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Leigh Creek Energy Limited

Playing in Australia’s energy Premiership

In February 2019, LCK announced that it had successfully carried out in-situ
gasification (ISG) at the Leigh Creek coal mine in South Australia, with its Pre-
Commercial Demonstration (PCD) Plant achieving syngas flow rates of over 1Mcf
per day and a peak flow of 7.5Mcfpd. Successful production of commercial
quantities of commercial gas (methane) supported certification in March 2019 of
a Petroleum Resources Management System (PRMS) 1,153P] 2P Reserve to the
Leigh Creek Energy Project (LCEP). Equally importantly, the three-month ISG
operations were carried out and shutdown in a safe, regulated and controlled
manner with no reportable incidents and no environmental issues. LCK is now
firmly in Australia’s energy Premiership with the group’s 2P Reserves
approximately the same size as the entire Cooper Basin and forming East Coast
Australia’s largest uncontracted and undeveloped 2P Reserve.

Australian East Coast Gas 2P Reserves Source: Company
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The PCD Plant’s success is obtaining a 2P Reserve has “kickstarted” industry

interest in the group; LCK indicate that it is in discussions with up to a dozen
local and international companies. LCK is currently evaluating two
commercialisation options: using the syngas as a low-cost feedstock for on-site
nitrogen fertiliser (urea, ammonia) production and/or, cleaning the syngas to
pipeline quality and supplying product to the tight east coast market. While
there is no guarantee when, of indeed if, a successful offtake or JV deal will be
successfully negotiated, we note the following comment in the recent (31
October 2019) Quarterly Report: “We are pleased to be able to report that we
are making significant progress on securing a strategic and cornerstone partner
for our LCEP".

Valuation and Recommendation. A$0.64ps: Speculative Buy

While LCK is currently negotiating with potential domestic market gas buyers
and progressing with scoping aspects of the fertiliser business case, we
suggest that, at this early stage in the process, it is problematic to determine
an NPV-based valuation for the group. At LCK’s current enterprise value (EV)
and Resource base (2,622P] 2P+2C) of syngas, we calculate that LCK is
currently valued at (only) A$0.05/GJ]. With junior coal seam gas explorers’
average valuation at A$0.22/GJ], we suggest that A$0.15/GJ for LCK is not
unreasonable. At this EV/GJ], we calculate LCK’s equity value at A$386m or
A$0.64 per share. We believe that LCK offers exciting capital upside for
speculative investors as the LCEP is progressively de-risked. Potential
near-term share price catalysts include firming up of existing HOAs,
announcements on customer offtake or farm-in agreements, and

corporate activity in the Australian East Coast oil and gas sector.

18 November 2019

Share Price: A$0.18

Target Price: A$0.64

Target upside: 256%

Recommendation
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Financial Statements

Leigh Creek Energy Limited
Year ending June
Profit & Loss Statement (A$M) FY19A FY20E FY21E FY22E FY23E Potential Revenue and EBITDA to LCKfrom Syngas Gas Sales (@ 100PJ/pa)

