Modification Notice - Regulation 22

INECESREIEEIE [mperial Oil and Gas Pty Ltd EMP Environment Management Unique iY[-%%¢
LN Plan Imperial Oil & Gas
2021-2025 EP187 Work

Program NT Exploration
Permit (EP) 187

13/03/2023

EUERVESDIVIEN The modification to the activity is to allow for EPT for Carpentaria-2H and Carpentaria-3H wells to go beyond the 90 days to 180 days so that a
larger data range can be collected.

See attachment 1 for information regarding emissions and flowback amount.

Imperial considers that this change is adequately addressed as a Madification rather than a Revision as per Regulation 17 as the emissions are less
than the forecast emissions in the approved EMP.

Geospatial Files Not applicable
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Modification Notice - Regulation 22

Current EMP Text Amended EMP Text

3.1 Overview of the activities proposed
e Extended Production Testing (EPT) of the above seven wells

o With EPT <=90 days for each of the above seven wells

3.1 Overview of the activities proposed
e Extended Production Testing (EPT) of the above seven wells
o With EPT <=90 days for each well and up to 180 days for
Carpentaria-2H and Carpentaria-3H wells

Table 5: Key components of the regulated activity
Duration of well production testing: 90 days per well

Table 5: Key components of the regulated activity
Duration of well production testing: 90 days per well and up to 180 days for
Carpentaria-2H and Carpentaria-3H wells

3.12 Flowback and Extended Production Testing Activities
Imperial will carry out extended production testing for a period of no greater than
90 days for each well.

3.12 Flowback and Extended Production Testing Activities

Imperial will carry out extended production testing for a period of no greater than
90 days for each well and up to 180 days for Carpentaria-2H and Carpentaria-3H
wells.

Figure 3-2 Project Schedule

- |

]

]

=

B H

L]

24

Figure 3.2: Project Schedule

See “Attachment 2 - Old Figure 3-2 Project Schedule.pdf” for larger scale of image

Figure 3-2 Project Schedule
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See “Attachment 5 - New Figure 3-2 Project Schedule.pdf” for larger scale of image
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Current EMP Text Amended EMP Text

Figure 3-71 Estimated Emissions per year Figure 3-71 Estimated Emissions per year
EMP IMP4-3 Emissions Estimate EMP IMP4-3 Emissions Estimate
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Figure 3.71: Estimated Emissions per year 21/22 22/23 23/24 24/25 25/26

Financial Year

M Veg clearing (Ha) M Transport Fuel Consumption M Diesel Fuel Combustion Fugitive Emissions M Flare (EPT)

See “Attachment 3 - Old Figure 3-71 Estimated Emissions per year.pdf” for larger

See “Attachment 6 - New Figure 3-71 Estimated Emissions per year.pdf” for larger
scale of image

scale of image
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urrent EMP Text mended EMP Text

