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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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hilst every care is taken by EHS Support to ensure the accuracy of the digital data, EHS Support makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular
purpose and disclaims all responsibility and liability (including without limitation, liability in negligence for any expenses, losses, damages (including indirect or consequential damage) and costs which may be
incurred as a result of data being inaccurate in anyway for any reason. Electronic files are provided for information only.
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CO-ORDINATES CO-ORDINATES
ASSET LOCATION EASTING NORTHING RL DATE ASSET LOCATION EASTING NORTHING RL DATE
A REMOVED - - - May-04 49 REMOVED - - - May-04
B REMOVED - - - May-04 50 REMOVED - - - May-04
C REMOVED - - - May-04 51A REMOVED - - - May-04
D REMOVED - - - May-04 51B REMOVED - - - Jul-13
E REMOVED - - - May-04 52 REMOVED - - - May-04
F REMOVED - - - May-04 53 REMOVED - - - May-04
G REMOVED - - - May-04 54 REMOVED - - - May-04
H REMOVED - - - May-04 55 REMOVED - - - May-04
| REMOVED - - - May-04 56 UNALLOCATED - - - -
J REMOVED - - - May-04 57 REMOVED - - - May-04
K REMOVED - - - May-04 58 REMOVED - - - May-04
L UNALLOCATED - - - Jul-05 59 REMOVED - - - May-04
M REMOVED - - - Jul-13 60 REMOVED - - - May-04
N REMOVED - - - Jul-13 61 REMOVED - - - May-04
o REMOVED - - - Jul-13 62 REMOVED - - - May-04
P REMOVED - - - Jul-13 63 REMOVED - - - May-04
Q REMOVED - - - Jul-13 64 REMOVED - - - May-04
R REMOVED - - - Jul-13 65 REMOVED - - - May-04
S REMOVED - - - Jul-13 66 REMOVED - - - May-04
m REMOVED - - - May-04 67 REMOVED - - - May-04
T2 REMOVED - - - May-04 68 REMOVED - - - May-04
T3 REMOVED - - - May-04 69 REMOVED - - - May-04
T4 REMOVED - - - May-04 70 REMOVED - - - May-04
JT5 REMOVED - - - May-04 71 REMOVED - - - May-04
JT6 REMOVED - - - May-04 72 REMOVED - - - May-04
77 REMOVED - - - May-04 73 REMOVED - - - May-04
T8 REMOVED - - - May-04 74 REMOVED - - - May-04
9 REMOVED - - - May-04 75 REMOVED - - - May-04
JT10 REMOVED - - - May-04 76 REMOVED - - - May-04
T REMOVED - - - May-04 77 REMOVED - - - May-04
JT12 REMOVED - - - Jul-05 78 REMOVED - - - May-04
JT13 SUMP 5 709503.72 8630383.55 - Jul-05 79 REMOVED - - - May-04
T14 N-Q STATION 709339.35 8630304.70 30.39 ?? 80 REMOVED - - - May-04
JT15 QSTATION 709362.32 8630262.18 - Mar-11 81 REMOVED - - - May-04
JT16 P STATION 709276.97 8630255.54 - Mar-11 82 REMOVED - - - May-04
Tz REMOVED - - - Jul-13 83 REMOVED - - - May-04
JT18 REMOVED - - - Jul-13 84 REMOVED - - - May-04
JT19 REMOVED - - - Mar-16 85 REMOVED - - - May-04
JT20 160mm MAIN 709184.81 8630238.65 - Nov-18 86 REMOVED - - - May-04
JT21 160mm MAIN 709038.99 8630117.89 Oct-19 87 REMOVED - - - May-04
1 REMOVED - - - May-04 88 REMOVED - - - May-04
2 REMOVED - - - May-04 89 REMOVED - - - Jul-13
3 REMOVED - - - May-04 90 REMOVED - - - Jul-13
4 REMOVED - - - - 91 REMOVED - - - Jul-13
5 REMOVED - - - - 92 REMOVED - - - Jul-13
6 REMOVED - - - May-04 93 REMOVED - - - Jul-13
7 REMOVED - - - May-04 94 160mm MAIN 709204.45 8630207.46 - Jul-13
8 REMOVED - - - May-04 95 REMOVED - - - Jul-13
9 REMOVED - - - May-04 96 REMOVED - - - Jul-13
10 REMOVED - - - May-04 97 REMOVED - - - Jul-13
11 REMOVED - - - May-04 98 REMOVED - - - Jul-13
12 REMOVED - - - May-04 99 REMOVED - - - Jul-13
13 REMOVED - - - May-04 100 REMOVED - - - Jul-13
14 REMOVED - - - May-04 101 REMOVED - - - Jul-13
15 REMOVED - - - May-04 102 REMOVED - - - ??
16 REMOVED - - - May-04 103 REMOVED - - - Jul-13
17 REMOVED - - - May-04 104 REMOVED - - - Jul-13
18 REMOVED - - - May-04 105 REMOVED - - - Jul-13
19 REMOVED - - - May-04 106 REMOVED - - - Jul-13
20 REMOVED - - - May-04 107 REMOVED - - - ??
21 REMOVED - - - May-04 108 REMOVED - - - Jul-13
22 REMOVED - - - May-04 109 REMOVED - - - Jul-13
23 REMOVED - - - May-04 110 REMOVED - - - Jul-13
24 REMOVED - - - May-04 111 REMOVED - - - Jul-13
25 REMOVED - - - May-04 112 REMOVED - - - Jul-13
26 REMOVED - - - May-04 113 REMOVED - - - Jul-13
27 REMOVED - - - May-04 103 redrill 160mm MAIN 709326.54 8630289.92 39.87 Mar-16
28 REMOVED - - - May-04 104 redrill 160mm MAIN 709282.50 8630291.75 39.77 Mar-16
29 REMOVED - - - May-04 112 redrill 160mm MAIN 709349.02 8630384.28 34.2 Mar-16
30 REMOVED - - - May-04 113 redrill 160mm MAIN 709303.33 8630378.10 34.9 Mar-16
31 REMOVED - - - May-04 114 160mm MAIN 709132.07 8630243.48 30.79 Mar-16
32 REMOVED - - - May-04 115 REDRILL - - - Mar-16
33 REMOVED - - - May-04 116 DISCONNECTED 709133.55 8630313.11 36.71 Mar-16
34 REMOVED - - - May-04 117 REDRILL - - - Mar-16
35 REMOVED - - - May-04 118 160mm MAIN 709134.54 8630376.77 31.69 Mar-16
36 REMOVED - - - May-04 119 REDRILL - - - Mar-16
37 REMOVED - - - May-04 120 160mm MAIN 709172.94 8630377.02 31.93 Mar-16
38 REMOVED - - - May-04 121 160mm MAIN 709210.16 8630378.06 32.74 Mar-16
39 REMOVED - - - May-04 122 160mm MAIN 709246.61 8630379.08 33.51 Mar-16
40 REMOVED - - - May-04 123 REDRILL - - - Mar-16
41 REMOVED - - - May-04 124 160mm MAIN 709205.03 8630339.89 31.04 Mar-16
42 REMOVED - - - May-04 125 160mm MAIN 709159.34 8630303.47 39.15 Mar-16
43 REMOVED - - - May-04 126 160mm MAIN 709204.77 8630301.40 39.48 Mar-16
44 REMOVED - - - May-04 127 REDRILL - - - Mar-16
45 REMOVED - - - May-04 128 REDRILL - - - Mar-16
46 REMOVED - - - May-04 129 UNALLOCATED - - - -
47 REMOVED - - - May-04 130 160mm MAIN 709232.42 8630347.46 36.671 Mar-16
48 REMOVED - - - May-04 131 REDRILL - - - Mar-16
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CO-ORDINATES CO-ORDINATES
ASSET LOCATION EASTING NORTHING RL DATE ASSET LOCATION EASTING NORTHING RL DATE
132 160mm MAIN 709262.13 8630320.10 38.4 Oct-20
133 160mm MAIN 709357.45 8630312.66 38.83 Oct-20
134 160mm MAIN 709076.63 8630165.86 26.51 Oct-20
135 160mm MAIN 709074.63 8630131.29 26.79 Oct-20
136 160mm MAIN 709086.32 8630091.86 29.26 Oct-20
137 160mm MAIN 709085.00 8630052.37 29.51 Oct-20
138 160mm MAIN 709120.95 8630048.31 29.68 Oct-20
139 160mm MAIN 709154.19 8630048.68 29.99 Oct-20
140 160mm MAIN 709191.60 8630049.84 30.26 Oct-20
141 160mm MAIN 709294.09 8630333.26 37.45 Oct-20
142 160mm MAIN 709395.15 8630328.25 31.18 Oct-20
143 160mm MAIN 709101.62 8630348.08 27.59 Oct-20
144 DISCONNECTED 709092.94 8630384.71 25.2 Oct-20
109 redrill 160mm MAIN 709325.97 8630339.09 37.16 Oct-20
110 redrill 160mm MAIN 709367.83 8630352.81 36.41 Oct-20
111 redrill 160mm MAIN 709389.32 8630384.84 34 Oct-20
115 redrill 160mm MAIN 709123.28 8630274.34 33.54 Oct-20
117 redrill 160mm MAIN 709131.22 8630340.31 35.56 Oct-20
119 redrill 160mm MAIN 709199.28 8630271.64 38.25 Oct-20
123 redrill 160mm MAIN 709163.06 8630342.62 36.78 Oct-20
127 redrill 160mm MAIN 709243.13 8630290.52 39.95 Oct-20
128 redrill 160mm MAIN 709163.68 8630266.45 37.58 Oct-20
131 redrill 160mm MAIN 709368.42 8630276.68 37.03 Oct-20
145 160mm MAIN 709166.47 8630214.49 37.38 May-22
146 DISCONNECTED 709128.69 8630203.07 36.77 May-22
147 160mm MAIN 709164.92 8630191.68 37.14 May-22
148 DISCONNECTED 709110.28 8630163.17 36.26 May-22
149 160mm MAIN 709136.50 8630158.63 36.01 May-22
150 160mm MAIN 709165.09 8630149.35 36.45 May-22
151 DISCONNECTED 709114.86 8630119.88 36.01 May-22
152 160mm MAIN 709154.75 8630117.16 36.09 May-22
153 160mm MAIN 709129.57 8630082.19 36.78 May-22
154 160mm MAIN 709165.76 8630081.27 37.19 May-22
156 160mm MAIN 709199.55 8630117.04 27.24 May-22
158 160mm MAIN 709117.21 8630413.40 23.52 May-22
159 160mm MAIN 709162.76 8630407.75 25.12 May-22
161 160mm MAIN 709238.89 8630422.42 23.45 May-22
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MONTHLY LANDFILL GAS REPORT

