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Memo

Date 2 May 2016

To Nicola Fry

From Carolina Sardella

Ref 2200644A-WAT-MEM-002 RevB

Subject Camden Gas Project - FY16 Six-monthly monitoring update - April 2016

This memo presents the updated hydrographs for the Denham Court, Menangle Park and Glenlee
groundwater monitoring bores to April 2016 and the water quality results for the April 2016 sampling event.

Key observations for this monitoring period (November to April 2016) are as follows:

n The water level at RMB01 continues to slowly increase, as per the historical trend. A sudden increase in
water level was observed at the beginning of April 2016, however further monitoring in April 2016
indicated that the water level has returned to show an increasing trend consistent with the historical
trend.

n Sufficient water was present across the screened section of the RMB01 (69.0 – 81.0 m below ground
level (mbgl)) to allow for a sample to be collected. The standing water level on 7 April 2016 was 77.22
mbgl.

n Water levels at the Menangle Park monitoring bores show a response to the rainfall events in December
2015 and January 2016; this response decreases with depth.

n The VWP sensors at GLMB01 and GLMB02, 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.

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 April 2016

Yours sincerely

Carolina Sardella
Hydrogeologist
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Figure A.1: RMB01 and RMB02 monitoring bores
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Figure A.2: RMB03 monitoring bore
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Figure A.3: MPMB01 and MPMB02 monitoring bores
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Figure A.4: MPMB03 and MPMB04 monitoring bores
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Figure A.5: GLMB01 and GLM02 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

-200

0

200

400

M
on

th
ly

 C
um

ul
at

iv
e 

R
ai

nf
al

l
D

ev
ia

tio
n 

Fr
om

 M
ea

n 
(C

D
FM

) (
m

m
)

0

40

80

120

D
ai

ly
 ra

in
fa

ll 
(m

m
)

01
-A

pr
-1

4

01
-J

un
-1

4

01
-A

ug
-1

4

01
-O

ct
-1

4

01
-D

ec
-1

4

01
-F

eb
-1

5

01
-A

pr
-1

5

01
-J

un
-1

5

01
-A

ug
-1

5

01
-O

ct
-1

5

01
-D

ec
-1

5

01
-F

eb
-1

6

01
-A

pr
-1

6

66

70

74

78

82

86

G
ro

un
dw

at
er

 le
ve

l (
m

AH
D

)

RMB



Table A.1: Water quality results Camden Gas Project April 2016
Analyte Units LOR Glenlee
Sample ID RMB01 RMB02 RMB03 MPMB01 MPMB02 MPMB03 MPMB04 GLMB03
Hydrogeological unit Wianamatta

Group, Ashfield
Shale

Upper
Hawkesbury
Sandstone

Lower
Hawkesbury
Sandstone

Alluvium Upper
Hawkesbury
Sandstone

Middle
Hawkesbury
Sandstone

Lower
Hawkesbury
Sandstone

Lower
Hawkesbury
Sandstone

Sample date 7/04/2016 7/04/2016 7/04/2016 6/04/2016 6/04/2016 6/04/2016 6/04/2016 7/04/2016 6/04/2016
General parameters
pH (field) pH units 0.01 6.85 6.46 9.85 6.10 6.40 6.86 10.06 7.31 N/A
Electrical conductivity (field) 13,091 10,125 7,058 995 905 1,063 782 4,887 N/A
Electrical conductivity (lab) 13,200 10,300 6,990 768 812 970 787 4,800 816
Temperature ºC 0.01 19.78 18.99 18.96 22.70 20.75 20.54 24.50 20.46 N/A
Dissolved oxygen % sat 0.1 25.8 8.1 4.3 17.6 9.5 7.0 4.6 4.6 N/A
Total dissolved solids (field) 8,510 6,566 4,580 647 588 691 525 3,182 N/A
Total dissolved solids (lab) 7,820 6,080 4,020 540 484 593 484 2,930 476
Suspended solids mg/L 5 109 <5 <5 20 6 7 <5 <5 8
Redox mV 0.1 -141.3 -150.2 -244.1 -41.4 -120.9 -130.4 -162.8 -232.9 N/A
Laboratory analytes
Hydroxide alkalinity as CaCO3 mg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Carbonate alkalinity as CaCO3 mg/L 1 <1 <1 282 <1 <1 <1 170 <1 <1
Bicarbonate alkalinity as CaCO3 mg/L 1 1,000 976 140 28 201 507 87 1,880 203
Total alkalinity as CaCO3 mg/L 1 1,000 976 421 28 201 507 257 1,880 203
Sulphate as SO4

