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Figure 1: Location of soil monitoring points: Irrigation Program (as per EPL 20358)
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Introduction

AGL is proposing to build the Gloucester Gas Project (GGP) which comprises several stages
of development facilitating the extraction of coal seam gas (CSG) from the Gloucester
Basin. Concept plan and project approval (Part 3A Approval) for the Stage 1 Gas Field
Development Area (GFDA) was granted on 22 February 2011 under Part 3A of the
Environmental Planning and Assessment Act (1979) (EP&A Act). In addition the project
received approval under the Environment Protection and Biodiversity Conservation Act
(1999) (EPBC Act) (EPBC Approval) on 11 February 2013.

The GGP will involve depressurising of deep groundwater and the extraction of gas from
multiple coal seams within the Gloucester coal measures. Target coal seam depths will vary
from site to site but are expected to range between 250 and 1,000m below ground level
(mbgl). The current GGP includes the construction, operation, and decommissioning of not
more than 110 coal seam gas wells and associated infrastructure, including gas and water
gathering lines within the Stage 1 GFDA.

Conditional approval was granted to AGL by the Division of Resources and Energy (DRE) in
2012 to implement a program (the Tiedman Irrigation Program) for produced water
storage, blending, and irrigation activities on AGL’s Tiedman property at Stratford in New
South Wales (NSW). Approval was extended to 30 April 2015 by the Office of Coal Seam
Gas (OCSG) on 4 July 2014; following which, AGL did not seek further extension and on 30
April 2015 the irrigation approval expired. On 6 August 2014, the NSW Environment
Protection Authority (EPA) issued Environment Protection Licence (EPL) 20358 that covers
the CSG exploration, assessment and production activities in the GGP (EPA, 2014).

The Tiedman Irrigation Program is divided into two areas, being Stage 1A and 1B (Figure
1):

> Stage 1A is serviced by a lateral move irrigator which irrigated a maximum area of
18.2 ha, including 16 plots, two crop systems (annuals and perennials), and four
soil treatment depths.

> Stage 1B comprises an area of 8.6 ha (of which approximately 4ha is currently
under irrigation), including four plots and a mix of annual and perennial pasture.

This Monitoring Report relates to the monitoring activities specified in Part 5, Monitoring
and Recording Conditions, of Environment Protection Licence 20358 (the Licence). This
report relates specifically to the monitoring surrounding the Tiedman Irrigation Program,
and details:

1. Monitoring results from the 6-monthly soil sampling event at the Tiedman Irrigation
Program (17 November 2015).

As per the Licence, the monitoring encompasses the monitoring points at the locations as
shown in Table 1 and Figure 1.

The specific analytes and sample frequency are shown in Table 2. The monitoring results
for this reporting period are shown in Table 3.

The monitoring points that are the subject of this report are part of the GGP soil monitoring
network, as described in AGL’s Soil Quality Monitoring and Management Program (FK,
2012). Soil monitoring results for the Irrigation program are presented in a baseline water
monitoring report (FK, 2013a) and six-monthly compliance reports (FK, 2013b, 2014a and
2014b; and Jacobs, 2015a, and 2015b) up to May 2015.

For monitoring points 53 - 68 (Stage 1A), samples were taken manually using a hand
auger at 20 cm intervals down to the base of the respective treatment depth of 120 cm or
until refusal on rock, and each depth interval from each soil sample location was be
sampled and analysed.

For monitoring points 69 -81 (Stage 1B), samples were taken manually using a hand auger
at 20 cm intervals down to the base of the respective treatment depth of 120 cm or until
refusal on rock at 20 cm, and a lateral composite sample was formed from the different
sample locations from the same depth profile located in the Stage 1B area and analysed.
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The soil samples were analysed by East West Enviroag Pty Ltd, Tamworth, NSW, a National
Association of Testing Authorities (NATA) and the Australasian Soil and Plant Analysis
Council (ASPAC) accredited laboratory.

This report is prepared in accordance with the Requirements for Publishing Pollution
Monitoring Data (EPA, 2012) (Publication Requirements).

Water monitoring data collected in November for the Tiedman Irrigation Program
(monitoring points 27 - 52) will be published in a separate report in accordance with the
Requirements for Publishing Pollution Monitoring Data (EPA, 2012) (Publication
Requirements).

The remaining water and land monitoring points in EPL 20358 will be reported in
subsequent reports when the requirement for monitoring is triggered.