Site: Shoal Bay Client: Darwin City Council
Month: Jun-2021
Flare
Volume of landfill gas flared: 29,246| m’ (current month)
Average flow rate: 41| m>/h (current month)
Cumulative volume of landfill gas flared: 550,279| m> (financial year to date)
Report month hours: 720| (current month)
Combined hours all flares: 57| (current month)
Average methane composition of landfill gas: N/A| % (current month)
Average carbon dioxide composition of landfill gas: N/A| % (current month)
Average oxygen composition of landfill gas: N/A| % (current month)
Carbon dioxide equivalent methane combusted (CO,e) (approx): N/A| tonnes  (current month)
Cumulative Monthly Landfill Gas Report
2020-21 FY Volume of Landfill Gas Flow - scm CO.e - tonnes Exported VOI ume Of La ndf| II GaS FIOW -
Month Flares REF Total Flares REF KWH

Jul 3,239 457,544 460,783 N/A 3,953 733,644 sém

Aug 27,119 388,472 415,591 N/A 3,450 604,240 500.000

Sep 16,942 375,022 391,964 N/A 3,247 571,792 ’

Oct 10,154 449,665 459,819 N/A 4,020 718,516/ 400,000

Nov 19,843 443,487 463,330 N/A 4,399 737,160 300.000

Dec 141,845 443,008 584,853 1,464 4,557 740,463 !

Jan 21,568 430,193 451,761 239 4,726 750,825| 200,000

Feb 140,650 300,900 441,550 1,461 3,133 520,272

Mar 110,018 305,413 415,431 1,125 3,071 534,555 100,000

Apr 24,435 384,366 408,801 N/A 4,010 648,160 0

May 5,220 368,067 373,287 N/A 3,778 602,529 Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Jun 29,246 333,825 363,071 N/A 3,199 540,541

TOTALS 550,279 4,679,962 | 5,230,241 4,289 45,542 7,702,697 W Flares ™ REF

Renewable Energy Facility

Volume of landfill gas ultilised:

Average flow rate less down time:

Average flow rate calendar month:

Exported KWH:

Average methane composition of landfill gas:

Average carbon dioxide composition of landfill gas:
Average oxygen composition of landfill gas:

Power station operation:

Cummulative Station Hours

Carbon dioxide equivalent methane combusted (CO,e) (approx):

333,825 |

526

464|

540541 |

50.3|

0|

0|

634.10|

634.20|

3198.86|

m (current month)
m*/h (current month)
m>/h (current month)
KWH (current month)
% (current month)
% (current month)
% (current month)
Hours (current month)
Hours (current month)
tonnes  (current month)

REF Comment:

Utility trips 34.9 hours downtime.