Revenue 0.0 0.0 0.0 0.0 0.0

Wholesale Gas Price (A$/GJ) 7.00 ) )
Production/Pipeline costs 0.0 0.0 0.0 0.0 0.0 Assuming a received wholesale or pre-
Corporate costs (74)  (60) (61) (62) (64) iExtraction/processing costs (A$/GJ) 250 | \ansportgas price of AS7.00/GJ and
PRRT 0.0 0.0 0.0 0.0 0.0 iPipeline tariff costs (A$/GJ) 0.75 | COSts Of ~AS4.20/GJ (EBITDA margin of
H ) 40%), we calculate annual sales of 100 PJ
EBITDA (@) (6) (6.1) (6.2) (6.4) iCorporateIAdmm costs (A$/GJ) 0.20 syngas into the Australian East Coast
Depreciation & Amortisation (0.1 0.1 0.1) 0.1) (0.1) :Royalties (A$/GJ) ... ..075 | marketwould resultin revenues in the
Operating profit (7.5) (6.1) (6.2) (6.3) (6.4) Total costs (A$/GJ) 4.20 order of of A$700m per annum, with
NOI 0.0 0.0 0.0 0.0 0.0 EBITDA (A$/GJ) 2.80 annual EBITDA of A$280m.
EBIT (7.5) (6.1) (6.2) (6.3) (6.4) EBITDA margin (%) 40%
Interest income 0.1 0.1 0.1 0.0 0.0
Interest expense (2.2) (0.3) (0.3) (0.3) (0.3 Gas Resources (PRMS) Category Syngas Energy (PJ)
Tax expense 0.0 0.0 0.0 0.0 0.0 1P Reserves -
Reported NPAT (9.5 (6.3) (6.4) (6.6) (6.7) 2P Reserves 1,153
Normalised NPAT (10) (6) (6.4) (6.6) (6.7) PEL 650:LCEP 3P R65§rves 1,608
1C Contingent Resourci -
EBITDA Margin (%) na na na na na 2C Contingent Resourc 1,469
Operating profit margin (%) na na na na na 3C Contingent Resourc 2,127
EPS Reported (A$) (0.02) (0.01) (0.01) (0.01) (0.01) Note: PRMS = Petroleum Resources Management System
\EPS Normalised (A$) (0.02) (001) (001) (0.01) (0.0)]
DPS - Declared (A$) 0.00 0.00 0.00 0.00 0.00 6,000
Avg. no. of fully-diluted shares (m) 476 624 663 703 743 — 5202 402 4502
YE no. of fuly-diluted shares (m 605 643 683 723 763 & -
y (m) o | |
Cash Flow Statement (A$M) FY19A FY20E FY21E FY22E FY23E g £200 s
EBITDA (7.4) (6.0) (6.1)  (6.2) 64 3 2001
Investment in w orking capital (2.0 0.0 0.0 0.0 0.0 & 2000+ — s 1183
Tax expense 00 00 00 00 00 coriracte o LNG expor projects e s
Operating Cash Flow (95) (6.0) (6.1 (6.2)  (6.4) . 305 128
Capex (20.3) (2.0 (2.0 (2.0) (2.0 5 & E g 3 - g g B B E
. b =5 | & = g = g g g 7] 3
Other investments 0.0 0.0 0.0 0.0 0.0 s £ T g 4 £ B R - B
Investing Cash Flow (20.3) (2.0) (20)  (2.0) (2.0) g z g § fﬁ
Net interest received / (paid) (2.0 0.3) (0.3) (0.3) 0.3) S =5 £
Debt draw dow n / (repayment) 0.2 0.0 0.0 0.0 0.0 &
Dividends paid 0.0 0.0 0.0 0.0 0.0
Equity raised / (repaid) 13.9 8.0 8.0 8.0 8.0 Leverage FY19A  FY20E FY21E FY22E  FY23E
Financing Cash Flow 12.0 7.7 7.7 7.7 7.7 Net Debt/Equity -3% -4% -5% -6% -8%
Non-operating & Other (R&D rebate) 115 0.0 0.0 0.0 0.0  Gearing (ND/ND+E) -3% -4% -5% -6% -8%
Inc/(Dec) in Cash (6.3) (0.3) (0.4) (0.5) (0.6) Interest Cover (x) -3.7 -23.5 -23.5 -23.3 -22.9
Balance Sheet (A$M) FY19A FY20E FY21E FY22E FY23E Valuation Ratios (X) FY19A FY20E FY21E FY22E FY23E
Cash & Equivalents 3.1 2.8 2.4 1.9 1.3 Normalised PIE na na na na na
Receivables 6.5 6.5 6.5 6.5 6.5  Price/OP Cash Flow na na na na na
Inventories 0.0 0.0 0.0 0.0 0.0  Book value per share (A$) 0.05 0.05 0.05 0.05 0.05
Other Current Assets 0.0 0.0 0.0 0.0 0.0 EV/EBITDA na na na na na
PPE and Exploration & Development 25.4 27.4 29.3 313 33.2 ROE (%) na na na na na
Deferred tax asset 0.0 0.0 0.0 0.0 0.0
Other Non Current Assets 0.0 0.0 0.0 0.0 0.0 Market cap sensitivity to Resource EV/GJe
Total Assets 35.0 36.7 38.3 39.7 41.0 Resource unit EV (A$/GJe) 0.10 0.15 0.20
Payables and other current Liabilities 1.3 1.3 1.3 1.3 1.3 LCK 2P+ 2C Resource (PJ) 2,622 2,622 2,622
Short Term Debt 4.0 4.0 4.0 4.0 4.0 =>Resource EV (A$m) 256 387 518
Long Term Debt 0.0 0.0 0.0 0.0 0.0 =>Market capitalisation (ASm) 255 386 517
Other Non Current Liabilities 0.0 0.0 0.0 0.0 (XeI | CK share price value (A$) 0.42 0.64 0.86
Total Liabilities 5.3 5.3 5.3 53 5.3  Note: Per share valuation based on fully diluted number of shares
Total Equity 29.7 31.4 33.0 34.4 357 |com pany Overview :
Net Cash / (Debt) (09 (12 (16 (21) (27 |Leigh Creek Energy (LCK) is an emerging unconventional gas producer. The company's key
assetis 1,153PJ of 2P recoverable gas Reserves associated with 302Mt of coal Reserves
Top 3 Shareholders % Date at its flagship Leigh Creek Energy Project located at the shuttered Leigh Creek coal mine in
China New Energy Group Ltd 24.2 Central South Australia (550km north of Adelaide). LCK has an oil and gas exploration
Crown Ascent Development Ltd 8.2 Aug-19 licence (PEL 650) -w hich overlays the Leigh Creek coal mining licence. LCK is evaluating
Gitic Australia 28 commercialisation opportunities including supplying pipeline gas to the tight east coast
- market and/or using the gas to produce nitrogen fertilisers.
Source: Company, IRESS, State One Stockbroking forecasts
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Valuation

LCK is in the fortunate position of having established a significant gas
Reserve (1,153P] 2P) at a time when natural gas demand has tripled over
the past five years in the east coast (EC) market and electricity supply
interruptions and rising electricity prices have prompted state and Federal
governments to relook at the country’s energy mix for power generation.

LCK is currently evaluating two commercialisation options:

1) using the syngas as a low-cost feedstock for on-site nitrogen
fertiliser production (particularly urea) and/or,

2) cleaning the syngas to pipeline quality and supplying product to the
tight east coast market.

Each option will require extensive capex (~A$3bn initial estimates) and will
require numerous feasibility, financing, commercial, and environmental
studies to be completed. Management indicates commercial project
operations are not likely to begin before 2023 at the earliest.

Figure 1: Commercialisation options (Source: Company)

Pathway to commercial

Complete options analysis, EIS approval, FEED, Feasibility Commercial Project
Geotechnical investigation, completed Operation
Commercial arrangements

settled

2019-H2 2020 2021+ 2022 2023+
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completed Commercial Project
Construction

PCD Operations = 2P Reserve =p Fertiliser Production and/or Gas Sales

Based on Prudentia report 2018
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While LCK is currently negotiating with potential domestic market gas buyers
and progressing with scoping aspects of the fertiliser business case, we
suggest that, at this early stage in the process, it is problematic to determine
a NPV-based valuation for LCK.