More information on the groundwater monitoring of the GGP is available on the project
website: agl.com.au/Gloucester
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Table 1: Soil monitoring points, Irrigation Program (as per EPL 20358)

Location (Irrigation

Type of monitoring

EPA ID no. AGLID Area) point Easting Northing
53 Cs1 Stage 1A Soil quality 402197.4 6449446.6
54 Cs2 Stage 1A Soil quality 402238.8 6449386.7
55 CS3 Stage 1A Soil quality 402280.6 6449326.7
56 Cs4 Stage 1A Soil quality 402343.7 6449423.3
57 CS5 Stage 1A Soil quality 402385.2 6449363.4
58 CS6 Stage 1A Soil quality 402426.6 6449302.9
59 Cs7 Stage 1A Soil quality 402490.2 6449399.8
60 CS8 Stage 1A Soil quality 402531.7 6449339.6
61 Cs9 Stage 1A Soil quality 402173.9 6449280.2
62 CSs10 Stage 1A Soil quality 402214.8 6449220.5
63 CS11 Stage 1A Soil quality 402256.4 6449160.1
64 CSs12 Stage 1A Soil quality 402321.4 6449256.5
65 Cs13 Stage 1A Soil quality 402361.5 6449197.0
66 CS14 Stage 1A Soil quality 402402.4 6449136.6
67 CS15 Stage 1A Soil quality 402466.6 6449233.2
68 CS16 Stage 1A Soil quality 402508.1 6449173.2
69 Cs17 Stage 1B Soil quality 402226.4 6448943.4
70 CS18 Stage 1B Soil quality 402202.8 6448877.5
71 CSs19 Stage 1B Soil quality 402317.4 6448868.3
72 CS20 Stage 1B Soil quality 402413.1 6448904.5
73 Cs21 Stage 1B Soil quality 402390.9 6448791.5
74 Cs23 Stage 1B Soil quality 402176.6 6448732.1
75 CS22 Stage 1B Soil quality 402190.3 6448810.1
76 CS24 Stage 1B Soil quality 402297.1 6448738.4
77 CS25 Stage 1B Soil quality 402379.8 6448753.0
78 CS26 Stage 1B Soil quality 402341.7 6448689.7
79 Cs27 Stage 1B Soil quality 402510.5 6448662.0
80 Cs28 Stage 1B Soil quality 402443.7 6448603.1
81 CSs29 Stage 1B Soil quality 402481.8 6448564.1

Coordinate reference system: Map Grid of Australia 1994, Zone 56
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Figure 1: Location of soil monitoring points: Irrigation Program (as per
EPL 20358)
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Table 2: Analytes monitored and frequency (as per EPL 20358) -

monitoring points 53 - 81 (soil monitoring points)

Units of
measure

Monitoring points

Frequency

53 - 68

sampling

method

Monitoring points

Frequency

69 - 81

sampling
method

e milligrams per Every 6 Special Every 6 Special
G o kilogram months Method 2 months Method 6

- milligrams per Every 6 Special Every 6 Special
e EliE A e kiloggram i mon{hs MZthod 2 monZhs MZthod 6

Boron rr_1i||igrams per Every 6 Special Every 6 Special
kilogram months Method 2 months Method 6

Calcium milligrams per Every 6 Special Every 6 Special
kilogram months Method 2 months Method 6

Cation Exchange milligrams per Every 6 Special Every 6 Special
Capacity kilogram months Method 2 months Method 6

Chloride milligrams per Every 6 Special Every 6 Special
kilogram months Method 2 months Method 6

Copper milligrams per Every 6 Special Every 6 Special
kilogram months Method 2 months Method 6

. . microsiemens Every 6 Special Every 6 Special
e per metre months Method 2 months Method 6

Exchangeable sodium Every 6 Special Every 6 Special
percentage percent months Method 2 months Method 6

Iron milligrams per Every 6 Special Every 6 Special
kilogram months Method 2 months Method 6

Magnesium milligrams per Every 6 Special Every 6 Special
kilogram months Method 2 months Method 6

Manganese milligrams per Every 6 Special Every 6 Special
kilogram months Method 2 months Method 6

. . milligrams per Every 6 Special Every 6 Special
itroge(IkEate) kiloggram i monZhs MF::thod 2 mong,hs M?ethod 6

- Every 6 Special Every 6 Special
e percent monZhs MF::thod 2 mong,hs M?ethod 6

H H Every 6 Special Every 6 Special
P P months Method 2 months Method 6

milligrams per Every 6 Special Every 6 Special
Phosphorus kiloggram i monzhs MFc)athod 2 monglhs MF()EthOd 6

- milligrams per Every 6 Special Every 6 Special
SRS kiloggram i mon{hs MZthod 2 mong/hs MZthod 6

Sodium n_1i||igrams per Every 6 Special Every 6 Special
kilogram months Method 2 months Method 6

Soil texture Visible E,]V:;Zhg In situ iv:;g/hg In situ

Sulfate n_1i||igrams per Every 6 Special Every 6 Special
kilogram months Method 2 months Method 6

Zinc milligrams per Every 6 Special Every 6 Special
kilogram months Method 2 months Method 6

Notes:

> Special Method 2 - Samples will be taken at 20 cm intervals down to the base of the respective
treatment depth of 120 cm (or until refusal on rock). For each of the four treatments, each depth

interval from each soil sample location will be sampled and analysed.