Gas Field Comment




Shoal Bay Monthly Landfill Gas Report June 2022

Flare Summary 01/06/2022 to 30/06/2022
Volume of landfill gas flared 27,252 m> (current month)
Cumulative volume of landfill gas flared 585,478 m> (financial year to date)
Average flow rate 38 m’/h (current month)
Hours in reporting period 710.3 hours (current month)
Flare combined operation hours 72.9 hours (current month)

Average Gas Compositon

Methane 48.0 % (current month)
Carbon Dioxide 28.0 % (current month)
Oxygen 0.8 % (current month)
Carbon dioxide equivalent methane combusted (CO2e) 249.06 tonnes (current month)
m’ CO,e Generated .
Month Flares | REF Total Flares | REF kWh Monthly Volume of Landfill Gas
Jul 0 391,796 | 391,796 N/A 3,577.93 | 631,238 | 450,000
Aug 13,974 379,339 393,313 N/A 3,452.04 585,609 400,000
Sep 21,566 353,299 374,865 N/A 3,281.02 533,266 350,000
Oct 46,468 300,417 346,885 N/A 2,873.45 454,097 ’
Nov 27,610 332,933 | 360,543 N/A 3,188.60 | 518,045 | 300,000
Dec 2,527 354,950 | 357,477 N/A 3,451.21 | 562,869 | 250,000
Jan 849 335,136 335,985 N/A 3,389.34 537,303 | 200,000
Feb 88,565 190,187 | 278,752 N/A 1,998.25 | 280,404 | 150,000
Mar 60,447 295,406 | 355,853 N/A - 3,099.27 | 434,090 | 14000
Apr 120,025 211,293 331,318 N/A 2,185.14 306,777 50.000
May 176,195 210,876 387,071 N/A 2,043.00 311,085 ’
Jun 27,252 373,695 400,947 249.06 3,466.98 566,934 0
Totals 585,478] 3,729,327| 4,314,805 | 249.06 | 36,006.23 | 5,721,717 Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Renewable Energy Facility

Volume of landfill gas utilised 373,695 m> (current month)
Average flow rate less down time 584 m’ (current month)
Average flow rate calendar month 519 m’/h (current month)
Generated kWh 566,934 kWh (current month)
Average methane composition of landfill gas 48.7 % (current month)
Average carbon dioxide composition of landfill gas N/A % (current month)
Average oxygen composition of landfill gas N/A % (current month)
Power station operation 639.70 hours (current month)
Cumulative station hours 639.70 hours (current month)
Carbon dioxide equivalent methane combusted (CO2e) 3,466.98 tonnes (current month)

REF Comments

Gas Field Comments




Shoal Bay Monthly Landfill Gas Report February 2023

Flare Summary 01/02/2023 to 01/03/2023
Volume of landfill gas flared 82,371 m’ (current month)
Cumulative volume of landfill gas flared 414,069 m’ (financial year to date)
Average flow rate 123 m*/h (current month)
Hours in reporting period 672.0 hours (current month)
Flare combined operation hours 379.9 hours (current month)

Average Gas Compositon

Methane 53.2 % (current month)
Carbon Dioxide 30.0 % (current month)
Oxygen 0.2 % (current month)
Carbon dioxide equivalent methane combusted (CO2e) 834.36 tonnes (current month)
Gas Volume by Month FY 2022/23
3
m CO,e Generated .
Month Flares | REF Total Flares | REF kWh Monthly Volume Of Landfl” Gas

Jul 25,946 430,678 456,624 N/A 3,943.26 670,251 | 500,000

Aug 88,701 400,423 489,124 717.77 3,804.90 644,817 450,000

Sep 23,097 448,783 471,880 N/A 4,421.44 742,877 400,000

Oct 40,408 417,007 | 457,415 N/A 4,191.04 | 706,180 | 351 000

Nov 57,235 433,144 490,379 544.88 4,266.08 719,338 3001000

Dec 36,381 452,702 | 489,083 358.82 4,544.36 | 769,969 250'000

Jan 59,930 444,604 504,534 605.91 4,465.47 756,472 2001000

Feb 82,371 376812 | 459,183 | 83436 391801 | 653578 | '

Mar ’

Apr 100,000

May 50,000

Jun 0

Totals 414,069] 3,404,153| 3,818,222 | 3,061.74 | 33,554.56 | 5,663,482 Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Renewable Energy Facility

Volume of landfill gas utilised 376,812 m’ (current month)
Average flow rate less down time 598 m’ (current month)
Average flow rate calendar month 560 m>/h (current month)
Generated kWh 653,578 kWh (current month)
Average methane composition of landfill gas 54.6 % (current month)
Average carbon dioxide composition of landfill gas N/A % (current month)
Average oxygen composition of landfill gas N/A % (current month)
Power station operation 629.50 hours (current month)
Cumulative station hours 629.50 hours (current month)
Carbon dioxide equivalent methane combusted (CO2e) 3,918.01 tonnes (current month)

REF Comments
Utility trips 4.0 engine hours downtime.

Gas Field Comments
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GENERAL WASTE LANDFILL DEVELOPMENT PLAN
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GENERAL WASTE LANDFILL DEVELOPMENT PLAN

1.0 INTRODUCTION

The City of Darwin (Council) commissioned Golder Associates Pty Ltd (Golder) to prepare a Landfill
Development Plan for future general waste landfill cells at the Shoal Bay Waste Management Facility
(SBWMF) in Darwin. The SBWMF leased by Council from the Department of Defence and is subject to land
use restrictions associated with uncleared unexploded ordinance (UXO).

Future development of landfill stages to support continued general waste disposal at SBWMF until at least
the end of the current lease in 2034.

This Landfill Development Plan for Stages 5 to 10 general waste disposal cells presents the following:
Proposed stage floor, leachate collection and final landform geometry.

Nominal timing for stage construction and filling.

Indicative stormwater drain alignments.

Indicative sizing and locations of future sediment ponds.

Key considerations for the detailed design of future general waste cells.

The Landfill Development Plan for inert waste disposal within Stage 2 is presented separately (Golder
reference 1653988-008, August 2016).

2.0 BACKGROUND INFORMATION

2.1 General
This Landfill Development Plan should be read in conjunction with the following documents:

m Report 1: ‘Environment Protection and Biodiversity Conservation Act 1999 Self-Assessment, Shoal
Bay Landfill, Darwin’, Golder reference 1546097-002-R-Rev1, dated June 2016.

m Report2: ‘Design Report for Stage 5 Landfill Liner and Leachate Collection System, Shoal Bay Waste
Management Facility, Darwin’, Golder reference 1526230-009-R-Rev2, dated May 2016.

m Report 3: ‘Technical Specification, Shoal Bay Landfill Stage 5 Waste Containment Cells’, Golder
reference 1526230-008-R-Rev6, dated June 2016.

m Report 4: ‘Final Landform Geometry Options Review, Future Landfill Stages 5 to 10, Shoal Bay Waste
Management Facility Golder reference 1526230-006-L-Rev1, dated May 2016.