2- mg/L 1 <1 <10 <1 3 4 <1 <1 <10 4
Chloride mg/L 1 4,020 3,060 1,760 236 166 65 113 628 165
Calcium mg/L 1 337 333 8 12 33 89 3 111 35
Magnesium mg/L 1 91 82 3 21 29 23 2 77 30
Sodium mg/L 1 2,470 1,810 1,480 113 100 113 183 999 103
Potassium mg/L 1 28 29 13 2 3 13 11 38 3
Silica mg/L 0.05 14.2 11.1 7.53 20.0 13.8 8.98 3.65 21.6 13.7
Fluoride mg/L 0.1 0.3 0.1 0.4 <0.1 0.2 0.2 0.4 <0.1 0.2
Bromide mg/L 0.01 6.78 5.10 3.86 0.527 0.360 0.146 0.243 1.42 0.314
Total cyanide mg/L 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
Antimony mg/L 0.001 <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 0.001 <0.001 0.002 0.015 0.002 0.106 0.002
Barium mg/L 0.001 44.1 36.5 3.30 0.588 0.561 3.29 0.525 20.9 0.593
Beryllium mg/L 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 0.10 <0.05 0.16 0.06 <0.05 <0.05 <0.05 <0.05 <0.05
Bromine mg/L 0.1 8.1 6.7 4.7 0.50 0.40 0.20 0.20 1.6 0.40
Cadmium mg/L 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
Cobalt mg/L 0.001 0.003 <0.001 <0.001 0.033 <0.001 0.002 <0.001 0.001 <0.001
Copper mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Iron mg/L 0.05 7.59 4.81 <0.05 0.16 3.70 1.35 <0.05 0.76 3.76
Lead mg/L 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 0.079 0.021 <0.001 0.426 0.145 0.039 <0.001 0.020 0.149
Mercury mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Molybdenum mg/L 0.001 0.003 <0.001 0.004 <0.001 <0.001 <0.001 0.005 0.002 <0.001
Nickel mg/L 0.001 0.177 0.002 <0.001 0.012 <0.001 0.003 <0.001 0.001 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
Strontium mg/L 0.001 14.5 9.20 1.12 0.156 0.479 0.891 0.128 5.09 0.489
Uranium mg/L 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
Zinc mg/L 0.005 0.043 0.019 0.054 0.063 0.027 0.014 0.046 0.088 0.022
Nutrients
Ammonia as N mg/L 0.01 5.75 4.56 3.38 0.01 0.08 0.81 0.82 3.33 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
Nitrate as N mg/L 0.01 0.04 <0.01 <0.01 0.20 0.01 0.04 <0.01 0.01 <0.01
Total phosphorus mg/L 0.01 0.06 <0.01 <0.01 0.08 0.02 <0.01 <0.01 0.04 0.02
Reactive phosphorus mg/L 0.01 0.08 0.05 <0.01 0.08 <0.01 <0.01 <0.01 0.04 0.01
Total organic carbon mg/L 1 57 15 72 4 2 1 15 14 2
Dissolved gases
Methane mg/L 0.01 10.5 37.0 49.8 0.03 0.33 25.8 35.5 47.6 0.33
Ethane mg/L 0.01 0.19 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.13 <0.01
Ethene mg/L 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Propane mg/L 0.01 0.41 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.04 <0.01
Propene mg/L 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 0.10 <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
Phenolic compounds
Phenol µg/L 1 <1 <1 <1 <1 <1 <1 3.2 <1 <1
2-Chlorophenol µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2-Methylphenol µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
3-&4-Methylphenol µg/L 2 <2 <2 2.2 <2 <2 <2 <2 <2 <2
2-Nitrophenol µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2.4-Dimethylphenol µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2.4-Dichlorophenol µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2.6-Dichlorophenol µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
4-Chloro-3-Methylphenol µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2.4.6-Trichlorophenol µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2.4.5-Trichlorophenol µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Pentachlorophenol µg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Polycyclic aromatic hydrocarbons

Acenaphthylene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Acenaphthene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Fluorene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Phenanthrene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Anthracene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Fluoranthene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Pyrene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Benz(a)anthracene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chrysene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Benzo(k)fluoranthene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Benzo(b)fluoranthene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Benzo(a)pyrene µg/L 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 µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Dibenz(a.h)anthracene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Benzo(g.h.i)perylene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Sum of PAHs µg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Total petroleum hydrocarbons
C6-C9 fraction µg/L 20 90 <20 70 <20 <20 <20 90 200 <20
C10-C14 fraction µg/L 50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C15-C28 fraction µg/L 100 <100 <100 <100 <100 <100 <100 <100 <100 <100
C29-C36 fraction µg/L 50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C10-C36 fraction (sum) µg/L 50 <50 <50 <50 <50 <50 <50 <50 <50 <50
Total recoverable hydrocarbons
C6-C10 fraction µg/L 20 80 <20 70 <20 <20 <20 90 200 <20
C6-C10 fraction minus BTEX µg/L 20 50 <20 40 <20 <20 <20 30 100 <20
>C10-C16 fraction µg/L 100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C16-C34 fraction µg/L 100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C34-C40 fraction µg/L 100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C10-C40 fraction (sum) µg/L 100 <100 <100 <100 <100 <100 <100 <100 <100 <100
Aromatic hydrocarbons
Benzene µg/L 1 21 <1 <1 <1 <1 <1 <1 <1 <1
Toluene µg/L 2 <2 <2 32 <2 <2 <2 60 104 <2
Ethylbenzene µg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2
m&p-Xylenes µg/L 2 6 <2 <2 <2 <2 <2 <2 <2 <2
o-Xylenes µg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Total xylenes µg/L 2 6 <2 <2 <2 <2 <2 <2 <2 <2
Sum of BTEX µg/L 1 27 <1 32 <1 <1 <1 60 104 <1
Naphthalene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Notes:
N/A - not applicable

Denham Court Menangle Park

QA = MPMB02

µS/cm 1

mg/L 1