> Special Method 6 - Samples will be taken at 20 cm intervals down to the base of the respective
treatment depth of 120 cm (or until refusal on rock). A lateral composite sample will be formed from
the different sample locations from the same depth profile located in the Stage 1B area and analysed.

> Depth increments (cm below ground):

» 0-20

» 20 - 40

» 40 - 60

» 60 - 80

» 80 - 100
» 100 - 120
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Soil monitoring results

Table 3:

2015 soil

[T

ng results for monitoring points 53 - 81 (soil monitoring points)

Location
:’:r:‘:a'l';”'"‘e"t 40-60 60-80 100-120 40-60 60-80 100-120 40-60 60-80 80-100  100-120 40-60 60-80 80-100  100-120 40-60 60-80 80-100
sample date 17/11/2015 17/11/2015 17/11/2015 17/11/2015 17/11/2015
LEEDAEL A 18/12/2015 18/12/2015 18/12/2015 18/12/2015 18/12/2015
Units of measure  LOWest obtainable
Aluminium 05 . . . .
Available phosphorus ma/kg 1 90.2 112 73 111 8.8 42.8 102 75 35 5.2 10.1 104 139 8.9 137 158 123 64.3 108 104 119 147 58.8 12.2 21.1
Boron mag/kg 0.2 2.4 1.38 0.82 0.59 0.56 1.84 1.3 0.62 0.65 0.49 1.19 1.18 0.86 0.37 0.34 0.41 0.96 1.59 1.56 0.57 0.37 0.25 0.63 0.47 0.27
Calcium ma/kg 20 2930 894 414 171 96.7 1320 330 135 128 90.5 72.7 923 291 142 202 189 791 1905 490 244 317 495 1640 607 375
Cation Exchange Capacity Cmol/kg® na 21.6 25.5 27.9 26.2 18.4 14 23.3 24.3 26.4 25.6 25.7 10.7 14.5 15.2 13.2 12.1 19.8 17.4 19.1 19.7 17.6 14.6 14.8 15.5 16.4
Chioride ma/kg 5 22.7 161 221 264 184 90.5 207 218 202 177 188 34.1 106 135 77 55.5 79 37.2 123 151 127 76.8 615 162 135
Copper mg/kg 0.2 0.27 0.21 0.27 0.3 0.65 0.51 0.23 0.24 0.25 0.41 1.71 0.47 0.32 0.36 0.37 0.44 0.33 0.53 <0.2 0.6 0.95 0.76 0.34 0.29 0.4
Electrical conductivity us/m 1000 19000 32000 31000 27000 19000 30000 33000 29000 26000 24000 25000 16000 21000 21000 11000 12000 24000 17000 23000 24000 21000 16000 21000 30000 19000
Exchangeable sodium percentage % na 6.87 9.73 11.2 14.5 16.9 12 12.7 12.6 14.3 15.3 18.6 11.9 12.2 13.6 14.4 15.4 8.1 7.06 10.6 13.1 14.7 13 11.8 16.2 14
Tron ma/kg 05 108 56.2 424 336 325 144 44.5 27.8 38.5 41.9 65.4 198 84.8 59.1 353 413 56.3 134 22.2 51.2 61.0 46.0 163 161 101
Magnesium ma/kg 10 620 1567 1975 2019 1510 nsc 598 1345 1492 1759 1949 2027 540 1145 1319 1164 1050 nsc 1054 735 1153 1375 1310 1108 525 830 1366 nsc nsc
Manganese mg/kg 05 125 1.87 0.67 <05 0.64 8.37 <05 <05 <05 <05 <05 3.05 <05 <05 1.07 1.33 1.54 8.11 <05 0.65 057 119 7.26 3.58 1.01
Nitrogen (nitrate) mg/kg 0.5 10.1 2.9 4 3.8 2.7 65.5 18.9 6.76 3.8 1.9 2.9 11.5 2.9 5.2 3.5 2.8 3.6 7 5.49 3 1.8 <0.5 2.3 2.9 <0.5
Organic carbon % 0.05 2.56 073 0.48 0.27 0.11 141 055 0.38 033 0.21 0.21 1.4 0.38 023 0.14 0.18 0.7 1.68 0.49 0.24 0.14 02 1.48 0.83 033
pH® pH units na 6.41 4.14 4.11 4.1 4.17 5.02 4.14 4.02 3.99 3.98 3.97 5.08 4.31 4.33 4.48 4.58 4.03 5.42 3.98 3.92 4.01 4.32 5.22 4.2 4.64
Phosphorus ma/kg 37 432 68.5 48.1 315 374 187 62.9 a2 412 33.8 325 188 44.7 326 514 68.7 77.1 259 63.1 34.7 30.6 69.8 250 65.4 88.8
mg/kg 10 120 166 197 190 139 303 174 165 218 279 364 33 9.12 115 108 116 214 209 197 227 238 169 295 318 250
ma/kg 10 341 571 721 876 715 387 679 704 868 902 1098 292 406 474 438 429 370 282 467 593 597 438 403 575 527
Class na CL LMC LMC MC MC CL LMC MC MC MC MC CL LMC MC FSC sC CL CL LMC LMC MC MC CL LMC LMC
ma/kg 3 57.6 169 96.9 53.1 175 138 113 90.3 84.9 61.5 67.8 148 149 132 60.6 519 191 108 163 158 167 116 255 182 82.5
mg/kg 0.2 2.37 0.21 0.23 0.36 0.71 1.18 0.20 0.29 0.26 0.39 0.71 0.76 0.21 0.35 0.56 0.38 0.43 1.94 0.21 0.55 0.54 0.60 1.23 0.45 0.47