2.2 Regulatory Requirements and Licence Conditions

The site is operated by Territoria Civil under Environment Protection Licence EPL 188, dated 1 July 2016,
(the Licence) issued by the Northern Territory Environment Protection Authority (NT EPA).

Similar to recent practice, it is anticipated that the NT EPA will require that the detailed design and
construction of future general waste cell stages will be subject to audit by a Qualified Person (Environmental
Auditor) to assess compliance of the design with the NT EPA Guidelines for the Siting, Design and
Management of Solid Waste Disposal Sites in the Northern Territory dated January 2013 (the NT EPA
Guidelines). Detailed design documents prepared separately by Golder for Stage 5 (refer above) have been
subject to this audit process.

The SBWMF is licensed for operating premises for the disposal of waste by burial that service, or are
designed to service, the waste disposal requirements of more than 1000 persons and disposal of the
following listed wastes:

=  Animal effluent and residues.
= Asbestos (typically placed in Stage 2 Inert Waste Landfill).

= (Clinical and related wastes.
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GENERAL WASTE LANDFILL DEVELOPMENT PLAN

= Sewerage sludge and residues including nightsoil and septic tank sludge.
= Soils contaminated with a listed waste.

= Tyres (typically placed in Stage 2 Inert Waste Landfill).

2.3 Waste Management Activities

Current waste management activities within the SBWMF are shown on Figure 1 and include a “buy-back”
shop, public transfer station, green waste processing, inert waste landfilling (Stage 2), general waste
landfilling (Stage 3 and Stage 4) and leachate storage.

Landfill activities have been carried out at the SBWMF since 1987. Stages 1 and 2, located in the eastern
part of the operations area, are unlined cells that previously accepted general waste. Geomembrane-lined
waste cells currently used for the disposal of general comprise Stage 3, constructed between 2001 and
2007, and Stage 4, constructed in 2013.

The site also includes an active landfill gas management system, with collection of landfill gas in Stages 3
and 4, and a leachate management system, with collection of leachate from Stages 3 and 4 and storage in
the North and South Leachate Ponds. Development of a holistic leachate management strategy and
supporting infrastructure for the site is currently underway, and will include a leachate treatment system.

24 General Waste Disposal Rates

For the full 2015 financial year, the SBWMF received approximately 140,000 tonnes of general waste that
was placed within Stage 3/Stage 4 (averaging approximately 11,700 t/month). This represented a reduction
from the previous year, during which approximately 160,000 tonnes of general waste was received
(averaging approximately 13,400 t/month).

Council is currently preparing a waste management strategy to increase resource recovery and reduce the
volume of waste disposed to landfill. In the absence of a final preferred waste diversion target, the following
two scenarios were used as the basis for estimating future general waste landfill airspace capacity
requirements:

m “‘Lower Range Filling Rate”: Annual cell filling rate of 175,000 m?3 (14,600 m3/month) based on waste
disposal rate of 140,000 t/year (11,700 t/month, as in 2014) and airspace utilisation rate of 0.8 t/m3. For
the 19 year period between 2016 and 2034, this would require a total landfill airspace of 3,325,000 m3.

m ‘“Upper Range Filling Rate”: Annual cell filling rate of 230,000 m3 (19,000 m3/month) based on waste
disposal rate of 160,000 t/year (13,400 t/month, as in 2015) and airspace utilisation rate of 0.7 t/m3. For
the 19 year period between 2016 and 2034, this would require a total landfill airspace of 4,370,000 m3.

2.5 Stage 3/Stage 4 General Waste Landfill

The interim landform for placement of general waste within the Stage 3/Stage 4 lined cell footprint area is
shown on Figure 2. The estimated remaining airspace capacity remaining to reach the interim landform
shape (approximately 187,000 m? at the end of July 2016) is expected to be filled during the early part of the
2017 dry season.

At completion the Stage 3/Stage 4 interim landform will comprise the following:

m  Northern batter: Slope gradient between 5H:1V to 3H:1V

m Eastern batter: Slope gradient between 5H:1V to 4H:1V

m  Southern Batter: Slope gradient of 2H:1V below RL 26 mAHD and 3H:1V above
m  Western Batter: Slope gradient of 3H:1V.

31 August 2016
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GENERAL WASTE LANDFILL DEVELOPMENT PLAN

3.0 FUTURE STAGE LAYOUT AND CONCEPT DESIGN
3.1 Preferred Location

The original design plans for Stage 3 continued a further 200 m southwards from the current footprint of
Stage 3/Stage 4. The design of Stage 4 was based upon previous Landfill Development Plan for future
stages to be located north of the current footprint of Stage 3/Stage 4.

Following a review of conditions within the SBWMF, Council decided to revert to the construction of future
general waste cells south of the Stage 3/Stage 4 footprint based upon the following key constraints:

m The existing 2H:1V southern waste batter is potentially unstable due to the presence of an elevated
leachate mound. New landfill stages along the southern batter will buttress this area, reducing the risk
of slope failure.

m The elevated leachate mound in Stage 3/Stage 4 is causing leachate breakouts around the perimeter of
Stage 3. Due to its steepness, it has net been possible to install a permanent leachate interception
trench along the toe of the southern batter as has been completed for the northern and eastern batter
slopes. New landfill stages along the southern batter will provide a permanent solution for the
containment of leachate along the southern batter.

m  Council is currently undertaking a procurement process for the installation of permanent leachate
treatment/disposal infrastructure. The preferred location for this infrastructure is adjacent to the
recently constructed leachate storage ponds locate north of the Stage 3/Stage 4 footprint.

m Council has a strong preference contain future waste management infrastructure development
infrastructure within the existing disturbed footprint area. Beyond a cleared borrow pit, the area located
to the north of the Stage 3/Stage 4 footprint has generally been revegetated following historical defence
use.

3.2 Leachate Management

Moisture content plays an important role in how rainfall infiltration migrates downwards through waste into
the leachate collection system. At the time of placement, most waste material has a relatively low moisture
content (“moist waste”, 10% to 20% by weight), particularly when placed during the dry season period. This
waste material then has the capacity to adsorb or store additional moisture up to its field capacity (“saturated
waste”, 30% to 40% by weight).