What is clear, however, is that LCK’s gas Reserve - the largest uncontracted,
undeveloped gas Reserve in the east coast is a valuable asset.

Predicated on a syngas inventory of 980P] (85% of stated 2P Reserves),
100P] sales per annum (i.e., an ll-year Project life), a wholesale price of
A$7/GJ], and costs of ~A$4.20/G] (40% EBITDA margin), we calculate annual
revenues of ~A$700m, annual EBITDA of ~A$280m and an NPVio of
~A$1.2bn. See tables below.

Figure 2: NPV of LCK’s 2P Reserve — sales of gas to East Coast option

Year 1 2 3 4 5 6 Year LOM

FY 2020 2021 2022 2023 2024 2025 2026 2027 2028 7-11
2P Reserve ] 1,153
ESyngas conversion factor % 85% (ie, % of syngas converted to saleable product) ]
Inventory - opening P 980 980 980 980 930 830 730 630 530
Inventory - closing Pl 880 980 980 930 330 730 630 530 430
Saleable gas production Pl - - - 50 100 100 100 100 100 430 980
ARP AS/G) 70 7.1 7.3 7.4 7.6 7T 7.9 8.0 8.2 -
RE‘\rEI‘IuE ________________________________________________ ASm—— _____ - 371 758 773 788 B04 B20 3,720 8,034
{Production costs ASm - - - (33) (271) (278) (282) (287) (293)i |  (1328) |  (2,869)]
iPipeline tariffs ASm - - - (a0 (81 (s3)  (84) (s8]  (s8); | (3o9)i i (861)]
{Admin/ Corporate ASm (50) (50) (50) (5} (5 (55 (5 (5} (6 | (29); | 76);
istate and Vendor Royalties ASm - - - (a1 (s3] (85) _ (87) _ (88) (S0} | (s09)i | (884
Total costs ASm (5.0 (5.0) (5.0) (218) (440) (449) (458) (467) (477) (2,165) (4,690)
EBITDA ASm (5.0 (5.0) (5.0) 153 317 324 330 337 344 1,554 3,344
PAT ASm (5.0 (5.0) (5.0) 153 254 259 264 270 275 1,243 2,703
Equity funding ASm - - - - - - - - - - -
Debt funding ASm - 300 300 300 - - - - - - 900
Project capex ASm - (300} (300) (300) - - - - - - (900)
Sustaining capex ASm - - - (2) (2) (2) (2) (2) (2) (11) (24)
Cash flow from gas sales ASm ] (5) (3] 153 254 259 264 270 275 1,243 2,703
Discount rate 10%
NPVyq Gas ASm 1,185
Price and cost assumptions 2020 2021 2022 2023 2024 2025 2026 2027 2028
Market gas sales % 100%  100% 100% 100% 100% 100% 100% 100% 100%
Power Station JV sales ¥ 0% 0% 0% 0% 0% 0% 0% 0% 0%
Market gas price AS/G) 7.00 714 TF2B 743 758 773 7.88 8.04 8.20
I Power Station gas price AS/G) 31 3.2 3.2 3.3 3.4 34 35 3.5 3.6
Production costs AS/G) 2.50 255 280 285 271 276 2.82 2.87 2.83
Pipeline tariff costs - LCK to Moomba AS/G) 0.75 077 078 080 0381 0.83 034 0.86 0.88
Pipeline tariff costs - Moomba to EC AS/G) 0.00 000 000 000 000 0.00 0.00 0.00 0.00
Admin/ Corporate/Other ASm 5.00 500 500 500 510 5.20 5.31 5.41 552
Price/cost inflation % 2% 2% 2% 2% 2% 2% 2% 2% 2%
Effective State Rovalty % T7.0% 0% TO0% TO0% T7.0% T7.0% 7.0% 7.0% 7.0%
TriE Royalty (Founders) % 4.0% 40% 4.0% 40% 4.0% 4.0% 4.0% 4.0% 4.0%
Effective Corporate tax rate k) 0% 0% 0% 0%  20% 20% 20% 20% 20%
AUD:USD exchange rate unit 0.75 075 075 075 075 0.75 0.75 0.75 0.75
Gas unit data
Revenue AS/P) na na na 7.43 758 7.73 7.88 8.04 8.20
Costs excluding royalty AS/P) na na na (3.55) (3.57) (3.64) (3.71) (3.79) (3.868)
Total costs including royalty AS/P) na na na (4.37) (4.40) (4.48) (4.58) (4.67) (4.77)
EBITDA AS/P) na na na 3.08 317 3.24 3.30 3.37 3.44
EBITDNA margin (%) % na na na 41% 42% 42% 423% 42% 42%

Source: Company, State One Stockbroking forecasts
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Preferred valuation method: EV/GJ peer comparative

At LCK’s current enterprise value (EV) of A$125m and combined 2P
Reserves and 2C Resources of 2,622P] of syngas, we calculate that
LCK is currently valued at A$0.05/GJe (rounded). This is below the
average A$0.22/G] attached to unconventional gas (coal seam/shale)
developers Comet Ridge (ASX:COI), Galilee Energy (ASX:GLL) and Strike
Energy (ASX:STX), and significantly below the average of A$0.83/Gle
attached to junior oil and gas producers and A$1.09/GJle attached to the
ASX’s energy “majors”.

