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Memo 

Date 9 October 2014 

To Nicola Fry 

Copy Andrea Madden 

From Carolina Sardella 

Ref 2268518A-WAT-MEM-001 RevA 

Subject Camden Gas Project - FY15 Q1 Monitoring Update - October 2014 

 

This memo presents the updated hydrographs for the Denham Court, Menangle Park and Glenlee 
groundwater monitoring bores to August 2014 and the water quality results for the August 2014 sampling 
event. It also includes September 2014 water quality results for the Nepean River sample. Full analysis and 
discussion of these results will be presented in the comprehensive 2015 Annual Report which will detail all 
groundwater and quality results from the 2014/15 monitoring period. 

Specific notes for the FY15 Q1 period: 

n The erratic nature of the data recorded at GLMB02 is being investigated (suspected logger failure). 

 

Figures A.1 – A.2: Denham Court site hydrographs 

Figures A.3 – A.4: Menangle Park site hydrographs  

Figures A.5 – A.6: Glenlee site hydrographs 

Figures A.7 – A.8: Nested hydrographs for the Denham Court, Menangle Park and Glenlee sites 

Table A.1: Water quality results for August-September 2014  

 

Yours sincerely 
 

 
 
 
 

Carolina Sardella 
Hydrogeologist 
 



Logger failure

CAMDEN GAS PROJECT
AGL UPSTREAM INVESTMENTS PTY LTD

Figure A.1: RMB01 and RMB02 monitoring bores
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CAMDEN GAS PROJECT
AGL UPSTREAM INVESTMENTS PTY LTD

Figure A.2: RMB03 monitoring bore

0

40

80

120

D
ai

ly
ra

in
fa

ll
(m

m
)

01
-F

eb
-1

2

01
-M

ay
-1

2

01
-A

ug
-1

2

01
-N

ov
-1

2

01
-F

eb
-1

3

01
-M

ay
-1

3

01
-A

ug
-1

3

01
-N

ov
-1

3

01
-F

eb
-1

4

01
-M

ay
-1

4

01
-A

ug
-1

4

25

26

27

28

29

30

31

32

33

34

35

G
ro

un
dw

at
er

le
ve

l(
m

A
H

D
)

RMB03



CAMDEN GAS PROJECT
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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
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Table A.1: Water quality results Camden Gas Project August-September 2014 
Analyte Units Nepean River
Sample ID RMB02 RMB03 MPMB01 MPMB02 MPMB03 MPMB04 GLMB01 GLMB02 GLMB03 NR01
Sample date 28/08/2014 29/08/2014 25/08/2014 25/08/2014 26/08/2014 26/08/2014 25/08/2014 25/08/2014 25/08/2014 09/09/2014*
Hydrogeological unit Upper 

Hawkesbury 
Sandstone

Lower 
Hawkesbury 
Sandstone

Alluvium Upper 
Hawkesbury 
Sandstone

Middle 
Hawkesbury 
Sandstone

Lower 
Hawkesbury 
Sandstone

Upper 
Hawkesbury 
Sandstone

Middle 
Hawkesbury 
Sandstone

Lower 
Hawkesbury 
Sandstone

General parameters
pH (field) 6.60 9.92 5.17 6.54 7.08 9.87 7.03 7.00 8.87 7.78 N/A
pH (lab) 7.18 9.48 5.58 6.92 7.47 9.70 7.40 7.39 8.77 7.37 7.45
Electrical conductivity (field) 10,959 8,296 908 925 1,024 1,020 9,332 6,545 5,017 129 N/A
Electrical conductivity (lab) 10,600 7,940 945 958 1,090 1,050 9,640 6,810 5,200 114 9,650
Temperature ºC 20.55 20.46 17.74 18.02 17.35 16.51 19.73 20.82 20.25 16.2 N/A
Dissolved oxygen % sat 10.3 20.1 9.1 15.1 13.5 1.0 42.9 1.4 2.7 102.0 N/A
Total dissolved solids (field) 7,123 5,389 509 601 666 663 6,066 4,253 3,260 84 N/A
Total dissolved solids (lab) 5,440 3,830 507 440 536 540 5,320 3,360 2,460 47 4,540
Suspended solids mg/L <5 <5 190 14 <5 24 <5 36 <5 <5 <5
Redox mV -164.1 25.8 2.0 -151.2 -121.1 -31.1 -305.5 -241.8 -221.4 153.5 N/A
Laboratory analytes
Hydroxide alkalinity as CaCO3 mg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Carbonate alkalinity as CaCO3 mg/L <1 298 <1 <1 <1 156 <1 <1 184 <1 <1
Bicarbonate alkalinity as CaCO3 mg/L 972 239 16 230 493 133 683 793 876 16 679
Total alkalinity as CaCO3 mg/L 972 537 16 230 493 289 683 793 1,060 16 679
Sulfate as SO4