Based upon practical experience and results of water balance modelling for the SBWMF and other landfill
sites located in Northern Australia, Golder has identified five key landfill operation phases that influence
leachate volumes and waste moisture content through the landfills lifecycle as summarised in on Figure 3.

Early General Temporary Interim Final
Operation Operation Capping Capping Capping

m? "EMW? ‘&«am? "&Mm

Figure 3: Key Landfill Operation Phases
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GENERAL WASTE LANDFILL DEVELOPMENT PLAN

The Early Operations phase is considered the have the most influential impact on leachate volumes due to
issues that include:

m Poor stormwater drainage.
m Limited moisture adsorption capacity.

To reduce the volume of leachate generated during the Early Operations phase it is important to optimise the
size of new cells and use sub-cells to ensure that the entire cell floor can be covered with a waste depth of at
least 5 m during the dry season period as indicated on Figure 4.

Figure 4: Leachate Minimising Landfill Filling Plan

The layout and sizing of Stage 5 to Stage 10 shown on Figure 2 were based upon the above approach and
the adopted waste disposal volumes from Section 2.4, with each stage divided into two independent cells (A
and B) to be filled in sequence as follows.

m Cel A First dry season > 5 m depth and then first wet season to > 10 m depth,
m CellB: Second dry season > 5 m depth and then second wet season to > 10 m depth.

m Cell Aand Cell B: Subsequent dry seasons and wet seasons 10 m depth and above.

3.3 Groundwater Elevations and Subgrade Drainage

Assessments undertaken to support the detailed design of Stage 5 identified that groundwater elevations
within the SBWMF can rise close to the natural ground surface during the wet season. This limits the depth
of excavations that can be undertaken for the purposes of winning construction material on-site and
optimising the subgrade surface and waste disposal airspace capacity for new waste stages.

To support some excavation below the original ground surface and maintain a buffer between groundwater
and the landfill liner, it is necessary to install a network of subsurface drains to prevent short term
groundwater rises during the wet season.

Preliminary assessments indicate that by limiting the depth of excavations to less than 3 m it should be
possible to gravity drain elevated groundwater levels that form below the western footprint of the proposed
future stages shown on Figure 2 (Stage 5, Stage 7, Stage 9) west towards the low-lying adjacent wetlands.
For subgrade excavations below the eastern footprint of the proposed future stages shown on Figure 2
(Stage 6, Stage 8, Stage 10) it may be necessary to actively pump groundwater from subgrade drainage
systems below each stage.

3.4 Subgrade and Leachate Collection Options

The subgrade surface represents the bottom of the landfill liner system, and the top of the subgrade
drainage system. Two options were considered for the future stage subgrade surface and leachate
collection drainage as shown on Figure 5 (Option A) and Figure 6 (Option B), comprising:
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GENERAL WASTE LANDFILL DEVELOPMENT PLAN

m Option A — Split Cell Floor Leachate Drainage

= Subgrade of Stage 5, Stage 7, and Stage 9 shaped to drain to the west (1% gradient) into six
collection sumps.

= Subgrade of Stage 6, Stage 8, and Stage 10 shaped to drain to the east (1% gradient) into six
collection sumps.

= Advantages:
— Increased waste disposal airspace capacity (approximately 230,000 m?3).
— Increased volume construction materials that can be won from cut earthworks.
— Reduces leachate drainage distance (maximum of 200 m).

= Disadvantages:

— Pumping may be required below eastern stages (Stage 6, Stage 8 and Stage 10) to maintain
buffer distance between cell liners and groundwater.

— Increased risk of blasting to support cut earthworks.
m Option B — Combined Cell Floor Leachate Drainage

= Subgrade of all stages (Stage 5 to Stage 10) shaped to drain to the west (1% gradient) into six
collection sumps.

= Advantages:

— Pumping unlikely to be required below eastern stages (Stage 6, Stage 8, Stage 10) to maintain
buffer distance between cell liners and groundwater.

— Reduced risk of blasting to support cut earthworks.
= Disadvantages:
— Reduced waste disposal airspace capacity.

— Reduced volume construction materials that can be won from cut earthworks. It may be
necessary to borrow material from other on-site areas or import fill material to support
construction of the eastern stages (Stage 6, Stage 8, Stage 10).

— Increased leachate drainage distance (maximum of 400 m). This is likely to require additional
design redundancy in the event of a failure of the leachate collection system that could include
the construction of drilling pads in the floor of eastern stages to protect the liner in the event that
leachate extraction wells are required in the future.

The subgrade surface to be adopted for each future stage would need be finalised during detailed design
based upon a range of considerations that include:

[ Findings from ongoing groundwater monitoring at the SBWMF.
m The availability of alternative sources of fill material for construction.

m Future changes to design standards and regulatory requirements.

To allow for the adoption of either option for during the design of Stage 6, the design for Stage 5 allows for
the connection and drainage capacity of leachate from Stage 6.

For the purposes of this Landfill Development Plan, estimated airspace volumes were based upon Option A.

Within each general waste landfill stage the leachate collection system would comprise the following as
shown on Figure 5 (Option A) and Figure 6 (option B):

m A cushion geotextile to protect the liner system from the leachate collection system.

31 August 2016
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GENERAL WASTE LANDFILL DEVELOPMENT PLAN

m Two sub cells (A and B) with central valley graded (minimum 1%) to gravity drain towards a leachate
collection sump.

[ A network of internal pipes along the valley floor, along the change in grade between the cell floor and
better slopes, and regularly spaced across the grade of the cell floor.

m A gravel drainage blanket across the entire cell floor and up the side batters to within 1 m vertical
distance of the internal batter crest.

m A separation geotextile to reduce the migration of fines and other material from overlying waste into the
leachate collection system.

For further information on the design of the leachate collection please refer to Report 2 and Report 3.

3.5 Liner System

For the construction of Stage 5, a three-layer composite liner was adopted, comprising 300 mm thick
compacted fines-rich engineered fill, overlain with GCL, overlain with 2 mm thick HDPE geomembrane. This
liner system was developed as an alternative to the suggested liner system in the NT EPA Guidelines' based
on consideration of the project context and the need to manage practical issues associated with sourcing
materials suitable for construction of a clay liner at the site.

For further information on the design of the leachate collection please refer to Report 2 and Report 3.

For the purposes of this Landfill Development Plan, estimated airspace volumes were based upon the
adoption of a similar liner and leachate collection system to that used for Stage 5 for the other future stages
(Stage 6 to Stage 10).

3.6 Final Waste Landform

Options for the final overall waste landform for current and future general waste stages (Stage 3 to Stage 10)
were reviewed in Report 4 that considered external batter gradients of 5H:1V, 4H:1V and 3H:1V up to a
maximum elevation of RL70 mAHD. It is understood that Council will review select its preferred external
batter gradient and maximum landfill elevation following the finalisation of a separate resource recovery
strategy that will strongly influence waste disposal airspace requirements during the remaining period (2034)
of the current lease for the SBWMF.