100-120

40-60 60-80
17/11/2015

18/12/2015

80-100

70.6 29.7 24 19.2 8.5
0.6 0.37 0.26 0.24 <0.2
2655 1474 963 640 168
23.7 22 24 24.9 23.2
53 123 261 366 268
0.41 0.34 0.38 0.45 0.57
20000 29000 40000 46000 29000
103 15.7 16.6 19.9 21.8
76.0 115 110 101 38.7
890 1292 1702 1850 1912
9.92 10.5 10.4 8.24 0.96
6.9 2.9 0.98 2.8 <0.5
1.68 0.92 0.98 0.59 0.14
6.52 6.11 4.72 4.76 4.44
351 126 86.1 89.5 33.4
281 278 276 444 266
564 794 913 1140 1161
cL LMC LMC LMC LMC
116 243 265 257 84.6
2.39 0.67 0.76 0.77 0.88

100-120

Monitoring point

Location
Pl s 40-60 60-80 100-120 40-60 60-80 100-120 40-60 60-80 80-100  100-120 40-60 60-80 80-100  100-120 Py 60-80 80-100  100-120 40-60 60-80 100-120
Sample date 7/11/2015 7/11/2015 17/11/2015 17/11/2015 17/11/2015 17/11/2015
pate “;';:‘:'ai“‘d /12/2015 /12/2015 /12/2015 18/12/2015 18/12/2015 18/12/2015
Units of measure  LOWest btainable
ma/kg . . .
‘Available phosphorus, ma/kg 1 120 144 8.9 5.8 196 73 139 173 114 66.4 24 16.8 13 37 227 116 7.4 95 823 112 7.1 6.2 184 60.9 795 115 60.2 39.6
ma/kg 0.2 045 027 <02 <02 0.35 021 0.22 <02 <02 057 036 0.23 013 0.42 033 <02 <02 <02 0.46 038 <02 <02 T.02 0.25 023 0.26 023 0.24
Calcium ma/kg 20 2545 784 253 107 662 450 204 390 114 1938 863 305 132 969 626 184 148 139 1719 946 380 211 241 1826 1780 2368 2008 1719
Cation Exchange Capacity Crmol/ka® na 225 16.2 166 122 9.02 236 223 211 19.1 17.7 173 183 17.1 13 155 175 215 205 144 26.2 28.6 215 23.1 24.6 24.4 24.9 25 24.5
Chioride ma/kg 5 81 141 146 120 51 168 220 269 201 292 2 121 865 715 138 287 324 283 204 122 212 150 505 341 335 357 309 316
Copper, ma/kg 0.2 0.52 0.23 02 031 0.34 <02 0.34 052 0.48 0.47 035 <02 0.76 032 034 0.24 037 0.49 037 <02 029 0.49 13 030 0.55 077 037 0.84
Electrical conductivi us/m 1000 28000 25000 20000 15000 13000 27000 32000 35000 33000 16000 21000 21000 15000 21000 24000 33000 38000 28000 13000 34000 28000 21000 25000 57000 58000 74000 83000 76000
Exchangeable sodium percentage % na 107 132 143 18.9 17.6 15 159 192 223 5.54 123 111 135 154 16.1 194 21.9 22.4 6.67 126 112 144 132 124 122 119 137 142
Tron ma/kg 05 109 895 69 363 179 511 100 915 62.8 270 T61 39.1 565 178 153 772 231 18.6 86.9 292 425 25 9.4 611 825 109 80.1 972
Magnesium ma/kg 10 792 942 1117 939 nsc nsc 465 1831 1818 1715 1626 nsc 682 1000 1398 1446 nsc nsc 699 1028 1496 1885 1788 nsc 547 2126 2756 2037 nsc nsc 2224 1400 1434 1129 1311 1420
Manganese ma/kg 05 13 126 138 <05 104 0.86 0.95 1.36 0.58 714 274 <05 0.64 351 1.52 <05 <05 <05 7.46 <05 <05 1.53 9.81 25 2.93 4.08 521 6.29