Figure 3: Selected ASX-listed oil and gas stocks: enterprise value per GJe

Share price  Total shares Mkt Cap " ® & Evitp Evizp BV Gearing
Company Ticker - Cash (A$m) Debt (ASm) EV (A$m) price equivalent hasis [2P+2C) Di(D+E)
(AS) [million) [A$m) ) ; . .
Ple Ple Ple ASIGJe ASIGJe ASiGJe %
Large Cap "Majors” 78,784 6,508 20802 93,038 17,305 2,057 59 595 53 w [m 7%
Beach Ensmgy BPFT 24 2219 5,561 172 0 5,389 22 3673 2,031 245 147 044 0%
0il Search OSH 732 1,525 11,163 538 353 14,1% 2485 2,587 4,807 569 450 184 4%
Orgin Energy ORG 7% 1,761 14,010 1,96 74% 20,020 2,880 4748 5,165 6.55 417 20 35%
Santos 8TO 82 2,100 17241 1,215 47251 2077 3651 6,376 11,383 555 318 114 2%
Woodside Petroleum WRL 3260 oz 30,708 3057 5,524 31% 6,067 8312 36,208 545 kXl 075 15%
Junior Producers 1,662 254 304 1,802 895 1,472 4 2 12 | 083 19%
Armour Ensrgy AlQ 0.06 89 K] 9 ] & Lij 124 149 214 068 0.31 62%
Central Petrolzum CTP 0.18 782 137 18 &2 201 1% 186 107 147 1.2 073 7%
Cooper Energy COE 05 1,700 %9 164 214 1,019 2% 3 238 3% 288 172 18%
Senex Ensrgy SXY 0.3 1,887 520 63 40 458 463 828 19 107 060 048 7%
C5G/Shale explorers/developers 864 36 3 &30 18 172 3587 46.13 483 | 0.22 [
Comeat Ridgs col 028 751 a7 129 0 1M 18 2 582 10.76 113 0.2% 0%
Gaflze Energy GLL 0.5 242 276 115 0 x5 0 0 2508 - - 0.1 0%
Strke Ensmgy STX 02 1,620 381 11 3 mn 0 0 457 - - 075 1%
UcG 124 31 40 125 0 1,153 1,469 - 0.11 | 0.05 k3
Leigh Cresk Energy LCK 0.2 605 124 31 40 125 0 1,153 1,469 - 0.1 0.05 3%

Source: Companies, IRESS, compiled by State One Stockbroking. Note for the purposes of peer comparison, we convert oil to
GJ on a price equivalent basis of 1bbl oil = 8GJe, rather than the calorific or energy conversion rate of 1bbl oil = 6GJe
Figure 4: Peer comparative: EV/GJe

Enterprise value (AS/Gle 2P+2C Resources)
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Source: Companies, IRESS, compiled by State One Stockbroking
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Although ASX-listed energy plays are trading at a (simple) peer-average EV
of A$0.85/Gle, we suggest that the lower A$0.22/GJe attached to
unconventional (CSG/Shale) developers is a more appropriate benchmark.
Applying a more conservative A$0.15/G]J to LCK's 2P+2C Resource of
2,622P] syngas - to account for the early stage nature of the LCEP
commercialisation pathway - indicates a m’cap for LCK of A$386m or A$0.64
per fully-diluted share. Applying the unconventional gas developer average
EV of A$0.22/GJe indicates a share price value closer to A$1.00.

Figure 5: EV/GJ valuation sensitivity

Resource unit BV (AS/Gle) 0.05 0.10 I 0.15 I 0.20 0.25

LCK 2P+ 2C Resource (PJ) 282 2822 2822 2822 2822
== Resource BV [4%m) 125 256 ¥ 53 ]
Net debt [A%m) 45 45 45 05 05
=» Market capiizhzaton (A%m) 124 256 e 5T B8
LCK shares difed {million) 605 605 605 605 605

LCK share prcs value (A5) A 042 I 0.64 I 0.8 1.07

Source: State One Stockbroking

Recommendation

At current share price levels, we believe that LCK offers attractive upside

potential to our EV/GJ] target price of A$0.64ps. As the LCEP is progressively

de-risked, we believe that the share price has significantly higher upside

potential to >A$1.00. LCK current commercialisation options include Speculative Buy to
supplying pipeline gas to the EC market and/or on-site production of A$O 64pS
nitrogen-based fertilisers. In addition, LCK has signed a HOA with its majority ’

shareholder China New Energy Ltd, to commence ISG in China. We believe

that LCK offers exciting capital upside for speculative investors as

the LCEP is progressively de-risked. Recommendation: Speculative

Buy. Risk: Higher

Risks

Risks to our estimated target price and forecast earnings profile include, but
are not limited to:

e East coast gas and South Australian electricity prices. Domestic gas
prices may be impacted by overseas LNG prices which in turn may
be impacted by the US$ oil price and the USD:AUD exchange rate.
SA electricity prices may be impacted by commercial and industrial
demand and the increase in renewable energy (specifically wind and
solar-generated electricity).

e Decline in east coast gas demand due to slower than expected
demand for primary (gas) or secondary power (electricity), or an
increase in renewable energy (wind, solar, battery).

e An increase in available gas to the domestic market: established
east coast gas producers/developers may convert undeveloped 2P
Reserves to Developed or convert Contingent Resources (2C) to 2P
Reserves, or new gas explorers/developers appear.

e LCEP meeting all licensing and approvals as per the Petroleum and
Geothermal Energy Act (PGE) in South Australia, i.e., state approval
to develop the LCEP.