Table 19 Gas emissions estimates for this EMP

Vegetation | 166Haof | Based on the FullCAM model
Clearance | eucalypt 6,049.4 1376.9 740.2 o0 8166.5 Vegetation 2512
woodland Clerance ;ic:;r::d Based on the FullCAM model. 505000 | ©0.00 | 1,50000 | 1,00000 | 0.00 7,550.00
Transport | zokL Site Transport - Diesel volumes estimated at 100l /day for
fuel Diesel oil Site Transport - Diesel volumes estimated at 100L/day for
400days. 40 kL Diesel oil
combustion | (post-2004 _ ~ 430 333 33 68 1164 Transport fuel g 400 days.
vehicles) Estimate based on the Emissions and Energy Threshold combustion wiﬂ‘w'oa Estimate based on the Emissions and Energy Threshold 27.96 190 2342 22.05 2342 115.95
Galeulator — 2018 venicies) Calculator - 2018.
Diesel | Drilling, HF | HFS spread average fuel consumption is 8,000L/day for 6 7S sorend average el comsomption =8 oooL oy o
;“F';“"""““ and ot ‘[’)“:‘5 perwell P‘“f‘ a"‘ a"""“’“i' 4kl for (OLT:IH:M;g iesel Drling Hi and. |07 Per el plus an additonal kL for Compltions ig
completion | Drilling average fuel consumption is 5,000L/day for 38 days d
a:tiv‘\’tles pE[w:" 9 P 5 yTorssday 1,748.6 1350.9 1350.6 277.7 4,728 |Combustion ~ |completion E:!u‘jlavmge fuel consumption s 5,000L/day for 38 days| 113595 | 77584 95152 895.88 95152 471071
A N HFS activities "
Estimate based on the Emissions and Energy Threshold Estimate based on the Emissions and Energy Threshold
Calculator — 2018 Calculator — 2018.
Fugitive 25.9tonnes | Based on Australian National Greenhouse Accounts Based on Australian National Greenhouse Accounts|
emissions | ofmethane | National Inventery Report 2011 Vol 1 Emissions Factor for National Inventory Report 2011 Vol 1 Emissions Factor forl
HFS cH I leti 200t letion day and Fugitive 25.9tonnesof  |gas well completions of 25,9 tonnes/completion day and six|
e Gars :1;:mp: ::\IIE;D Fs9tonnesicompletiondayandsi | 2950 21,2950 ,295.0 6475 45325 emissions HFS |methane (CH4) - |days, (z day per well. 750 | €750 | 9500 | G470 | 220500 | 453250
v (L cay perwe Conversion of emissions factor from CH to CO2 (25 tCO2-
Conversion of emissions factor from CH, to CO: (25 tCOx- et
elCHy)
Flaring Flared gas | Based on the National Greenhouse 2nd Energy Reporting Flared gas EPT [Based on the National Greenhouse and Energy Reporting
EPT (Measurement) Determination 2008 (Section 3.44) (Measurement) Determination 2008 (Section 3.44)
Emissions factor of CO.-e/tonnes flared, with assumed tip 7 of Lateral 18o-
day EPT|Emissions factor of CO2-e/tonnes flared, with assumed tip|
7 of Lateral | efficiency on flare (>96%) . :
Flaring 2.5mmscfid efficiency on flare (>96%) 000 | 44,256.96 | 77,449.68 | 33,192.72 | 77,449.68 | 232,349.04
go-day EPT 33,297.7 66,3855 66,385.4. 66,385.4 232,349.0 o
smmscfjd | CO:factortCO;-eis2.8(64,008tx2.8)= 179,222 CO2 factor tCO2-eis 2.8 (64,008t x 2.8)= 179,222
CH, factortCOx-e is 0.8 (64,008t x0.8) = 51,206 CH factor tCO3-¢ is 0.8 (64,008t x0.8)= 5,206
64,008 N,O factor tCO,-e is 0.03 (64,008t x0.03) = 1,320 N20 factor tCO2-e is 0.03 (64,008t x0.03) = 3,920
tonnes Total 5 o = 3 Total| 6,861.41 | 45699.40 | 81,219.62 | 35,758.15 | 79,729.62 | 249,258.20
o 42,3287 70,8415 9,804 7,317-5 249892.4

*Flaring is the combustion of fuels for non-productive (non-commercial) reasons. For the estimation of emissions from the flaring of fuel, "Method 1" has been used.

See “Attachment 4 - Old Table 19 Gas emissions estimates for this EMP.pdf” for
larger scale of image

Table 19 Gas emissions estimates for this EMP

See “Attachment 7 - New Table 19 Gas emissions estimates for this EMP.pdf” for
larger scale of image

Note: Vegetation Clearance amount has dropped approximately 616tCO2 due to
Carpentaria-3H well being drilled on an existing well pad and the requirement for an

individual well pad for this well has been removed from the program.

Department of Environment, Parks and Water Security
June 2020 | Version 1
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Attachment 1 to Modification Notice.

Flowback and testing activities are covered in the EMP IMP4-3 under section 3.12. This proposal is to
extend the EPT times for Carpentaria-2H and Carpentaria-3H wells from 90 days to 180 days.

Emissions Assessment

The EMP undertook assessment of emissions from the EPT at a flat rate of 5 Million standard cubic
feet per day (MMSCFD) for 90 days. This would accumulate to approximately 450MMSCF per well
that was allowable to be emitted.