Nitrogen (nitrate) ma/kg 05 58 <05 <05 <05 s 34 18 a4 27 7.1 4 16 17 6.2 464 26 52 5.4 5.1 238 2.1 18 144 6.1 6.0 5.1 74 57
Organic carbon % 0.05 182 073 03 0.13 127 0.46 0.43 037 0.18 233 0.87 0.37 0.2 112 0.6 0.35 024 0.19 133 081 0.46 023 37 072 0.67 0.96 0.67 073
oH pH units na 6.62 442 a2 414 537 434 4.24 456 444 577 436 4.24 424 553 459 47 554 6.28 6.2 5.19 5.1 6.19 7.1 6.42 6.78 7.04 6.51 6.57
Phosphorus ma/kg 37 434 107 506 63 171 429 345 456 33 350 110 542 508 179 86.1 57.2 491 64.7 301 78.7 538 692 1873 211 220 360 229 247
Potassium ma/kg 10 471 256 252 317 108 177 253 664 258 524 288 119 287 178 147 175 208 234 178 140 204 133 504 309 324 258 224 316
Sodium ma/kg 10 553 492 547 528 366 813 817 933 976 347 490 467 532 459 574 779 1083 1055 221 761 738 711 700 699 686 682 789 800
Class na cL [N MC sc cL MC MC MC FsC cL LMC [ MC cL MC MC MC MC cL MC MC MC cL cL LMC MC MC MC
ma/kg 3 224 185 88.5 522 81 143 156 199 178 122 154 98.7 492 111 86.4 852 69.9 471 528 234 744 546 68.4 270 351 729 963 825
ma/kg 02 5.35 065 037 031 052 021 0.66 0.80 051 162 0.5 <02 037 095 052 036 0.27 034 136 <02 <02 03 6.2 0.66 1.26 257 0.62 162
Monitoring point 69-81
Location cs-13 cs-14 cs-15 cs-16 Composite sample from CS17 - €529 (inclusive)
CCE s 40-60 60-80 100-120 40-60 60-80 100-120 40-60 60-80 80-100  100-120 40-60 60-80 80-100  100-120 20-a0 40-60 60-80 80-100  100-120
sample date 17/11/2015 17/11/2015 17/11/2015 17/11/2015 17/11/2015
wEn “Gd';:;'"ai“‘d /12/2015 /12/2015 /12/2015 /12/2015 18/12/2015
Units of measure  “OWest obtainable
mg/kg . - .
ma/kg 1 714 194 6 s 7.4 6.1 36.2 52 45 55 958 19 65 107 143 103 254 2756 27 142 5.4 12.9 201 134 5.4 216 7.9 183
ma/kg 0.2 0.48 034 0.25 <02 <02 026 07 0.58 051 037 0.53 0.28 0.26 024 <02 <02 0.66 023 0.22 <02 <02 <02 0.49 035 0.22 022 <02 <02
Calcium ma/kg 20 1981 855 368 234 313 211 1576 795 715 640 2993 1015 652 539 201 182 3228 1072 500 509 115 269 629 470 385 183 125 231
Cation Exchange Capacity Crmol/ka® na 19 138 26 235 2 219 12.8 165 17.8 163 228 16.7 208 188 17.5 173 254 213 225 277 254 253 8.75 196 215 191 183 193
Chioride ma/kg 5 78 505 152 975 995 72 83 206 188 141 447 113 194 155 158 129 38 209 465 520 368 348 254 605 126 227 353 367
Copper ma/kg 0.2 033 03 <02 <02 0.29 089 0.4 <02 034 028 0.55 032 0.29 035 117 235 0.71 0.5 0.32 029 0.72 055 0.86 021 0.24 035 0.62 081