‘ State One Stockbroking Ltd AFSL 247100 g 6|Page
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e Community buy-in, i.e., establishing and maintaining a “social
licence” to operate with landowners (indigenous and pastoral), and
regional communities.

¢ Timeous progression on gas and fertiliser commercialisation
options. Central to this progress is securing long-term gas and/or
electricity offtake contracts/commercial arrangements and securing
funding (cost of funding / funding mix). There is no guarantee
when, of if, commercial offtake agreements or JV
partnerships will be successfully negotiated between LCK and
potential third parties.

e Technical risks associated with the ISG process, geology risks
associated with the coal Resource, surface processing risks
associating with cleaning the syngas to methane.

e Key personnel risk.

e Working capital requirement. With poor visibility on the timing of
revenue/income streams, we assume near-term working capital and
capex requirements of ~A$8mpa will be funded via future capital
raisings.

Leigh Creek Energy Project (LCEP)

Background

Leigh Creek Energy Limited (ASX:LCK) is an emerging gas company focused
on developing its 100% owned Leigh Creek Energy Project (LCEP), located at
Leigh Creek, 550km north of Adelaide in South Australia. LCK - previously
ASX-listed Marathon Resources Ltd - acquired the Project through the scrip
acquisition of project owners, ARP TriEnergy Pty Ltd, in June 2015
(consideration: 138.3m LCK shares with a deemed value of A$27.6m, plus a
royalty stream on production). The company changed its name to Leigh
Creek Energy Limited after a shareholder vote in August 2015.

The Project’s key asset is 1,153P] of PRMS-compliant 2P synthetic
gas (syngas) Reserves and 1,469P] of 2C syngas Resources,
contained within 302Mt of JORC 2012-compliant Indicated and
Inferred coal Resources.

Figure 6: LCK coal and gas Resources (2019 versus 2018)

The Company’s Coal Resource and equivalent Syngas Resource as at 30 June 2019, reported in accordance with 2012 Edition of the
Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves ( JORC Code) guidelines and the 2018 Society

of Petroleum Engineers (SPE) Petroleum Resources Management System (PRMS) guidelines (respectively), are:

Tenement Location Coal Resource | Coal Resources | Coal Resources| Syngas Resource Syngas Energy | Syngas Energy
Category (Mt) 2018 (ML) 2019 Classification (Pj) 2018 (P) 2019

Petroleum Leigh Creek Indicated 186.0 IP Reserves - -

Exploration Inferred 376.6 114.6 2P Reserves - 1,153.2

Licence 650 3P Reserves - 1,608.3
1C Resources 27477 -
2C Resources 2,963.9 1,469.0
3C Besources 3.303.1 2,126.6

Source: Company
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The gas Resource (Petroleum Resource Management System [PRMS]-
compliant) is located within the 93km? Petroleum Exploration Licence PEL
650, which overlays Alinta Energy’s Leigh Creek open-cut coal mine. Large-
scale coal mining at Leigh Creek stopped in November 2015, and operations
are currently limited to minor surface mining relating to rehabilitation. The
captive Port Augusta coal-fired power stations fed by the Leigh Creek Coal
Mine were shut in early May 2016. LCK also holds tenements surrounding,
and to the north and west of PEL 650.

Figure 7: Location of LCEP and other licences
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Since acquiring the Leigh Creek Energy Project in mid-2015, LCK has
progressed on several key commercial, geological, and technical
developments.

Source: Company

e The appointment in September 2015 of Justin Haines as General
Manager Technical; Mr Haines worked as Technical Manager for
Carbon Energy (ASX:CNX), an ISG-technology company which
operated one of only three UCG pilot plants in Australia.

e The announcement in December 2015 of a JORC 2012-compliant
maiden Inferred Resource of 377Mt of coal, followed by gasification
test work on coal samples, and a subsequent PRMS-compliant
estimated gas Resource (2C) of 2,964P] in January 2016.
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e A non-binding Heads of Agreement (HOA) signed with APT
Pipelines, a subsidiary of APA Group (ASX:APA), which will allow the
development of conceptual plans for the interconnection of the LCEP
via a new pipeline with the east coast (EC) gas markets.

e A HOA signed with Shanghai Electric Power Generation Group, to
establish a joint venture company in South Australia, with the intent
to build, own and operate a gas-fired power station.

e An initial five-year Gas Storage Exploration Licence (overlaying the
Leigh Creek PEL 650), obtained from the Government of South
Australia, Department of State Development; this gives LCK
optionality between storing gas, or delivering gas to EC customers
or a local power station (as per HOAs with APA and Shanghai
Electric). It also allows sequestration of COa.

¢ The announcement in March 2019 of an upgrade in the SPE-
PRMS Resource to a Reserve following the successful
operation of a Pre-Commercial Demonstration (PCD) plant.

e A binding HOA signed in August 2019 with major shareholder China
New Energy Ltd to commence ISG in China with a focus on
hydrogen and fertilizer production.