For Carpentaria-2H the average gas flow rate at the end of initial 51 days of EPT was 2.21 MMSCF/D
see table 1 below. For Carpentaria-3H the average gas flow rate is at 2.56 MMSCF/D on flowback day
27.5.

Both wells are now expected to have 90 days average gas rate well under 2.5 MMSCFD. Below is a
table of estimated average rates up to the 90 days. As flow rates will continue to fall as testing is
ongoing it is likely that the 450MMSCF unit will not be reached within the 180 days.

EPT will be continuously measured for cumulative gas produced and will be shut in prior to hitting

the allowed 450MMSCF. Extending the testing period to 180 days is reasonable without exceeding
the allowable calculated emissions while allowing for further data collection. The below two tables
have estimated and predicted gas cumulative amounts and flow rate averages

Table 1 - Carpentaria-2H Gas Data

Gas Production days Gas Cumulative, MMSCF Average
MMSCFD

22.39 55.85 2.49

50.63 111.78 2.21

90 (estimated) 220 2.44

180 (estimated) 387 2.15

Table 2 - Carpentaria-3H Gas Data

Gas Cumulative, MMSCF Average
MMSCFD
5.61 15.4 2.74
27.5 70.5 2.56
50 (estimated) 149 2.96
90 (estimated) 259 2.88

180 (estimated) 433 2.41



Flowback Volume Assessment

Water production starts several days before the gas breakthrough. Days are given for the
corresponding gas production period. Below tables outline the cumulative production of flowback
volume for both Carpentaria-2H and Carpentaria-3H wells.

Table 3 - Carpentaria-2H Water Data

Gas Production Days Water Cumulative, bbls Fluid Recovery, %%
22.39 23,958 28.6
50.63 26,693 32.1
90 (estimated) 30,266 36.1
180 (estimated) 35,545 42.4

Table 4 - Carpentaria-3H Water Data

Water Cumulative, bbls Fluid Recovery, %%

5.61 28,658 20.8
27.5 39,667 28.8
50 (estimated) 44,453 32.2
90 (estimated) 49,754 36.1
180 (estimated) 55,951 40.6

Produced water from Carpentaria-2H was fully consumed for Carpentaria-3H frac fluid preparation
or evaporated. The estimated remaining flowback volume from both wells to be produced is under
4ML. There is currently over 7ML of available on-site wastewater storage.

The flowback from both wells does not account for soaking (imbibition) impact which would further
lower the fluid recovery percentage.

Extending the testing period to 180 days is reasonable without causing any storage issues for
flowback water while allowing for further data collection to occur. EPT will be continuously
measured for flowback produced and will be shut in prior to causing storage issues on site.
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Environment Management Plan