Electrical conductivit us/m 1000 25000 23000 22000 18000 17000 13000 20000 32000 30000 22000 26000 30000 35000 25000 25000 22000 22000 34000 54000 44000 31000 24000 7000 12000 19000 13000 38000 43000
Exchangeable sodium percentage % na 118 14 8.29 104 123 144 11 9.96 911 9.02 7.68 119 119 131 158 17.1 6.4 133 17.8 197 183 18.1 9.78 121 132 18.1 218 229
Tron ma/kg 05 183 348 282 334 448 519 153 50.1 38.8 352 153 534 32.0 317 9.6 53.0 5.1 7.0 55.1 326 141 138 375 359 296 297 369 612
Magnesium ma/kg 10 759 715 1442 1495 1487 1731 350 501 606 550 nsc nsc 672 945 1319 1299 1354 1359 821 1516 1622 2288 2333 2250 479 1274 1557 1518 1507 1525
Manganese ma/kg 05 271 147 <05 <05 0.58 05 1531 412 131 234 264 1.63 1.05 117 187 .02 10.5 319 2.47 101 <05 <05 286 053 <05 <05 05 0.9
Nitrogen (nitrate) ma/kg 05 52 26 15 2 22 16 117 6.9 36 5.9 93 35 27 ) <05 5.1 16.3 6.92 4.9 2.06 11 3 33 25 14 16 2.38 <05
Organic carbon % 0.05 167 0.89 0.43 0.42 0.37 0.18 273 115 0.57 14 2.04 087 0.63 053 0.29 034 2.16 074 0.79 063 0.19 027 2.06 065 0.56 037 0.24 028
oH PH units na 533 4.47 4.06 4.04 2.04 4.06 4.9 398 5.86 382 6.97 4.47 418 4.19 4.08 4.07 6.91 5.88 5.94 5.39 5.08 5.12 474 418 414 4.24 4.37 439
Phosphorus ma/kg 37 257 200 484 a5 394 a2 277 979 701 53.1 387 146 838 752 458 454 672 149 170 122 106 834 382 503 77 28 421 106
Potassium ma/kg 10 291 197 212 164 216 272 218 308 307 507 302 183 192 225 215 270 378 229 263 512 344 304 360 203 219 235 177 214
ma/kg 10 516 447 456 S62 624 726 324 377 372 339 402 459 572 568 635 652 374 654 524 1253 1071 1051 197 547 654 796 918 1016
Class na cL LMC MC LMC MC MC cL [N MC MC cL L MC MC MC MC cL L MC MC MC MC [N MC MC MC MC MC
ma/kg 3 257 152 69.6 618 738 516 123 188 186 179 186 264 261 603 136 138 525 150 266 279 183 142 207 219 552 102 105 115
ma/kg 0.2 1.20 067 0.23 025 0.43 1.79 152 030 031 037 2.28 036 0.29 037 1.36 1.56 6.40 087 0.47 0.42 0.67 0.48 4.27 <02 <02 <02 036 043
Notes:
na - not available
nsc - no sample collected; refusal on rock
bl - below ground level
a - Cation Exchange Capacity s reported in Cmol/kg, although it is noted the EPL requires CEC to be reported in ma/kg which is an inappropriate unit of measure for this analyte.
b - The calcium chioride method has been used to measure soil pH
¢ - Northcote texture classification:
c Clay loam
cs Clayey sand
Fsc Fine sandy clay
FscL Fine sandy clay loam
Lc Light clay
LMe Light medium clay
MC Medium clay
sc Sandy clay
GGP EPL 20358 Water Monitoring Report - Irrigation Trial: December 2015 Page 8 of 10