Pre-Commercial Demonstration (PCD) Plant: Oct 2018-June 2019

A significant portion of the group’s energies between 2016 and 2018 was
directed at engaging with relevant local bodies and state government
departments and obtaining approval for a pre-commercial gas production
plant to be installed and operated at the Leigh Creek mine site. In September
2018, LCK received final approval for PCD operations. PCD operations
commenced in October 2018 and were completed and the facility
decommissioned by June 2019. The objectives of the PCD plant were:

e Technology validation: to demonstrate the ability to produce
commercial quantities of syngas which would allow for the Resource
(2C) classification to be upgraded to Reserves (2P),

e To get data on the minor constituents within gas composition,
process control fundamentals, shutdown capabilities, and costs; all
this data will ultimately feed into the process plant design and,

LCK has signed a HOA
e To demonstrate to stakeholders (government, community, . .
investors) that ISG could be safely carried out at the Leigh Creek with South African-based
site, with minimal impact on the environment. Africary for potential

The PCD operations were a success, producing syngas at over 1Mcf per day Ieasing of the
(with maximum flows recorded of over 7Mcfpd) and allowing for a significant
component of the Resource to be upgraded to a 2P Reserve classification. On
completion of plant shutdown in June 2019, LCK confirmed that there were plant
no reportable incidents (injuries) at the site, that the process was operated

and shutdown in a safe, regulated, and controlled manner, and that the

company’s monitoring regime has confirmed no environmental impacts or

safety issues.

decommissioned PCD

Total expenditure associated with the gas demonstration was some A$18m
(A$5m for site assessment, environmental base line studies, water
monitoring wells, A$10m for plant and equipment, skids, thermal oxidiser,
diesel storage, A$3m for admin and staffing).
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Figure 8: PCD Plant infrastructure
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Figure 9: PCD Plant location at Leigh Creek: note barren/undeveloped landscape

Aboveground demonstration

plant (PCD) at Leigh Creek.

Source: Company
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2P Reserve comparison ......

The successful production of commercial gases at commercial quantities at
the PCD Plant allowed for PRMS certification of 1,153P] of 2P Reserves in
March 2019. LCK’s syngas Reserve now represents one of Eastern Australia’s
largest undeveloped and uncontracted gas reserves.

Figure 10: Peer comparison: 2P Gas Reserves

Australian East Coast Gas 2P Reserves
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Source: Company

..... a catalyst for renewed commercialisation discussions

The March 2019 2P Reserve announcement has “kickstarted” the
advancement of negotiations with multiple potential strategic partners with

significant energy operations domestically and in key international markets. Management iS

In a May 2019 announcement, management stated that “The Company had actively investigating
already been in discussions with over a dozen potential partners prior to the . .

(March 2019 Resource upgrade) announcement and has held a significant fUﬂdlﬂg Opt|0ns and
number of meetings with those interested parties since then. Several of opportunities to enter
these partners have engaged with LCK over a considerable amount of time, . . .

however, they required an independent reserve report and production data Into blﬂdlﬂg

from the PCD before they could progress negotiations on a commercial agreements with
basis”.

offtake partners

Commercial discussions with other parties vary from Gas Sales Agreements
and HOAs to LCK'’s willingness to accept an investment or strategic funding
and/or project finance. Discussions have progressed to the point where LCK
has engaged legal counsel to draft and document these commercial
arrangements.

Although management have indicated that the two main commercialisation options being considered are
(1) pipeline gas sales to the EC and/or (2) feedstock for high-value nitrogen fertilisers, we suggest that
corporate activity either at the project (LCEP) or equity level, should not be ruled out. We note that Beach
Energy’s 2017 purchase of Origin Energy’s LatticeEnergy for A$1.585bn equated to ~A$1.19/2C GJ;
Mitsui’s 2018 acquisition of AWE for A$602m equated to ~A$1.17/2C GJ. More recently, Australia Pacific
LNG’s Feb 2019 US$165m acquisition of Origin Energy’s Ironbark Gas Project (129P] 2P Reserve) equates
to A$1.79/GJ. We calculate that LCK is currently trading at A$0.11 per 2P GJ (A$0.05 per 2P+2C GJ).
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Leigh Creek Mine

The Leigh Creek coal mine, closed November 2015, operated as a “captive
mine”, railing up to 2.5Mtpa of low-grade, sub-bituminous black coal 260km
south to Alinta Energy’s Port Augusta Power Stations (closed in early May
2016). The power stations, mining rights at Leigh Creek coal mine, and Leigh
Creek town (population 500) are owned by the South Australian government
but were operated by Alinta Energy.

The coal occurs in several nested bowl-shaped seams, forming part of the
Telford Basin syncline, each several metres thick (the Main Series coal seam
is up to 18m thick in the open cut mine).

Figure 11: Telford Basin: schematic cross-section
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In December 2015, LCK announced a JORC 2012-compliant maiden Inferred
Resource of 377Mt for the Leigh Creek coal mine. The Resource estimate was
largely based on an extensive database of geological and drill-hole data
provided by Alinta Energy. Following drilling by LCK between 2016 and 2018,
the Resource was upgraded in 2019 to 187Mt of Indicated Resource and
115Mt of Inferred Resource. Management believes that further significant
Resource extensions and upgrades (with potential increases to syngas
Resources) can be achieved from additional relatively modest infill drilling
and seismic survey programmes.

The syngas produced from the PCD operations was derived from the Main
Series coal seam located at a depth of ~500m south of the Main Series Pit.
At these levels, gasification rates benefitted from coal seam thickness and
increased hydrostatic pressure. Note: LCK’s PCD operations achieved
commercial rates of gas production from only one of the three coal seams.
Reserve certification is expected to increase on the back of further drilling,
seismic work, and production testing on the deeper parts of the Upper Series
coal seam and the Lower Series coal seam.

Mining at the Leigh Creek Coalfield has been going on for over 100 years
intermittently and permanently since the 1940’s till the recent mine closure.
However, except for some limited grading of waste heaps, the 7.5km x
4.5km mine site (Telford Basin) is largely un-rehabilitated. The site is
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excluded from the Mining Act of 1971, and neither past or current licence
holders are liable for extensive rehabilitation activities, i.e., drainage control
(surface water and groundwater), return of overburden and/or topsoil
preservation, contour ripping, seeding with native vegetation, grading,
sediment control, mine subsidence evaluation, dust control, solid waste
control, infrastructure reclamation, etc.