OIL & GAS
o 3 Task Task Namo Stam Personniel | 2081 022 gz Forey
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i I; T | | i )
& - Installation of water pipeline between €3, C2 & Ca aefos/2 10 I’.n“allntllun of water pipeline betwepn C1, CZ & C3 : : i
— | ~— | | | t
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I T— ! : |
1 1
10 - Carpentariag - HF 3fosf22 20, ! Carpentaria 3 - HF i 1
1 i | '
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I | '
i | i ¥
2 [E = Carpentaria £, - Civil Construction 1/04/22 10/ : Earpentatia 4 - Civil Cohstructi : |
| r———] ! ! !
i} - installation of water pipeline between C1 & €4, 1/0a/22 10 ! of water pig |bety c1&cd ! :
\ 1 | | '
1 | I I
14 B wm Carpentaria g - Drilling, including testing and evaluation A1/05/22 30, ] Carpentaria 4 - Drilling, Including testing and evaluation ! !
i Y i i
15 | - Carpentaria s, - HF 6/07/22 20 ) Carpentaria 4 - HF | \
1 1 ] 1
1 1 ] L}
16 - Carpentaria g - EFT and flowback fiuid 270122 4 : Carpehlal 4 - EPT and flewback fluid : :
1 1 I [}
— 1 1 1 ]
A @ - Carpentana 5 - Civil Construction 20409722 h1¥} : C?mmtaﬂu 5 - Civil Construction : ]
1 1 ] ]
|
18 - Installation of water pipeline between CL & C5 20/08/22 10 : hshllaﬂlm of water pipeline between C4 & C5 ! :
I |  vam— ! |
12 @ - Carpentaria § - Drilling, inchsding testing and evaivation 4f04j23 30 : : Carpentaria 5 - Drilling, includi i and evaluati I;
' ! h\| ! !
1 | 1 L}
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1 ] 1 [}
1 1 1 1
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i | : P
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i i —— :
23 - Installation of water pipeline between Cg & C6 1/04/23 10 ! ! 1] of water pipeli " C5 & C6 !
! ! — f '
1 1 1
24 - Carpentaria® - Drilling, including testing and evaluation 31/05/23 ! | Cal 6 - Drilling, inclufiing testing and evaluation 1
i | i
1 | 1 ] 1
25 - Carpentariaé - HF 12/07/23 | i Carpentaria & - HF i
1 1 1 L}
1 ] 1 1
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| | | - i
1 I ] ]
27 & = Carpentanay - Civil Canstruction 20/09/23 1o : : P": P a 7 - Civil © i [
i | | ] [
1 | I L}
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i i i pu== i
1 ] 1
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1 ] 1 1
1 | ] 1
36 - Carpentariay - HF 31/05/24 20| ! ! : Carpentaria 7 - HF
! ) ] 1
1 1 ] I
31 - Carpentana7 - EPT and flowback fluid 21/06/24 4 ! : : Carpentarid 7 - EPT and flowback fiuid
i ] I
1 ] 1 i
32 - Carpentana z - Drilling, including testing and evaluation 31/05/24 30 : : : Carpentaria 1 - Drilling. including testing and evaluation
i | |
3 = Carpentarias - HF 12/07/24 20 | i i Carpanthia 1 - HEF
1 1 1 13
] 1 1 )
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Figure 3.2: Project Schedule

EMP IMP4-3 - Imperial OG 2021-2025 EP187 Program
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Environment Management Plan

O IMPERIAL

OIL & GAS

Table 19: Gas emissions estimates for this EMP

S Inputs Assumptions 21/22 22/23 23/24 24/25 e
Emission tCO2-e
Vegetation | 166Ha of Based on the FullCAM model.
Clearance eucalypt 6,049.4 1,376.9 740.2 0.0 8166.5
woodland
Transport 4o kL Site Transport - Diesel volumes estimated at 100L/day for
fuel _ Diesel oil 400 days. . 6
combustion (pos_t-zoozf Estimate based on the Emissions and Energy Threshold 430 333 33 ' T
vehicles)
Calculator — 2018.
Diesel Drilling, HF | HFS spread average fuel consumption is 8,000L/day for 6
Combustion | and days per well plus an additional 4kL for Completions rig
HFS ;23,?!?:;% FI?erlrlI\l/:eg”average fuel consumption is 5,000L/day for 38 days 1748.6 1350.9 1350.6 2777 4728
Estimate based on the Emissions and Energy Threshold
Calculator — 2018.
Fugitive 25.9tonnes | Based on Australian National Greenhouse Accounts
emissions of methane | National Inventory Report 2011 Vol 1 Emissions Factor for
HFS (CHg) gzj/g?llgg;q;:svzr;;.ofz5.9 tonnes/completion day and six 1,295.0 1295.0 1,205.0 6475 4,532.5
Conversion of emissions factor from CH, to CO, (25 tCO.-
e/CH,)
Flaring Flared gas | Based on the National Greenhouse and Energy Reporting
EPT (Measurement) Determination 2008 (Section 3.44)
Emissions factor of CO,-eftonnes flared, with assumed tip
7 of Lateral | efficiency on flare (>96%)
go-day EPT 33,197.7 66,385.4 66,385.4 66,385.4 232,349.0
smmscf/d CO, factortCO,-e is 2.8 (64,008t x 2.8) = 179,222
CH, factor tCO,-e is 0.8 (64,008t x 0.8) = 51,206
64,008 N,O factor tCO,-e is 0.03 (64,008t x 0.03) = 1,920
tonnes
Total 42,328.7 70,441.4 69,804.8 67,317.5 249892.4

*Flaring is the combustion of fuels for non-productive (non-commercial) reasons. For the estimation of emissions from the flaring of fuel, "Method 1" has been used.