References

Environment Protection Authority (EPA), 2004. Approved Methods for the Sampling and
Analysis of Water Pollutants in New South Wales, The Department of Environment and
Conservation, Sydney, Australia. Available online:
http://www.environment.nsw.gov.au/resources/water/approvedmethods-water.pdf

Environment Protection Authority (EPA), 2014. Environment Protection Licence 20358.
Available online: Environment Protection Licence 20358

Fodder King (FK), 2012. Soil Quality Monitoring and Management Program. Available
online:
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%
20Energy/CSG%20and%20the%?20Environment/Gloucester/Plans%20and%?20Proposals/20
13/May/Gloucester%20Soil%20Management.pdf

Fodder King (FK), 2013a. Soil quality monitoring and management, Tiedman Irrigation
Trial, Report 1 - Pre Irrigation (activities to 31 March 2013), Report for AGL Upstream
Investments Pty Ltd, May 2013. Available online:
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%
20Energy/CSG%20and%20the%?20Environment/Gloucester/Assessments%20and%20Repo
rts/2013/S0il%20Quality%20Monitoring%20and%20Management%20Report%201%?20Pre
%?20Irrigation.pdf

Fodder King (FK), 2013b. Soil quality monitoring and management, Tiedman Irrigation
Trial, Report 2 - Irrigation (activities from 1 April to 30 June 2013), Report for AGL
Upstream Investments Pty Ltd, August 2013. Available online:
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%
20Energy/CSG%20Community%20News/Gloucester/Community%20Updates/2013/Septem
ber/FK%20AGL%20DRE%20Rpt%202 Final LowRes.pdf

Fodder King (FK), 2014a. Soil quality monitoring and management, Tiedman Irrigation
Trial, Report 3 - Irrigation (activities from 1 July to 31 December 2013), Report for AGL
Upstream Investments Pty Ltd, January 2014. Available online:
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%?20Source%
20Energy/CSG%?20and%20the%?20Environment/Gloucester/Assessments%20and%20Repo
rts/2014/20140101S0il%20Quality%20Monitoring%?20and%20Management%20Program%
20%20Report%203%20Irrigation%20Activities%20from%201%20July%20t0%2031%20D
ecember%202013.pdf

Fodder King (FK), 2014b. Soil quality monitoring and management, Tiedman Irrigation
Trial, Report 4 - Irrigation (activities from 1 January to 4 July 2014), Report for AGL
Upstream Investments Pty Ltd, August 2014. Available online:
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%
20Energy/Gloucester%20Document%20Repository/Irrigation%20Program/20140828 Soil
%20quality%?20monitoring%20and%20management%20%?20%20Compliance%20Report%
204%20%20%20Irrigation.pdf

Jacobs, 2015a. Tiedman Irrigation Program, Soil quality monitoring and management
program, Report 5: irrigation, activities from 4 July 2014 to 31 December 2014, January
2015 Compliance Report, Report for AGL Upstream Investments Pty Ltd, February 2015.
Available online:
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%?20Source%
20Energy/Gloucester%?20Document%20Repository/Irrigation%20Program/20150227 Soil
%20Quality%20Monitoring%20and%20Management%20Program%20%20%20Compliance
%?20Report%205%20Irrigation.pdf

Jacobs, 2015b. Tiedman Irrigation Program, Soil quality monitoring and management
program, Report 6: irrigation, activities from 1 January 2015 - 30 June 2015, Report for
AGL Upstream Investments Pty Ltd, August 2015. Available online:
https://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%?20Source
%?20Energy/Gloucester%20Document%20Repository/Irrigation%20Program/20150827 Soi
1%20Quality%20Monitoring%20and%20Management%20Program%20%20%20Report%20
6%20%20%20Irrigation.pdf

Rayment, G.E. & Higginson, F.R., 1992. Australian Laboratory Handbook of Soil and Water
Chemical Methods. Inkata Press

GGP EPL 20358 Water Monitoring Report — Tiedman Irrigation Program: December 2015 Page 9 of 10


