checks. 

Gill netting 
This technique was used to capture fish in deeper areas of the water body.  Nets were 
made of a rectangular panel measuring 30m (50mm mesh x 0.25mm diameter) x 1.8m 
deep.  Four gill nets were deployed along the middle of the lake with GPS points 
taken at the start and end of each panel.  GPS coordinates for gill-net sampling 
locations are given in Table 2 and shown in Appendix 5.  Gill nets were placed either 
perpendicular or horizontal to the shore.  Deployment times were 90 minutes, with 
times deployed listed in Table 2.  Captured fish were identified to species, measured 
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and released.  Those fish species not readily identifiable in the field were preserved in 
10% formalin and checked in the laboratory. 
Aquatic plants 

Aquatic plants and algae were identified at fish sampling sites using a visual 
assessment of percentage cover. 

 

Table 1 . Field sampling locations and time of each seine net shot.   
Datum: WGS84 - Zone 56H. 
Sample Easting Northing  Date Time 
SEINE 1 420583 6155610 26/04/07 13:15 
SEINE 2 420571 6386708 26/04/07 13:45 
SEINE 3 420978 6386366 26/04/07 14:50 
SEINE 4 421001 6386403 26/04/07 15:15 
SEINE 5 420599 6386606 27/04/07 8:40 
SEINE 6 420793 6386419 27/04/07 9:10 
SEINE 7 420969 6386597 27/04/07 9:40 
SEINE 8 420678 6386536 27/04/07 10:15 
 

Table 2. Field sampling locations, depths and time for the start and end of  
each gill net set.  Datum: WGS84 - Zone 56H. 
  Start     
Sample Date Time Easting Northing Depth (m) 
GILL 1 26/04/07 12:55 420973 6386428 3.4 
GILL 2 26/04/07 13:05 420829 6386389 3.5 
GILL 3 27/04/07 8:15 420586 6386780 2.1 
GILL 4 27/04/07 8:18 420642 6386597 3.1 
  End   
Sample Time Easting Northing Depth (m) 
GILL 1 14:25 420970 6386399 3.3 
GILL 2 14:35 420814 6386373 3.4 
GILL 3 9:45 420563 6386763 3 
GILL 4 9:48 420629 6386572 3.5 
 

 

 

Results 
In fish samples there was a total of 11 or 12 species of finfish (the two flathead 
gudgeon species were not positively identified), listed in Table 3, and the palaemonid 
estuary shrimp.  A total of 840 fish was caught. The catch was dominated by flathead 
gudgeons, striped (‘sea’) mullet, exquisite sand gobies, Pacific blue-eyes and silver 
biddies, with the other species in smaller numbers.  Only one alien species (i.e. 
originating outside Australia) was recorded, the eastern gambusia, only four 
individuals were caught. 
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While small-bodied and juvenile fish dominated the catch, some larger fish were 
either caught or observed.  They included striped mullet up to 420mm, sand mullet to 
290mm and yellow-fin bream to 329mm. 

Table 3. Fish species collected in combined netting samples from Riverside lake, 26-
27 April 2007.  

 
Species               
Gambusia holbrooki 

Common name 
Eastern gambusia 

Psuedomugil signifer Pacific blue-eye 
Mugil cephalus Striped (or ‘sea’) mullet 
Myxus elongatus Sand mullet 
Acanthopagrus australis Yellow-finned Bream 
Gerres subfasciatus  Silver Biddy 
Philypnodon grandiceps/sp.  Flathead gudgeon/Dwarf flathead gudgeon 
Psueudogobius sp. Blue spot goby 
Afurcagobius tamarensis Tamar River goby 
Amoya bifrenatus Bridled goby 
Favonigobius exquisitus Exquisite sand goby 
    

Aquatic plants that were identified included green algae Cladophora sp., Spirogyra 
sp. and Rhizoclonium sp.; unidentified filamentous Blue-Green/Red algae; the 
seagrasses Zostera capricorni and Ruppia polycarpa; the hornwort Ceratophyllum 
demersu; the emergent saltmarsh Sarcocornia quinqueflora; and emergent 
macrophytes including Juncus sp., Triglochin striata and Phragmites australis.

Conclusions 
It is difficult to make direct comparisons of the fish communities represented in the 
three surveys, as the seasonality, amount of effort and sampling methods varied 
among the surveys.  The current survey sampled less intensively than earlier ones.  
Nevertheless, previous samples of the Riverside lake’s fish community in 1998 and 
2002 recorded fewer species – nine in 1998 and seven in 2002 - compared to the 11 or 
12 species captured in the current survey. 

A much greater size range of fish is also present in 2007, up to 420mm, whereas all 
fish caught in the 2002 survey were less than 50mm long.   And 304 individual fish 
were collected in the more-extensive sampling in 2002, compared with 840 caught in 
the current survey’s sampling.  Fishes that were collected in the current survey but not 
present in 2002 samples included sand mullet, yellowfin bream, the Tamar River 
goby, exquisite sand goby, bridled goby and silver biddy.  The silver biddy and three 
gobies were recorded in the lake in 1998.  A single common jollytail, Galaxias 
maculatus, was found in 2002 but none were detected in 2007 samples. 
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The distribution patterns and occurrence of aquatic plants in the lake were not 
examined in detail in the current survey, but the species listed were similar to those 
recorded in 2002. 

The increased biological diversity and abundance of the fish community shows that 
the Riverside lake is continuing its development towards the ecological condition of 
the surrounding Myall River estuary.  This result supports casual observations of 
increasing levels of recreational fishing activity in the lake.  Habitat conditions, water 
quality and the food web are continuing to develop, supporting improved fish 
recruitment and productivity.  Fish recruitment and growth in the lake are contributing 
to biological values in the estuary as a whole and this should increase as ecological 
processes mature further. 

Recommendations 
Previous recommendations (Harris 2002) (Appendix 3) for enhancing the amount and 
quality of aquatic habitats remain relevant and should be pursued, particularly with 
respect to increasing the extent, complexity and quality of near-shore habitats for fish, 
invertebrates and birds.  These recommendations for optimising the quality of aquatic 
habitats, which are incorporated in current proposals to extend the lake area, include: 

� Influencing the water-quality regime to increase habitat diversity and 
stability. 

� Continuing effective management of the series of runoff-treatment ponds. 

� Increasing variability of depth profiles by introducing physical structures 
such as submerged logs, rockwork or other artificial reefs 

� Experimentally introducing indigenous submerged and emergent aquatic 
plants and planting littoral trees, shrubs and grasses and  

� Introducing shoreline complexity in newly created waterway areas. 

It is important to continue development and maintenance of runoff management 
systems to sustain high and stable water-quality values, especially through the system 
of treatment ponds. 

Completion of the planned circular enlargement of the lake and incorporation of these 
recommendations would increase tidal ventilation and reduce water-quality variability 
as well as improving the availability of habitats and food for aquatic and water-
associated plants and animals.   

These development initiatives will ensure the Riverside lake system continues to 
contribute increasingly to environmental assets of the Tea Gardens area. 
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