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Memo

Date 20 March 2015

To Nicola Fry

Copy Andrea Madden

From Carolina Sardella

Ref 2268518A-WAT-MEM-003 RevB

Subject Camden Gas Project - FY15 Q2 monitoring update - January 2015

This memo presents the updated hydrographs for the Denham Court, Menangle Park and Glenlee
groundwater monitoring bores to mid-January 2015 and the water quality results for the January 2015
sampling event. Full analysis and discussion of these results, and all the results from the 2014/15 monitoring
period, will be presented in the comprehensive 2015 Annual Report.

Specific notes for the FY15 Q2 period are as follows:
s The fluctuating data recorded at GLMBO02 appears to be natural. A replacement logger was installed at

GLMBO02 in October 2014 after which the water level continued to fluctuate in a similar way. Logger
failure can be excluded.

=  RMBO01 was not sampled due to insufficient water in the monitoring bore. RMB04 continues to be dry.

Figures A.1 — A.6: Individual hydrographs for the Denham Court, Menangle Park and Glenlee sites
Figures A.7 — A.8: Nested hydrographs for the Denham Court, Menangle Park and Glenlee sites
Table A.1: Water quality results for January 2015

Yours sincerely

Uode

Carolina Sardella
Hydrogeologist
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Figure A.1: RMBO1 and RMBO02 monitoring bores
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Figure A.2: RMBO03 monitoring bore
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Figure A.3: MPMBO01 and MPMBO02 monitoring bores
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Figure A.4: MPMBO03 and MPMBO04 monitoring bores
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Figure A.5: GLMBO01 and GLMO02 monitoring bores
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Figure A.6: GLM03 monitoring bore
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Figure A.7: RMB and MPMB monitoring bores
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Figure A.8: GLMB monitoring bores




