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To Nicola Fry
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Ref 2200644A-WAT-MEM-001 RevC

Subject Camden Gas Project - FY16 Six-monthly monitoring update - October 2015

This memo presents the updated hydrographs for the Denham Court, Menangle Park and Glenlee
groundwater monitoring bores to October 2015 and the water quality results for the October 2015 sampling
event. It also includes October 2015 water quality results for the Nepean River sample.

Key observations for this monitoring period (July to October 2015) are as follows:

= The water level at RMBO1 continues to slowly increase, as per the historical trend. Sufficient water was
present across the screened section of the monitoring bore (69.0 — 81.0 m below ground level (mbgl)) to
allow for a sample to be collected. The standing water level on 22 October 2015 was 78.13 mbgl.

= The water level at all monitoring bores at the Menangle Park site show a response to the high rainfall
event in August 2015; the response decreases with depth.

= The VWP sensors at GLMB01 and GLMBO02, which were installed in March 2015, have not stabilised
during this monitoring period. As such, the data has not been presented in this report as it is considered
unreliable.

= The October 2015 water quality results were generally comparable or below the historical monitoring
range.

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 October 2015

Yours sincerely
Carolina Sardella
Hydrogeologist
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V¥ Purging and sampling events

¢ Manual dips

—— RMBO02 (135.0 - 147.0 mbgl) (Upper Hawkesbury Sandstone)

[ Daily rainfall

Figure A.1: RMB01 and RMBO02 monitoring bores
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Figure A.2: RMBO03 monitoring bore




(ww) jreyurel Ajreg (ww) jrejures Ajreq

- 120

o o
[e3] < o
L

o o
[e3] < o )
L L

V- 120

I~ s190-10

|- s1-6nv-10

I— §T-unc-10

——

ST-1dv-T0

N

CAMDEN GAS PROJECT

MWWMV ¥1-990-T0

— $T-190-T0

AGL UPSTREAM INVESTMENTS PTY LTD
MPMBO1

+— v1-bnv-10

— ¥T-unt-10

— $T-1dv-T0

¥1-094-T0

€T1-994-T0

“+ €100-T0

4+— €1-bny-10

65
64+
63

PARSONS
BRINCKERHOFF

(@HVW) |9A3] J8TeMPUNOID)

n
Yol

1 g1-00-10

- ST-6nv-10

1— ST-unc-T0

ST-1dv-10

ST-094-T0

1— ¥T-190-T0

V¥ Purging and sampling events

¢ Manual dips
MPMBO02

—— MPMBO1 (10.0 - 16.0 mbgl) (Alluvium)

[ ] Daily rainfall

65
64
634

(QHVW) |9A3]| J8TeMPUNOID)

+— v1-6nv-T0

— vT-unt-10

1 pT-1dv-T0

— P1-094-T0

1— €T-934-T0

— €T-190-T0

1+ €1-bnvy-10

V¥ Purging and sampling events

€ Manual dips

— MPMBO02 (27.4 - 39.4 mbgl) (Upper Hawkesbury Sandstone)

[ ] Daily rainfall
Figure A.3: MPMBO01 and MPMBO02 monitoring bores
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Figure A.5: GLMBO01 and GLMO02 monitoring bores
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Figure A.6: GLMO03 monitoring bore
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Table A.1: Water quality results Camden Gas Project October 2015