Government and Social

At present, there are several moratoriums and/or restrictions impeding or
preventing onshore coal seam gas (CSG) development in NSW, Victoria, and
Tasmania, while the Queensland government issued a total ban on ISG
development stating its incompatibility with the state’s environmental and
economic needs.

The Queensland government’s negative stance towards ISG also stems, we
suggest, from the state’s unwillingness to have competing gas-extraction
technologies competing over, and looking to exploit, the same coalfields. In
effect, the Queensland government, not surprisingly in our view, favours
more established CSG developers to supply Gladstone’s massive (1,500PJpa)
CSG-based LNG sector.

In comparison to Queensland, South Australia, has a far smaller coal
resource to exploit. The Leigh Creek coalfield is self-contained, is remote
from major centres, in a largely un-rehabilitated pre-existing mine site with
little surrounding agriculture, and critically, lies outside (to the south) of the
State and Federal “legislatively sensitive” Great Artesian Basin. In addition,
the Leigh Creek coal is not associated with CSG (the coal does not contain
methane which can be readily released). We believe that with the recent
closure of the Port Augusta coal-fired power station, ISG represents the only
opportunity to monetise the Leigh Creek coal assets.

The South Australian government is, we believe, committed to the
responsible development of state natural resources, including ISG (note: ISG
is specifically contemplated and supported by the state’s Petroleum &
Geothermal Energy Act). SA’s 2012 Unconventional Gas Policy states that
“(environmental issues) can be mitigated through careful project design, site
selection and monitoring” and “ISG has enormous potential for harnessing
the energy of coal resources that would otherwise be too expensive or
difficult to reach”. The PGE Act allows for incremental approvals and
progress, while the SA Department of State Development (DSD) has a clear
process - comprising 1) licencing, 2) environmental assessment, and 3)
activity notification and approval - that should, in our view, facilitate project
development.

Outside of offering the potential to contribute to the state’s primary (gas)
and secondary (electricity) energy supply, the development of the LCEP
would contribute to the state’s revenue base and create much-needed jobs.
The unemployment rate in SA is over 7 per cent compared to a country-side
average of under 6 per cent. The closure of the Leigh Creek coal mine and
Port Augusta power stations, and the uncertainty surrounding the Whyalla
steel mill, add to the pressing need to find new regional employment
opportunities. The future of the Leigh Creek town is, we suspect, of
particular concern to the SA government. The town (20km south of the coal
mine) is operated by Alinta, and forms a key service hub, particularly for
education & health, for the north-central region of the state. We believe that
the government would be supportive of a company which could provide
employment opportunities to the town’s population and help maintain the
town’s key regional position.

South Australia — a
supportive
environment for
unconventional gas
development

Increasing need to
find long-term
quality employment
opportunities in
regional SA, and
for the residents of
the Leigh Creek
town in particular
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In-Situ Gasification (ISG)

Underground Coal Gasification (UCG) or In-Situ Gasification (ISG) is the
process by which coal is converted to gases in-situ (i.e., while the coal is still
underground) via controlled partial combustion. ISG can be used to monetise
coal resources that are either uneconomic to mine by conventional open cut
or underground coal mining methods, or are inaccessible due to depth,
geology or other mining and safety considerations.

ISG is a very different process from that used to extract coal seam gas
(CSG). ISG involves converting coal to a synthesised gas (syngas) - a
mixture of hydrogen, carbon monoxide, carbon dioxide, methane, water
vapour - via enforced partial combustion. This syngas is then brought to
surface, where it can be fully cleaned and processed to a synthetic natural
gas (methane) or partially cleaned to feed modified gas-powered electricity
generators. In comparison, the CSG process involves dewatering coal seams
to release coal seam gas (which is primarily a naturally occurring methane

gas).

Process

ISG typically employs a minimum of two wells (an injection well and a
production well) partly drilled into coal seam, often with a separate ignition
well. A gasifying agent (air, oxygen enriched air, possibly with added steam)
is supplied via the injection well to the underground gasification chamber
(section of partially ignited coal bed), and the resultant syngas is extracted
via the production well to the surface for treatment and use.

Figure 12: Schematic diagram of traditional vertical well UCG process
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Although ISG is conceptually very simple, the development of a working
system has proved more difficult in practice. The main problems are accurate
in-seam drilling, controlling the reaction within the seam, producing a
consistent gas quality, and environmental concerns (particularly underground
water/aquifer contamination and geotechnical stability). Meaningful
experiments cannot be carried out in the laboratory, resulting in the need for
expensive and time consuming gas (flare) demonstration trials.
Comprehensive site and safety/environmental studies and economic
evaluations are also required to convince financial investors, and permitting
authorities to support commercial projects. Pleasingly for ISG the science of
coal gasification is well understood and all surface equipment for gas clean-
up is standard and readily available.

Projects: limited number of operations globally

The only commercial UCG facility currently operating in the world is in
Uzbekistan where the Yerostigaz gasification plant (which uses Linc
Energy’s UCG technology) produces some 14PJpa of syngas (1 million m3/d).
After successfully completing a demonstration project, Swan Hills Synfuels is
looking to develop a deep (1,400m) UCG project in Alberta, Canada, tied to
a proposed 300MW combined-cycle power station. This project is on hold due
to low gas prices in North America. A decision on commercialising a 100MW
UCG-fired pilot plant at the 4,110MW Majuba power station in South Africa
has been pushed out to 2017/2018 on permitting and operational concerns.