For the purposes of this Landfill Development Plan, an external batter gradient of 4H:1V and maximum
waste elevation of RL54.9 mAHD was adopted as shown on Figure 7. This option provides minimum
working area width of 80 m across the upper plateau surface of each stage.

3.7 Interim Landforms

The proposed development sequence and interim landforms for each future general waste stage are shown
as follows:

m Figure 8: Stage 5

m Figure 9: Stage 6

m Figure 10: Stage 7

m Figure 11: Stage 8

m Figure 12 Stage 9

m Figure 13: Stage 10

m Figure 14 Typical sections through the interim stage landforms and final landform

The interim landforms are based upon adoption of interim internal batter gradients of 3H:1V.

" The suggested liner system in the NT EPA Guidelines comprises a 600 mm thick clay liner overlain with 1.5 mm thick HDPE geomembrane.
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GENERAL WASTE LANDFILL DEVELOPMENT PLAN

3.8 Surface Areas and Airspace Capacity

Based upon the adopted stage floor option (Figure 5) and the final landform option (Figure 7), estimated
surface areas and airspace capacity for each future general waste stage are summarised in Table 1.

Table 1: Stage 5 to Stage 10 Surface Areas and Airspace Capacity

Stage Base Liner .Estimated Interim Capping Final Capping
Area (m?) Airspace (m?) Area (m?) Area (m?)

Stage 5 36,500 510,000 49,900 16,800
Stage 6 37,900 950,000 87,600 49,700
Stage 7 33,900 450,000 43,500 11,700
Stage 8 33,700 1,220,000 93,400 66,500
Stage 9 38,400 525,000 49,500 27,500
Stage 10 38,200 1,180,000 84,400 86,500

Totals 218,600 4,835,000 408,200 258,700

3.9 Final Capping

3.91 Capping System

The NT EPA Landfill Guidelines require that final capping be designed such that infiltration through the cap
does not exceed the calculated seepage rate through the landfill liner and include an indicative cap design
with combined thickness of approximately 2.2 m (including interim cover) as shown on Figure 15.

Topsoil/mulch
Soil sub base >Im

Cieomembrane Geotextiles

Drainage layer ‘ 0.3m

Low permeability clay el

Gas collection layer

Earthen cover 0.3m

Figure 15: Final Capping Option Profiles

Based recent experience with the design and construction of final capping systems for regional landfill sites
with tropical climate conditions located in Northern Queensland, Golder propose an alternative solution
based on use of a geomembrane liner within a combined thickness of approximately 0.8 m (including interim
cover) as shown on Figure 15. Detailed design for final capping would need to consider:

m  Geocomposite drainage layer. This is a geosynthetic drainage layer encased in a filtration geotextile,
with typical thickness in the order of 30 mm. This is thinner than the 0.3 m thick drainage layer of sandy
soil or gravel indicated in the NT EPA Guidelines. Detailed design will need to consider anticipated flow
rates for selection of an appropriately sized geocomposite drainage material.
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m Liner low density polyethylene (LLDPE) geomembrane. LLDPE materials have higher strain tolerance
compared to high density polyethylene (HDPE) geomembrane materials; LLDPE materials are
considered favourable for geomembrane liners in landfill caps due to their capacity to withstand
differential settlement of the underlying waste. The NT EPA Guidelines also include a geomembrane.

m  Geosynthetic clay liner (GCL). Detailed design should consider whether a GCL is required underneath
the geomembrane to achieve the NT EPA Guideline requirement that final capping be designed such
that infiltration through the cap does not exceed the calculated seepage rate through the landfill liner. If
a GCL is required, there may be value in considering a combined coated product to replace the
geomembrane that provides protection against wetting and drying cycles and root penetration.

m Gas collection system. Detailed design should consider inclusion of a gas collection system
incorporating passive gas relief strips (e.g. geocomposite drainage material) underneath the
geosynthetic liner elements, connected to gas vents. This system would be intended to provide a
means of passive gas management to be used when active gas collection is no longer commercially
viable.

3.9.2 Capping Stages

To reduce long term leachate generation rates, it is strongly recommended that construction of final capping
is implemented in regular stages in parallel with the construction of new general waste stage cells.
Proposed final capping stages are presented as follows:

m Figure 16: Stage A Final Capping
m Figure 17: Stage B Final Capping
m Figure 18: Stage C Final Capping
m Figure 19: Stage D Final Capping
m Figure 21: Stage E Final Capping

40 FUTURE STAGE DEVELOPMENT AND FILLING SCHEDULE

A sensitively assessment for nominal timeframes for use of the available airspace capacity for each future
general waste stage is presented in Figure 22 using a range of waste density (0.6 m3/t to 0.9m3/t) and
monthly disposal rates (12,000 m3/m to 20,000 m3/month).

Based on the “Lower Range Filling Rate” and “Upper Range Filling Rate” adopted in Section 2.4, the nominal
lifespan of each future stage is summarised in Table 2.

Table 2: Stage 5 to Stage 10 Nominal Lifespan Ranges

Stage _Estimated _ _Lower Rapge _ _Upper Rapge
Airspace (m3) Filling Rate Lifespan Filling Rate Lifespan

Stage 5 510,000 35 months 27 months
Stage 6 950,000 65 months 50 months
Stage 7 450,000 31 months 23 months
Stage 8 1,220,000 83 months 64 months
Stage 9 525,000 36 months 28 months
Stage 10 1,180,000 81 months 62 months

Totals 4,835,000 331 months 254 months

Table 3 presents a combined nominal schedule for the construction, filling and final capping of each future
general waste stage for both the above Lower and Upper Range filling rate lifespans.
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Figure 22: Stage Filling Lifespan Sensitivity Review
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Table 3: Stage 5 to Stage 10 Stage Construction, Filling and Final Capping Schedule.