Analyte Units LOR Denham Court Menangle Park Glenlee Nepean River
Sample ID RMBO1 RMB02 RMBO03 MPMBO1 MPMBO02 MPMBO03 MPMB04 GLMBO03 NR
Hydrogeological unit Wianamatta Upper Lower Alluvium Upper Middle Lower Lower N/A QA = MPMBO02
Group, Ashfield Hawkesbury Hawkesbury Hawkesbury Hawkesbury Hawkesbury Hawkesbury
Shale Sandstone Sandstone Sandstone Sandstone Sandstone Sandstone
Sample date 22/10/2015 22/10/2015 22/10/2015 21/10/2015 21/10/2015 21/10/2015 21/10/2015 22/10/2015 21/10/2015 21/10/2015
General parameters
pH (field) pH units|  0.01 6.83 6.62 9.74 5.15 6.50 6.98 10.10 8.35 7.50 N/A
Electrical conductivity (field) usicm 1 13,022 10,251 7,107 864 929 1,066 926 4,755 199 N/A
Electrical conductivity (lab) 13,700 10,800 7,480 854 906 1,050 903 4,940 183 904
Temperature °C 0.01 21.40 19.20 19.08 18.99 19.57 21.02 22.13 20.06 23.03 N/A
Dissolved oxygen % sat 0.1 25.0 24.8 4.3 16.7 18.4 11.2 15 2.7 63.6 N/A
Total dissolved solids (field) maiL 1 8,463 6,662 4,620 561 604 693 602 3,091 129 N/A
Total dissolved solids (lab) 7,630 6,180 3,970 555* 589* 682* 587 2,660 119* 588*
Suspended solids mg/L 5 1,350 <5 <5 41 18 <5 <5 <5 6 6
Redox mV 0.1 -119.2 -179.4 -274.3 109.8 -88.5 -100.1 -334.8 -151.1 -35.2 N/A
Laboratory analytes
Hydroxide alkalinity as CaCO; mg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Carbonate alkalinity as CaCO, mg/L 1 <1 <1 234 <1 <1 <1 136 184 <1 <1
Bicarbonate alkalinity as CaCO3 mg/L 1 926 859 179 11 185 422 94 1,480 37 182
Total alkalinity as CaCO, mg/L 1 926 859 414 11 185 422 230 1,670 37 182
Sulphate as SO,* mg/L 1 <1 <10 <1 2 4 <1 <1 <1 3 4
Chloride mg/L 1 3,820 3,000 1,760 253 170 66 120 607 28 164
Calcium mg/L 1 293 308 7 11 33 91 4 36 3 34
Magnesium mg/L 1 84 81 4 20 30 23 3 64 4 30
Sodium mg/L 1 2,420 1,770 1,400 107 107 115 187 991 24 106
Potassium mg/L 1 28 27 12 1 3 13 12 34 2 3
Silica mg/L 0.05 13.5 10.0 7.11 18.9 13.1 9.68 3.48 12.2 1.50 13.0
Fluoride mg/L 0.1 0.3 0.2 0.4 <0.1 0.2 0.2 0.4 0.1 <0.1 0.2
Bromide mg/L 0.01 5.86 4.84 3.51 0.490 0.313 0.133 0.229 1.36 0.058 0.317
Total cyanide mg/L 0.004 <0.004 <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 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Antimony mg/L 0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Arsenic mg/L 0.001 0.001 <0.001 <0.001 <0.001 0.001 0.017 0.001 0.039 <0.001 0.001
Barium mg/L 0.001 33.8 35.2 3.42 0.575 0.544 3.12 0.569 8.76 0.040 0.546
Beryllium mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Boron mg/L 0.05 0.1 <0.05 0.15 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Bromine mg/L 0.1 7.6 6.2 4.3 0.6 0.4 0.2 0.3 1.4 <0.1 0.4
Cadmium mg/L | 0.0001 <0.0001 <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 <0.001 <0.001
Cobalt mg/L 0.001 <0.001 <0.001 <0.001 0.036 <0.001 0.002 <0.001 <0.001 <0.001 <0.001
Copper mg/L 0.001 <0.001 <0.001 <0.001 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Iron mg/L 0.05 6.33 3.77 <0.05 <0.05 3.63 1.22 <0.05 0.14 0.12 3.62
Lead mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Manganese mg/L 0.001 0.025 0.021 <0.001 0.414 0.126 0.041 <0.001 0.004 0.012 0.130
Mercury mg/L | 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001
Molybdenum mg/L 0.001 <0.001 <0.001 0.004 <0.001 <0.001 <0.001 0.004 0.002 <0.001 <0.001
Nickel mg/L 0.001 0.002 <0.001 <0.001 0.013 <0.001 0.003 <0.001 0.001 0.002 0.001
Selenium mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Strontium mg/L 0.001 13.6 8.89 1.17 0.127 0.380 0.855 0.148 2.80 0.034 0.384
Uranium mg/L 0.001 <0.001 <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 <0.01 <0.01
Zinc mg/L 0.005 0.022 0.015 0.048 0.055 0.016 <0.005 0.035 0.009 <0.005 0.016
Nutrients
Ammonia as N mg/L 0.01 6.07 4.39 3.36 0.02 0.10 0.84 0.87 2.51 0.03 0.08
Nitrite as N mg/L 0.01 <0.01 <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 0.01 0.06 0.21 0.01 0.01 0.01 0.10 0.08 0.02
Total phosphorus mg/L 0.01 0.15 <0.01 <0.01 0.02 0.02 <0.01 <0.01 0.02 <0.01 0.02
Reactive phosphorus mg/L 0.01 0.02 0.02 0.01 <0.01 <0.01 <0.01 0.01 0.05 <0.01 <0.01