http://www.environment.nsw.gov.au/resources/water/approvedmethods-water.pdf
http://www.epa.nsw.gov.au/prpoeoapp/ViewPOEOLicence.aspx?DOCID=54318&SYSUID=1&LICID=20358
http://www.epa.nsw.gov.au/prpoeoapp/ViewPOEOLicence.aspx?DOCID=54318&SYSUID=1&LICID=20358
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20and%20the%20Environment/Gloucester/Plans%20and%20Proposals/2013/May/Gloucester%20Soil%20Management.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20and%20the%20Environment/Gloucester/Plans%20and%20Proposals/2013/May/Gloucester%20Soil%20Management.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20and%20the%20Environment/Gloucester/Plans%20and%20Proposals/2013/May/Gloucester%20Soil%20Management.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20and%20the%20Environment/Gloucester/Assessments%20and%20Reports/2013/Soil%20Quality%20Monitoring%20and%20Management%20Report%201%20Pre%20Irrigation.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20and%20the%20Environment/Gloucester/Assessments%20and%20Reports/2013/Soil%20Quality%20Monitoring%20and%20Management%20Report%201%20Pre%20Irrigation.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20and%20the%20Environment/Gloucester/Assessments%20and%20Reports/2013/Soil%20Quality%20Monitoring%20and%20Management%20Report%201%20Pre%20Irrigation.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20and%20the%20Environment/Gloucester/Assessments%20and%20Reports/2013/Soil%20Quality%20Monitoring%20and%20Management%20Report%201%20Pre%20Irrigation.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20Community%20News/Gloucester/Community%20Updates/2013/September/FK%20AGL%20DRE%20Rpt%202_Final_LowRes.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20Community%20News/Gloucester/Community%20Updates/2013/September/FK%20AGL%20DRE%20Rpt%202_Final_LowRes.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20Community%20News/Gloucester/Community%20Updates/2013/September/FK%20AGL%20DRE%20Rpt%202_Final_LowRes.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20and%20the%20Environment/Gloucester/Assessments%20and%20Reports/2014/20140101Soil%20Quality%20Monitoring%20and%20Management%20Program%20%20Report%203%20Irrigation%20Activities%20from%201%20July%20to%2031%20December%202013.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20and%20the%20Environment/Gloucester/Assessments%20and%20Reports/2014/20140101Soil%20Quality%20Monitoring%20and%20Management%20Program%20%20Report%203%20Irrigation%20Activities%20from%201%20July%20to%2031%20December%202013.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20and%20the%20Environment/Gloucester/Assessments%20and%20Reports/2014/20140101Soil%20Quality%20Monitoring%20and%20Management%20Program%20%20Report%203%20Irrigation%20Activities%20from%201%20July%20to%2031%20December%202013.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20and%20the%20Environment/Gloucester/Assessments%20and%20Reports/2014/20140101Soil%20Quality%20Monitoring%20and%20Management%20Program%20%20Report%203%20Irrigation%20Activities%20from%201%20July%20to%2031%20December%202013.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/CSG%20and%20the%20Environment/Gloucester/Assessments%20and%20Reports/2014/20140101Soil%20Quality%20Monitoring%20and%20Management%20Program%20%20Report%203%20Irrigation%20Activities%20from%201%20July%20to%2031%20December%202013.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/Gloucester%20Document%20Repository/Irrigation%20Program/20140828_Soil%20quality%20monitoring%20and%20management%20%20%20Compliance%20Report%204%20%20%20Irrigation.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/Gloucester%20Document%20Repository/Irrigation%20Program/20140828_Soil%20quality%20monitoring%20and%20management%20%20%20Compliance%20Report%204%20%20%20Irrigation.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/Gloucester%20Document%20Repository/Irrigation%20Program/20140828_Soil%20quality%20monitoring%20and%20management%20%20%20Compliance%20Report%204%20%20%20Irrigation.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/Gloucester%20Document%20Repository/Irrigation%20Program/20140828_Soil%20quality%20monitoring%20and%20management%20%20%20Compliance%20Report%204%20%20%20Irrigation.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/Gloucester%20Document%20Repository/Irrigation%20Program/20150227_Soil%20Quality%20Monitoring%20and%20Management%20Program%20%20%20Compliance%20Report%205%20Irrigation.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/Gloucester%20Document%20Repository/Irrigation%20Program/20150227_Soil%20Quality%20Monitoring%20and%20Management%20Program%20%20%20Compliance%20Report%205%20Irrigation.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/Gloucester%20Document%20Repository/Irrigation%20Program/20150227_Soil%20Quality%20Monitoring%20and%20Management%20Program%20%20%20Compliance%20Report%205%20Irrigation.pdf
http://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/Gloucester%20Document%20Repository/Irrigation%20Program/20150227_Soil%20Quality%20Monitoring%20and%20Management%20Program%20%20%20Compliance%20Report%205%20Irrigation.pdf
https://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/Gloucester%20Document%20Repository/Irrigation%20Program/20150827_Soil%20Quality%20Monitoring%20and%20Management%20Program%20%20%20Report%206%20%20%20Irrigation.pdf
https://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/Gloucester%20Document%20Repository/Irrigation%20Program/20150827_Soil%20Quality%20Monitoring%20and%20Management%20Program%20%20%20Report%206%20%20%20Irrigation.pdf
https://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/Gloucester%20Document%20Repository/Irrigation%20Program/20150827_Soil%20Quality%20Monitoring%20and%20Management%20Program%20%20%20Report%206%20%20%20Irrigation.pdf
https://www.agl.com.au/~/media/AGL/About%20AGL/Documents/How%20We%20Source%20Energy/Gloucester%20Document%20Repository/Irrigation%20Program/20150827_Soil%20Quality%20Monitoring%20and%20Management%20Program%20%20%20Report%206%20%20%20Irrigation.pdf

The State of NSW and Environment Protection Authority (EPA), 2012. Requirements for

publishing pollution monitoring data. Environment Protection Authority, Sydney, Australia.
Available online:

http://www.epa.nsw.gov.au/resources/licensing/130742regpubpmdata.pdf

GGP EPL 20358 Water Monitoring Report — Tiedman Irrigation Program: December 2015 Page 10 of 10