Indicative scheduling of activities — Low Filling Rate

Indicative scheduling of activities — High Filling Rate

Construction

Filling

Capping

Construction

Filling

Capping

Q3

Stage 5

2016

Q4

Q1

2017

Q2

Q3

Q4

Q1

Stage 3 / Stage 4

Stage 5

Q2

2018

Q3

Stage 6

Q4

Q1

2019

Q2

Q3

Q4

Q1

2020

Q2

Q3

Q4

Q1

Q2

2021

Q3

Q4

Q1

2022

Q2

Q3

Q4

Q1

Q2

2023

Q3

Q4

Q1

Stage 5

Stage 6

Stage 3/ Stage 4

Stage 5

Stage 6

Capping Area A*

2024

Q2

Q3

Stage 7

Q4

Q1

2025

Q2

Q3

Q4

Q1

Stage 5 (11 months)
and Stage 6

Capping Area B*

Stage 7

Stage 6 (4 months)
and Stage 7

Stage 5

Stage 6

Capping Area A*

Stage 7

Stage 5 (2 months)
and Stage 6

Capping Area B*

Stage 7

Stage 6 (4 months)
and Stage 7

Stage 8

2026

Q2

Q3

Stage 8

Q4

Q1

2027

Q2

Q3

Q4

Q1

Q2

2028

Q3

Q4

Q1

2029

Q2

Q3

Q4

Q1

Q2

2030

Q3

Q4

Q1

2031

Q2

Q3

Q4

Q1

2032

Q2

Stage 7

Capping Area C*

Stage 8

Stage 7 (10 months)
and Stage 8

Stage 8

Stage 7

Capping Area C*

Stages 8

Stage 9

Stage 7 (3 months)
and Stage 8

Stage 9

Stage 10

Stage 8 (7 months)
and Stage 9

Stage 9

Stage 10

Capping Area D
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Indicative scheduling of activities — Low Filling Rate

Indicative scheduling of activities — High Filling Rate

Q3

Q4

Q1

2033

Q2

Q3

Stage 9

Q4

Q1

Q2

2034

Q3

Q4

Q1

2035

Q2

Q3

Q4

Q1

Stage 9

Stage 8 (10 months)
and Stage 9

Q2

2036

Q3

Stage 10

Q4

Q1

2037

Q2

Q3

Q4

Q1

2038

Q2

Q3

Q4

Q1

Q2

2039

Q3

Q4

Q1

2040

Q2

Q3

Q4

Q1

Q2

2041

Q3

Q4

Q1

2042

Q2

Q3

Q4

Q1

2043

Q2

Q3

Q4

Q1

Q2

2044

Q3

Q4

Q1

2045

Q2

Q3

Q4

Stage 9

Capping Area D

Stage 10

Stage 9
(10 months) and
Stage 10
to completion of
filling Stage 10 in Oct
2044

Stage 9 (11 months)
and Stage 10
to completion of
filing Stage 10 in
Mar 2038

Capping Area E

Capping Area E

Note: *Capping Episode B to occur at the time of Capping Episode A or at the time of Capping Episode C.

31 August 2016

Report No. 1526230-020-R-Rev0

29



GENERAL WASTE LANDFILL DEVELOPMENT PLAN

5.0 STORMWATER MANAGEMENT
5.1 General Approach

The goals for stormwater management for the future landfill stages are to:

a) Divert run-off from outside active landfill stages around the disturbed areas so it does not require
sediment containment treatment; and

b) Collect run-off within the active landfill stages (including areas with interim capping), that has not come
into contact with waste, and treat the collected water in sediment basins.

Please note that surface water that comes into contact with waste is to be treated as leachate.

5.2 Stormwater Drains

Indicative drainage pathways for each of Stages 5 to 10 during filling are shown on Figure 16 to Figure 20.
Surface water runoff from active landfill stages (including areas of interim capping) is collected in swale
drains at the crest of the landforms and on the batters, and drained to the toe of the batters via rock-lined
chutes.

The rock-lined chutes discharge to swale drains at the toe of the batters, and these swales drain to sediment
basins. Diversion drains collect runoff from outside the active area for discharge to the environment.
Considerations for design of the proposed drains are provided below:

m Swale drains: Swales are positioned at the crest of the design landforms, above berms on the batters
(spaced at approximately 35 m), along the toe of the batters, and between toe drains and the sediment
ponds.

The swales are intended to be graded at approximately 2% to allow for “self-cleaning” such that
sediment does not build up in the drains, while managing risks of erosion of drains associated with
higher velocity discharge at steeper grades. Detailed design will need to consider the appropriate
drainage gradient to manage these risks.

Proposed alignment of the swale drains requires that they drain around corners at approximately
90 degree angles. Detailed design will need to consider appropriate geometry and erosion protection at
these locations.

m Rock-lined chutes: Rock-lined chutes are intended to discharge runoff collected in the swales down
the batter faces at a gradient of approximately 14° (4H:1V batters) to 18° (3H:1V batters). Detailed
design will need to consider erosion protection at the inlets, outlets and faces of these rock-lined
chutes. Positioning of the rock-lined chutes is intended to limit the number of chutes on temporary
batters; diverting runoff to permanent batters where practical, to allow for use of chutes during multiple
stages of filling.

m Diversion drains: Diversion drains are swales intended to collect surface water runoff from outside the
active area, to manage the quantity of runoff requiring treatment in the sediment basins. The diversion
drains are intended to discharge to the environment. Detailed design of these drains will need to
consider appropriate erosion protection and discharge locations.

5.3 Sediment Basins

Indicative locations of sediment basins are shown on Figure 23 (refer also to Figure 16 to Figure 20).
Indicative sizing of the sediment basins is summarised in Table 4. The sediment ponds have been sized
based on the International Erosion Control Association (IECA) Best Practice Erosion and Sediment Control
20082.

2 Sizing assumed a Group D soil type and Type F/D basin conditions in accordance with the IECA Guidelines.
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GENERAL WASTE LANDFILL DEVELOPMENT PLAN

Table 4: Sediment Basin Concept Sizing.

Sediment Basin A

Sediment Basin B

Sediment Basin C

Floor dimensions 16 m x 56m 15.5mx55m 18 mx 58 m
Internal batter gradient 1V:3H 1V:3H 1V:3H
Storage volume 2657 m3 2961 m3 1656 m3
Storage depth 1.65m 1.90 m 0.95m
Freeboard* 0.30m 0.30m 0.30 m
Dimensions at crest** 28 mx68m 28.5mx68.5m 255mx65.5m

Notes:

**Ponds are intended to have a length:width ratio of 3:1 to facilitate settlement.

6.0

IMPORTANT INFORMATION

*Appropriate freeboard should be confirmed during detailed design, with consideration of wave runup and spillway sizing.

Your attention is drawn to the document — “Important Information”, which is included in Appendix A of this
report. The statements presented in this document are intended to advise you of what your realistic
expectations of this report should be. The document is not intended to reduce the level of responsibility
accepted by Golder Associates, but rather to ensure that all parties who may rely on this report are aware of
the responsibilities each assumes in so doing.

GOLDER ASSOCIATES PTY LTD

v
YL

Stephanie Magor

Civil & Environmental Engineer

SRM/JSB/hh/ow

A.B.N. 64 006 107 857

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.