EMP IMP4-3 - Imperial OG 2021-2025 EP187 Program



ID Task Task Name Start Duration 2021 2022 2023 2024 2025 2026
Mode If 2, 2020 Half 1, 2021 Half 2, 2021 Half 1, 2022 Half 2, 2022 Half 1, 2023 Half 2, 2023 Half 1, 2024 Half 2, 2024 Half 1, 2025 Half 2, 2025 Half 1, 2026 Half 2, 202
i ) slolnlp JslFimiamly slaslonlo slemamy slasiono slemamiysiasonliosiermamyslasionoslemamy slaslionoslemamyislasio
1 L | | | |
l l l l
2 L8 2D Seismic Program 4/08/2021 42 days 2D éeismic Program | | |
) l l l l
3 L Carpentaria 2 - Civil Construction 19/08/2021 28 days Carpentam‘ia 2 - Civil Construction : : :
| | | |
4 - Carpentaria 2 - Drilling, including testing and 30/09/2021 38 days Carpentaria 2 - Drilling, including testing and evaluation ! !
evaluation | | I \
| | | |
5 L4 Carpentaria 2 - HF 26/11/2021 14 days : Carpentaria 2 - HF : : :
| T | |
— | | | |
6 L Carpentaria 2 - EPT and flowback fluid 1/08/2022 180 days ! ! iCarpentaria 2 1 EPT and flowback fluid ! |
| I s | |
| | | |
7 - Carpentaria 3 - Drilling, including testing and 15/10/2022 25 days ! Carpentaria 3 - Drilling, including testing and evaluation ! |
evaluation I I | |
| | | |
8 L4 Carpentaria 3 - HF 6/12/2022 18 days ! ! Carpentaria 3 - HF | |
| | | |
| | | |
9 L8 Carpentaria 3 - EPT and flowback fluid 2/01/2023 180 days | | Carpentaria 3 - EPT and flowback fluid | |
| e | |
| | | |
10 L4 Carpentaria 4 - Civil Construction 1/04/2022 28 days | Carpentaria 4 - Civil Construction | |
I - | . [ [
| | | |
1 - Installation of water pipeline between C2 & C4 8/04/2024 28 days | | ‘ nstallation of water pipeline between C2 & C4 |
| 1 _ | |
| | | |
12 L% Carpentaria 4V - Drilling, including testingand ~ 21/11/2022 20 days | Carpentaria 4V - Drilling, i%ding testing and evaluation | |
evaluation ! ! | |
13 L} Carpentaria 4H - Drilling, including testingand ~ 4/09/2023 24 days | | Carpentaria 4H - Drilling, including testing and evaluation |
evaluation ! ! | |
14 L4 Carpentaria 4 - HF 10/10/2023 14 days l l Carpentaria 4 - HF : :
| | | |
| | | |
15 L4 Carpentaria 4 - EPT and flowback fluid 31/10/2023 90 days | | Carpentaria 4 - EPT and flowback fluid |
| | | |
| | rreeee | |
16 L8 Carpentaria 5 - Civil Construction 13/06/2023 28 days 1 1 Carpentaria 5 - Civil Construction : :
17 L4 Installation of water pipeline between C4 & C5  20/05/2024 28 days | : ’ ‘ nstallation of water pipeline between C4 & C5 :
| | L =a |
| | |
18 - Carpentaria 5 - Drilling, including testing and 10/10/2023 38 days : : Carpentaria 5 - Drilling, iaL::Iuding testing and evaluation :
evaluation | | ! |
19 L4 Carpentaria 5 - HF 6/12/2023 14 days : : Carpent%a 5-HF : :
| | | |
| | | |
20 L -} Carpentaria 5 - EPT and flowback fluid 27/12/2023 90 days : : Carpenta&a 5 - EPT and flov‘/vback flui |
| | | |
| L i |
| . T . . . ! ! ! !
21 L% Carpentaria 6 - Drilling, including testing and 14/10/2024 28 days : ! Carpentaria 6 - Drilling, including testing and evaluation
evaluation | | | |
| | | |
22 L Carpentaria 6 - HF 25/11/2024 14 days ! ! ! Carpentaria 6 - HF !