2- mg/L <10 <1 3 5 <1 <1 <1 5 <1 4 <1
Chloride mg/L 3,120 1,760 262 159 73 152 2,710 1,370 934 23 2,730
Calcium mg/L 270 6 12 29 74 3 174 210 16 1 185
Magnesium mg/L 81 14 22 28 23 4 211 87 61 1 220
Sodium mg/L 1,740 1,610 115 110 124 246 1,360 1,040 957 14 1,460
Potassium mg/L 37 22 2 4 20 26 24 29 32 1 27
Silica mg/L 11.60 7.30 19.40 13.70 8.63 3.59 10.60 21.20 9.77 3.06 10.30
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
Fluoride mg/L 0.2 0.4 <0.1 0.2 0.2 0.6 0.3 0.3 0.2 <0.1 0.3
Ions
Total Anions meq/L 107 60.4 7.77 9.18 11.90 10.1 90.1 54.6 47.5 1.05 90.6
Total Cations meq/L 96.8 72 7.46 8.64 11.50 11.8 85.8 63.6 48.3 0.83 91.5
Ionic Balance % 5.23 8.78 2.04 3.08 1.80 8.10 2.44 7.62 0.73 na 0.51
Dissolved metals
Aluminium mg/L <0.01 <0.01 0.1 <0.01 0.06 0.02 <0.01 <0.01 0.01 0.04 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 <0.001
Arsenic mg/L <0.001 0.001 <0.001 0.003 0.031 0.002 <0.001 0.014 0.020 <0.001 <0.001
Barium mg/L 40.0 4.35 0.667 0.515 3.54 0.795 2.64 9.780 4.49 0.029 2.67
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
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 0.042 0.001 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Copper mg/L <0.001 0.002 0.002 <0.001 0.003 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 <0.001 <0.001
Manganese mg/L 0.026 <0.001 0.472 0.149 0.047 0.003 0.300 0.666 0.002 0.024 0.298
Mercury mg/L <0.0001 <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 0.004 <0.001 <0.001 <0.001 0.006 <0.001 <0.001 0.005 0.001 <0.001
Nickel mg/L <0.001 <0.001 0.016 0.002 0.005 <0.001 0.002 0.002 <0.001 <0.001 0.004
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 8.18 1.64 0.175 0.359 1.030 0.245 6.33 5.14 2.06 0.022 6.43
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 0.017 0.053 0.057 0.015 0.017 0.026 <0.005 0.02 0.006 <0.005 0.009
Boron mg/L <0.05 0.15 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Iron mg/L 4.81 <0.05 0.18 3.76 0.87 <0.05 0.19 2.97 <0.05 0.23 0.2
Bromine mg/L 7.9 5.8 0.6 0.4 0.1 0.3 7.2 4.5 2.7 <0.1 7.4
Bromide mg/L 5.880 4.710 0.597 0.354 0.145 0.299 6.060 3.980 2.350 0.024 7.110
Nutrients
Ammonia as N mg/L 4.30 3.73 0.04 0.08 0.9 0.96 1.71 1.88 2.37 0.03 1.66
Nitrite as N mg/L 0.04 0.04 <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 0.14 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.18 <0.01
Total Phosphorous mg/L <0.01 <0.01 0.14 0.03 0.02 0.02 0.08 0.12 0.04 <0.01 0.13
Reactive Phosphorous mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.06 0.06 <0.01 <0.01 0.06
Total Organic Carbon mg/L <1 28 3 4 <1 20 3 9 10 4 4
Dissolved gases 
Methane µg/L 33,100 40,900 <10 92 28,000 9,390 29,900 21,700 18,800 10 28,800
Ethene µg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Ethane µg/L 11 <10 <10 <10 <10 <10 1,480 931 118 <10 1,480
Propene µg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Propane µg/L <10 <10 <10 <10 <10 <10 419 194 28 <10 402
Butene µg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Butane µg/L <10 <10 <10 <10 <10 <10 72 44 <10 <10 90
Phenolic compounds
Phenol µg/L <1.0 <1.0 1.2 <1.0 <1.0 8.1 2.0 1.8 1.5 <1.0 <1.0
2-Chlorophenol µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2-Methylphenol µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
3-&4-Methylphenol µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
2-Nitrophenol µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4-Dimethylphenol µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4-Dichlorophenol µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.6-Dichlorophenol µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
4-Chloro-3-Methylphenol µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4.6-Trichlorophenol µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2.4.5-Trichlorophenol µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Pentachlorophenol µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Polycyclic aromatic 
hydrocarbons
Naphthalene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthylene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Acenaphthene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Fluorene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Phenanthrene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Anthracene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Fluoranthene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Pyrene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benz(a)anthracene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chrysene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(b+j)fluoranthene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(k)fluoranthene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
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 <0.5
Indeno(1.2.3.cd)pyrene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dibenz(a.h)anthracene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(g.h.i)perylene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
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 <0.5
Total petroleum hydrocarbons
C6-C9 fraction µg/L <20 70 <20 <20 190 200 210 210 310 <20 240
C10-C14 fraction µg/L <50 90 <50 <50 <50 <50 <50 <50 <50 <50 <50
C15-C28 fraction µg/L <100 <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 <50
C10-C36 fraction (sum) µg/L <50 90 <50 <50 <50 <50 <50 <50 <50 <50 <50
Total recoverable hydrocarbons
C6-C10 fraction µg/L <20 70 <20 <20 200 210 290 220 310 <20 290
C6-C10 fraction minus BTEX µg/L <20 20 <20 <20 110 110 290 210 170 <20 290
>C10-C16 fraction µg/L <100 <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 <100
>C34-C40 fraction µg/L <100 <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 <100
Aromatic hydrocarbons
Benzene µg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Toluene µg/L 8 48 <2 <2 94 97 <2 10 139 <2 <2
Ethylbenzene µg/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
m&p-Xylenes µg/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
o-Xylenes µg/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Total xlyenes µg/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Sum of BTEX µg/L 8 48 <1 <1 94 97 <1 10 139 <1 <1
Naphthalene µg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

N/A - not applicable * Field parameters collected on 18/09/14

QA1= GLMB01
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na - not analysed

pH units
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Denham Court Menangle Park