Total organic carbon mg/L 1 57 4 44 <1 2 <1 18 5 3 2
Dissolved gases
Methane mg/L 0.01 6.60 31.8 35.5 <0.01 0.45 43.6 27.2 20.9 0.02 0.44
Ethene mg/L 0.01 0.16 0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.06 <0.01 <0.01
Ethane mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Propene mg/L 0.01 0.35 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01
Propane mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Butene mg/L 0.01 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Butane mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Phenolic compounds
Phenol pg/L 1 <1 <1 <1 <1 <1 <1 3.2 <1 <1 <1
2-Chlorophenol pg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2-Methylphenol pg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
3-&4-Methylphenol pg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
2-Nitrophenol pg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2.4-Dimethylphenol pg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2.4-Dichlorophenol pg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2.6-Dichlorophenol pg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
4-Chloro-3-Methylphenol pg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2.4.6-Trichlorophenol pg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2.4.5-Trichlorophenol pg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Pentachlorophenol pg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Polycyclic aromatic hydrocarbons
Naphthalene ug/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Acenaphthylene ug/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Acenaphthene ug/L 1 <1 <1 <1 <1 1.4 <1 <1 <1 <1 1.1
Fluorene ug/L 1 <1 <1 <1 <1 1.2 <1 <1 <1 <1 <1
Phenanthrene ug/L 1 <1 <1 <1 2.2 2.6 <1 <1 <1 <1 2.1
Anthracene ug/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Fluoranthene ug/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Pyrene ug/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Benz(a)anthracene ug/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chrysene ug/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Benzo(k)fluoranthene ug/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Benzo(b)fluoranthene ug/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Benzo(a)pyrene ug/L 0.5 <0.5 <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 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Dibenz(a.h)anthracene ug/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Benzo(g.h.i)perylene ug/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Sum of PAHs ug/L 0.5 <0.5 <0.5 <0.5 2.2 5.2 <0.5 <0.5 <0.5 <0.5 3.2
Total petroleum hydrocarbons
Ce-C, fraction pg/L 20 80 <20 60 <20 <20 <20 100 220 <20 <20
C10-Cy4 fraction ug/L 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
Ci5-Cyg fraction pg/L 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
Cy-Cge fraction pg/L 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C40-Cy fraction (sum) pg/L 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
Total recoverable hydrocarbons
Ce-Cy fraction pg/L 20 80 <20 70 <20 <20 <20 100 230 <20 <20
Cs-Cy fraction minus BTEX pg/L 20 50 <20 40 <20 <20 <20 40 130 <20 <20
>Cy0-Cy fraction pg/L 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>Cy6-Cs, fraction pg/L 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>Caq-Cyo fraction g/l 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C10-Cyo fraction (sum) pg/L 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
Aromatic hydrocarbons
Benzene pg/L 1 21 <1 <1 <1 <1 <1 <1 <1 <1 <1
Toluene pg/L 2 3 <2 34 <2 <2 <2 57 104 <2 <2
Ethylbenzene pg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
m&p-Xylenes pg/L 2 5 <2 <2 <2 <2 <2 <2 <2 <2 <2
0-Xylenes pg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Total xylenes pg/L 2 5 <2 <2 <2 <2 <2 <2 <2 <2 <2
Sum of BTEX pg/L 1 29 <1 34 <1 <1 <1 57 104 <1 <1
Naphthalene pg/L 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Notes:
Bpﬁlgus&INE%HOFF * TDS calculated from EC values

N/A - not applicable