Table A.1: Water quality results Camden Gas Project January 2015

Analyte Units Denham Court Menangle Park Glenlee
Sample ID RMB02 RMB03 MPMBO01 MPMB02 MPMB03 MPMB04 GLMBO01 GLMB02 GLMBO03
Hydrogeological unit Upper Lower Alluvium Upper Middle Lower Upper Middle Lower
lawkesbury Hawkesbury lawkesbury Hawkesbury lawkesbury lawkesbury lawkesbury lawkesbury
Sandstone Sandstone Sandstone Sandstone Sandstone Sandstone Sandstone Sandstone
Sample date 13/01/2015 13/01/2015 12/01/2015 12/01/2015 12/01/2015 12/01/2015 14/01/2015 14/01/2015 14/01/2015
General par S
pH (field) pH units 5.81 9.61 5.16 6.50 6.54 9.37 6.63 6.9 8.17
pH (lab) 7.39 9.60 5.65 6.86 7.54 9.23 7.48 7.66 8.85
Electrical conductivity (field) uS/em 9,831 7,522 882 935 1,045 1,000 7,675 6,902 4,704
Electrical conductivity (lab) 10,500 7,690 930 967 1,110 1,030 8,360 7,140 4,930
Temperature °C 22.30 20.96 18.77 21.84 19.20 21.78 24.53 27.41 24.53
Dissolved oxygen % sat 6.3 2.4 20.2 34.9 3.3 2.6 3.6 5 1.4
Total dissolved solids (field) mgiL 6,391 4,889 574 608 678 650 4,986 4,484 3,057
Total dissolved solids (lab) 5,980 4,130 514 455 564 586 5,110 4,320 2,560
Suspended solids mg/L <5 <5 82 13 7 10 22 41 6
Redox mV -132.1 -157.1 85.9 -84.9 -110.0 -111.9 -168.9 -204.7 -243.1
Laboratory analytes
Hydroxide alkalinity as CaCOj3 mg/L <1 <1 <1 <1 <1 <1 <1 <1 <1
Carbonate alkalinity as CaCOj3 mg/L <1 229 <1 <1 <1 88 <1 <1 309
Bicarbonate alkalinity as CaCOs mg/L 792 189 17 213 468 222 434 595 1,070
Total alkalinity as CaCO3 mg/L 792 418 17 213 468 310 434 595 1,380
Sulfate as SO,* mg/L <1 <1 3 4 <1 <1 135 <1 <1
Chloride mg/L 3,170 2,290 245 161 70 120 2,470 1,760 734
Calcium mg/L 382 14 13 37 88 15 182 246 24
Magnesium mg/L 83 11 22 32 22 6 186 105 57
Sodium mg/L 1,770 1,570 106 107 104 180 1,260 1,040 1,020
Potassium mg/L 30 16 1 4 12 13 19 24 36
Silica mg/L 9.66 6.24 18.3 12.3 8.5 4.25 7.38 16.00 11.00
Fluoride mg/L 0.2 0.4 <0.1 0.2 0.2 0.5 0.2 0.3 <0.1
Bromide mg/L 8.89 6.05 0.764 0.596 0.868 0.365 8.3 5.75 2.25
Total cyanide mg/L <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004
Dissolved metals
Aluminium mg/L <0.01 <0.01 0.07 <0.01 <0.01 <0.01 <0.01 <0.01 0.01
Antimony mg/L <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Arsenic mg/L <0.001 0.001 <0.001 0.003 0.025 0.004 0.01 0.01 0.02
Barium mg/L 33.2 5.07 0.691 0.629 3.480 1.230 0.362 8.780 6.280
Beryllium mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Cadmium mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Chromium mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Cobalt mg/L <0.001 <0.001 0.045 <0.001 0.004 <0.001 <0.001 <0.001 <0.001
Copper mg/L <0.001 0.001 0.016 <0.001 <0.001 0.001 <0.001 <0.001 <0.001
Lead mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Manganese mg/L 0.024 0.001 0.517 0.160 0.047 0.009 0.390 0.384 0.003
Mercury mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Molybdenum mg/L <0.001 0.004 <0.001 <0.001 <0.001 0.004 <0.001 <0.001 0.004
Nickel mg/L 0.003 <0.001 0.019 <0.001 0.004 <0.001 <0.001 0.003 <0.001
Selenium mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Strontium mg/L 9.97 1.83 0.155 0.355 0.957 0.300 4.08 3.97 1.54
Uranium mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Vanadium mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc mg/L 0.033 0.039 0.062 0.058 <0.005 0.086 <0.005 0.006 <0.005
Boron mg/L <0.05 0.15 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Iron mg/L 4.73 <0.05 <0.05 4.04 0.86 <0.05 4.28 4.87 0.1
Bromine mg/L 7.8 5.7 0.5 0.4 0.2 0.2 6.4 5.1 2.2
Nutrients
Ammonia as N mg/L 4.55 3.36 0.04 0.08 0.94 0.97 1.54 2.2 2.76
Ammonium as N mg/L 4.55 1.23 0.04 0.08 0.94 0.47 1.51 219 2.00
Nitrite as N mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Nitrate as N mg/L <0.01 <0.01 0.15 <0.01 <0.01 <0.01 <0.01 0.01 <0.01
Total phosphorus mg/L 0.02 <0.01 0.15 0.11 0.07 <0.01 0.04 0.07 <0.01
Reactive phosphorus mg/L 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 0.03
Total organic carbon mg/L <1 38 <1 <1 <1 14 <1 <1 <1
Dissolved gases
Methane ug/L 22,800 36,800 <10 323 37,000 41,100 33,900 18,400 18,200
Ethene yg/L <10 <10 <10 <10 <10 <10 <10 <10 <10
Ethane ug/L <10 12 <10 <10 <10 <10 1,650 798 60
Propene yg/L <10 <10 <10 <10 <10 <10 <10 <10 <10
Propane ug/L <10 <10 <10 <10 <10 <10 379 204 15
Butene ug/L <10 <10 <10 <10 <10 <10 <10 <10 <10
Butane ug/L <10 <10 <10 <10 <10 <10 61 38 <10
Phenolic compounds
Phenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 3.1 <1.0 <1.0 <1.0
2-Chlorophenol pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2-Methylphenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
3-&4-Methylphenol pg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
2-Nitrophenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4-Dimethylphenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4-Dichlorophenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.6-Dichlorophenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
4-Chloro-3-Methylphenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4.6-Trichlorophenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4.5-Trichlorophenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Pentachlorophenol yg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Polycyclic aromatic hydrocarbons
Naphthalene yg/L <1.0 <1.0 <1.0 3.3 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthylene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
|Acenaphthene yg/L <1.0 <1.0 <1.0 4.4 <1.0 <1.0 <1.0 <1.0 <1.0
Fluorene ug/L <1.0 <1.0 <1.0 3.7 <1.0 <1.0 <1.0 <1.0 <1.0
Phenanthrene ug/L <1.0 <1.0 <1.0 5.6 <1.0 <1.0 <1.0 <1.0 <1.0
Anthracene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Fluoranthene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Pyrene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benz(a)anthracene Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chrysene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(b+j)fluoranthene Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(k)fluoranthene Hg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(a)pyrene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Indeno(1.2.3.cd)pyrene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dibenz(a.h)anthracene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(g.h.i)perylene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Sum of PAHs ug/L <0.5 <0.5 <0.5 17 <0.5 <0.5 <0.5 <0.5 <0.5
Total petroleum hydrocarbons
Ce-C, fraction ug/L <20 90 <20 <20 <20 80 110 80 210
C10-C4 fraction ug/L <50 <50 <50 450 <50 <50 <50 <50 <50
C15-Cog fraction ug/L <100 <100 <100 120 <100 <100 <100 <100 <100
C,9-Csg fraction ug/L <50 <50 <50 <50 <50 <50 <50 <50 <50
C10-C3s fraction (sum) ug/L <50 <50 <50 570 <50 <50 <50 <50 <50
[Total recoverable hydrocarbons
Cq-C1o fraction ug/L <20 90 <20 <20 <20 90 110 80 210
Cs-Co fraction minus BTEX ug/L <20 40 <20 <20 <20 <20 90 80 100
>C,(-C4 fraction ug/L <100 <100 <100 490 <100 <100 <100 <100 <100
>C,6-Ca4 fraction ug/L <100 <100 <100 100 <100 <100 <100 <100 <100
>Ca,-Cyy fraction ug/L <100 <100 <100 <100 <100 <100 <100 <100 <100
>C40-Cyo fraction (sum) ug/L <100 <100 <100 590 <100 <100 <100 <100 <100
lAromatic hydrocarbons
Benzene ug/L <1 <1 <1 <1 <1 <1 <1 <1 <1
Toluene ug/L <2 46 <2 <2 <2 79 19 <2 106
Ethylbenzene ug/L <2 <2 <2 <2 <2 <2 <2 <2 <2
m&p-Xylenes yg/L <2 <2 <2 <2 <2 <2 <2 <2 <2
o-Xylenes pg/L <2 <2 <2 <2 <2 <2 <2 <2 <2
Total xlyenes yg/L <2 <2 <2 <2 <2 <2 <2 <2 <2
ISum of BTEX ug/L <1 46 <1 <1 <1 79 19 <1 106
Naphthalene yg/L <5 <5 <5 <5 <5 <5 <5 <5 <5
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