B

e

James Begg

Principal Geo-Environmental Engineer
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development plan.docx
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Appendix L PFAS Soil Stockpile on Stage 2
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Figure 1. Shoal Bay Waste Management Facility

D - Location of PFAS impacted soil on Stage 2



28 April 2020

Jade Leask Our ref: 12529989

Senior Climate Change & Environmental Officer
City of Darwin

Civic Centre, Harry Chan Avenue

Darwin NT 0800

Dear Jade

Shoal Bay Landfill Soil Sampling
Soil Stockpile PFAS Assessment

1 Introduction and purpose

GHD Pty Ltd (GHD) was engaged by City of Darwin to undertake sampling from a soil stockpile at Shoal
Bay Waste Management Facility (SBWMF). The stockpile volume was estimated (by City of Darwin) to
be 1,200 m3. City of Darwin required laboratory testing of the stockpile for PFAS compounds to
determine whether the soil can be used as cover material at the SBWMF.

The purpose of this document is to present the results of the sampling study in relation to PFAS
guidance which will assist in informing City of Darwin on the use of the soil for cover material.

Details of the sampling are presented in Section 2 and discussion of the results are presented in Section
3.

1.1 Disclaimer

This letter: has been prepared by GHD for City of Darwin and may only be used and relied on by City of
Darwin for the purpose agreed between GHD and the City of Darwin as set out in section 1 of this
document.

GHD otherwise disclaims responsibility to any person other than City of Darwin arising in connection with
this report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

The services undertaken by GHD in connection with preparing this letter were limited to those specifically
detailed in the letter and are subject to the scope limitations set out in the letter.

The opinions, conclusions and any recommendations in this letter are based on conditions encountered
and information reviewed at the date of preparation of the letter. GHD has no responsibility or obligation
to update this letter to account for events or changes occurring subsequent to the date that the letter was
prepared.

The opinions, conclusions and any recommendations in this letter are based on assumptions made by
GHD described in throughout this document. GHD disclaims liability arising from any of the assumptions
being incorrect.



The opinions, conclusions and any recommendations in this letter are based on information obtained
from, and testing undertaken at or in connection with, specific sample points. Site conditions at other
parts of the site may be different from the site conditions found at the specific sample points.

Investigations undertaken in respect of this letter are constrained by the particular site conditions, such
as the location of buildings, services and vegetation. As a result, not all relevant site features and
conditions may have been identified in this letter.

Site conditions (including the presence of hazardous substances and/or site contamination) may change
after the date of this letter. GHD does not accept responsibility arising from, or in connection with, any
change to the site conditions. GHD is also not responsible for updating this letter if the site conditions
change.

2 Sampling

The stockpile samples were collected on 8 April 2020. Fieldwork was undertaken in accordance with
standard GHD procedures.

The stockpile was observed to be around 10 m high, 5 m wide and 15 m long. The stockpile was heavily
overgrown with weeds/vegetation with one side being so dense with vegetation that it was not
accessible. The inaccessible side was in close proximity (1-2 m) to a landfill cell that contained various
waste materials.

A total of twelve samples were collected from the stockpile using a trowel, seven along the accessible
side and five from the top of the stockpile. Soil samples were spaced at 1-2 m intervals and collected
from a depth of approximately 0.01 m below the stockpile surface. The soil composition was fine to
medium grained sand with some areas having gravel on the surface.

Samples were collected into laboratory supplied sample jars, placed into a small esky container and
transported under standard chain of custody to ALS Environmental in Sydney.

3 Results

On advice from City of Darwin, the stockpile sample results were compared against the landfill
acceptance criteria for a lined landfill within the PFAS National Environmental Management Plan, 2018.
The results were below the acceptance criteria indicating that the stockpile is suitable for use as cover
material.

The results and the relevant acceptance criteria are tabulated in Attachment A. The laboratory results are
provided in Attachment B.

12529989/12529989-LET-Soil Stockpile Assessment.docx 2



4 Closing

Thank you for choosing GHD. If you have any questions on this letter, please contact Terry Widdowson

on the number below or Terry.Widdowson@ghd.com.

Sincerely
GHD Pty Ltd

LY
Terry Widdowson

Technical Director — Contamination, Assessment and Remediation
+61 427 398 578

Attachment A

Attachment B

12529989/12529989-LET-Soil Stockpile Assessment.docx

Carlos Sylianteng
Project Manager
+61 477525121
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Airservices Australia Water Sampling
Attachment A - Summary analytical results table

Project name/number: 12529989 Sample Date: 8/04/2020 8/04/2020 8/04/2020 8/04/2020 8/04/2020 8/04/2020 8/04/2020 8/04/2020 8/04/2020 8/04/2020 8/04/2020 9/04/2020
MATRIX: Soil Sample ID: ES2012113-001 | ES2012113-002 | ES2012113-003 | ES2012113-004 | ES2012113-005 | ES2012113-006 | ES2012113-007 | ES2012113-008 | ES2012113-009 ‘ ES2012113-010 ‘ ES2012113-011 ’ ES2012113-012
PFAS NEMP - Landfill
Limit of Acceptance Criteria

Analyte grouping/Analyte Unit reporting |[(lined landfill)
EAO055 Moisture Content (Dried @ 105-110°C
Moisture Content % 0.1| 8.2 10.4 211 8.2 11.7 12.8 10 10.7 10.7 10.4 11 12.2
Perfluoroalkyl Sulfonic Acids
Perfluorobutane sulfonic acid (PFBS) mg/kg 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorohexane sulfonic acid (PFHxS) mg/kg 0.0002 0.0009 0.0007 0.001 0.0005 0.0023 0.0005 0.0003 0.0011 0.0014 0.0026 0.001 0.0007
Perfluorooctane sulfonic acid (PFOS) mg/kg 0.0002 0.0274 0.0131 0.0089 0.0062 0.0244 0.0053 0.0045 0.0278 0.0238 0.0236 0.0206 0.0169
Perfluoroalkyl Carboxylic Acids
Perfluorobutanoic acid (PFBA) mg/kg 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Perfluoropentanoic acid (PFPeA) mg/kg 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorohexanoic acid (PFHxA) mg/kg 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 0.0003 0.0005 <0.0002 0.0003
Perfluoroheptanoic acid (PFHpA) mg/kg 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Perfluorooctanoic acid (PFOA) mg/kg 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0004 <0.0002 <0.0002 0.0003 0.0005 0.0007 <0.0002 0.0004
Fluorotelomer Sulfonic Acids
4:2 Fluorotelomer sulfonic acid (4:2 FTS) mg/kg 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
6:2 Fluorotelomer sulfonic acid (6:2 FTS) mg/kg 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
8:2 Fluorotelomer sulfonic acid (8:2 FTS) mg/kg 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
10:2 Fluorotelomer sulfonic acid