| | | |
| | | |
23 L8 Carpentaria 6 - EPT and flowback fluid 16/12/2024 90 days : : : Carpentdria 6 - EPT and rovaack fluid
| | | NRERRRERRREE)
| | | |
24 L4 Carpentaria 7 - Civil Construction 21/04/2025 28 days : : : Carpentaria 7 - Civil Cpnstruction
| | | — -
| | | |
25 L - Installation of water pipeline between C6 & C;  21/04/2025 28 days ! ! | Installation of water pipeline between C6 & C7
| | | -
| | |
26 L% Carpentaria 7 - Drilling, including testing and 2/06/2025 38 days | | | Carpentaria 7 - Drilling, incliiding testing and |evaluation
evaluation : : :
27 LY Carpentaria 7 - HF 29/07/2025 14 days ! | |
| | |
| | |
28 L4 Carpentaria 7 - EPT and flowback fluid 19/08/2025 90 days | | | Carpentatia 7 - EPT and flowback fluid
| | |
| | | prrrrpreen
29 L Carpentaria 1 - Drilling, including testing and 29/07/2025 28 days | | | Carpentaria 1 - Drilling, in¢luding testing| and evaluation
evaluation ! | |
30 L8 Carpentaria 1 - HF 9/09/2025 14 days } } l darpent ria1 - HF
| | | |
| | | |
31 - Carpentaria 1 - EPT and flowback fluid 30/09/2025 90 days | | | k:arpenta ia 1 - EPT and flowback fluid
| | | |
| | |
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Source of Inputs Assumptions 21/22 22/2 23/2 24/2 25/26 Total
Emission P P g S 425 > tCO2-e
Vegetation 166Ha of
g eucalypt Based on the FullCAM model. 5,050.00 0.00 1,500.00 | 1,000.00 0.00 7,550.00
Clearance
woodland
_ .. |Site Transport - Diesel volumes estimated at 100L/day for
40 kL Diesel oil
Transport fuel (post-200 400 days. 27.96 19.10 23.42 22.0 23.42 11
combustion POs & Estimate based on the Emissions and Energy Threshold 79 > 34 95 34 >-9>
vehicles)
Calculator —2018.
HFS spread average fuel consumption is 8,000lL/day for 6
Diesel Drilling, HF and da.ys. per well plus an additional.szl_. for Completions rig
: _ Drilling average fuel consumption is 5,00oL/day for 38 days
Combustion completion ver wel 1,135.95 775.84 951.52 895.88 951.52 4,710.71
HFS tiviti
actvIties Estimate based on the Emissions and Energy Threshold
Calculator — 2018.
Based on Australian National Greenhouse Accounts
National Inventory Report 2011 Vol 1 Emissions Factor for
Fugitive 25.9 tonnes of  |gas well completions of 25.9 tonnes/completion day and six
.. 647. 647. ,295. 647. ,295. ,532.
emissions HFS |methane (CHg) [days, (2 day per well). 47:50 47:50 11235.00 47:50 11235-00 453250
Conversion of emissions factor from CHg4 to CO2 (25 tCO2-
e/CHg)
Flared gas EPT |Based on the National Greenhouse and Energy Reporting
(Measurement) Determination 2008 (Section 3.44)
7 of Lateral 180-
day EPT|Emissions factor of CO2-e/tonnes flared, with assumed tip
Flaring 2.cmmscf/d efficiency on flare (>96%) 0.00 44,256.96 | 77,449.68 | 33,192.72 | 77,449.68 | 232,349.04
CO2 factortCO2-eis 2.8 (64,008t x2.8) = 179,222
CHg factor tCO2-e is 0.8 (64,008t x 0.8) = 51,206
N20O factor tCO2-eis 0.03 (64,008t x0.03) = 1,920
Total| 6,861.41 | 45,699.40 | 81,219.62 | 35,758.15 | 79,719.62 | 249,258.20
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