Nevertheless, development work on UCG Projects is taking place around the
world as part of a broader global initiative to find clean-energy solutions and
monetise stranded coal resources.

Figure 13: Worldwide ISG projects; a snapshot
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ISG in Australia

Prior to LCK's PCD facility at Leigh Creek, three separate ISG technology pilot
plants were developed in Queensland: Cougar Energy’s (now Moreton
Resources ASX: MRV) Kingaroy Project, Singapore listed Linc Energy’s
Chinchilla Project, and Carbon Energy’s Bloodwood Creek Project. Liquidators
for Carbon Energy were appointed June 2019, delisted from ASX on 29
August 2019).

The Kingaroy Project was closed down by the QLD government in
mid-2010 on the back of water tests which showed a single low
benzene contamination result.

Despite operational success, Linc Energy’s Chinchilla Project was
abandoned in November 2013 on the back of rising opposition from
regional environmental and farming activist groups, and - according
to Linc’s Peter Bond - an apparent lack of support from a State
government which seemed to favour the rival CSG industry. Linc
Energy is currently being sued by the QLD government for causing
environmental damage to a 175km? swathe of southern Queensland
farmland. In a Magistrates hearing during early 2016 the Chief
Scientist representing the Qld government agreed that chemicals
recovered from soil were naturally occurring across the region and
could not be attributed directly to Linc Energy.

Carbon Energy’s pilot plant at Bloodswood Creek has been
dismantled and the area is currently being rehabilitated. Approval of
the Decommissioning Report and Rehabilitation Plan for Bloodswood
Creek was seen as a key step for the company to proceed with
commercialisation of its Blue Gum Project in the Surat Basin (2P
Reserves of 1,128P], 3P + 2C Resources of 13,810P]). However, in
mid-April 2016, the Ministers for Natural Resources and
Mining (DNRM) and Environment and Heritage Protection
(DEHP), elected to place a complete ban on UCG in
Queensland. Following Carbon Energy’s liquidation, it is uncertain
what is happening with the group’s keyseame USG technology and
its licencing agreements and JVs in China.

Figure 14: Carbon Energy’s Bloodwood Creek Pilot Site (as in 2012)

Source: Carbon Energy
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Chairman and MD information source: 2019 annual repory

Leigh Creek Energy Limited is a public
company incorporated and domiciled
in Australia and listed on the Australian
Securities Exchange.

The directors present their report together
with the financial statements of the
consolidated entity, being Leigh Creck
Encrgy Limited (“the Company” or
“Leigh Creck Energy"”) and its controlled
entities (“the Group”) for the year ended
30 June 2019.

Directors

The names of the directors in office at any
time during or since the end of the year are:

Daniel Justyn Peters
(app d 28 November 2014)

Phillip Staveley
(appointed 5 December2017)

Gregory English
(appointed 22 September 2015)

Murray Chatfield
(appointed 30 June 2016)

Zhe Wang
(appointed 1 July 2017)

Zheng Xiaojiang
(appointed 5 December 2017)

Directors have been in office since the start
of the financial year to the date of this report
unless otherwise stated.

Information on continuing Directors

Daniel Justyn Peters 1ig na (pol

Executive Chairman

Audit and Risk Committee Member

Director since 2014

Experience #¢ expertise

Mr Peters joined Linc Energy soon after its listing on the ASX
when Linc Energy was considered a world leader in
underground coal gasification. In his six years at Linc Energy
Mr Peters held the positions of General Manager Environment
and Government Relations, General Manager Business
Development, Executive General Manager North Asia and
finished as Executive General Manager of Investor Relations.

Prior to joining Linc Energy Mr Peters was employed as
National Property and Environment Manager and head of
North Asia for Airservices Australia, and prior to his time with
Airservices Australia Mr Peters was employed at the
Queensland Environmental Protection Authority (EPA) as
head of Investigations and Compliance and as acting Director
of Central and Northern Regions. He managed the integration
of the environmental regulation of the Queensland Mining
Industry into the EPA. His experience across a broad range of
business units from both government and private sector will
prove invaluable in developing the Leigh Creek Energy project.

Other current listed directorships: None
Previous listed directorships (last three years)

Emperor Energy Ltd - resigned 27 March 2019

Managing Director

Director since 2017

Experience & expertise
Mr Staveley is a qualified Accountant who has 30 years’
experience working in the resources sector.

He started his career in the oil and gas sector working for
Schlumberger in London, followed by a number of years with
SAGASCO and SAOG (South Australian Oil and Gas
Company). He spent almost ten years with Normandy Mining
Ltd. Whilst with Normandy he fulfilled a number of planning,
finance, M&A and commercial roles, including the
establishment of a Group Supply Function and three years
based in Rio de Janeiro as the CFO of TVX Normandy
Americas.

Since 1998 he has been involved in mining and contracting
companics in the position of CFO and more latterly, CEO
roles with an emphasis on strategy and corporate finance.

Other current listed directorships: None
Previous listed directorships (last three years)
Oakdale Resources Limited

State One Stockbroking Ltd

AFSL 247100




STATE ONE

STOCKBEROKING LTD
ABN 05 002 980 083 | AFSL 247 100
Participant of ASX, Chi-X, Sydney Stock Exchange

General Advice Warning

The contents of this document have been prepared without taking account of your objectives, financial
situation or needs. You should, before taking any action to acquire or deal in, or follow a
recommendation (if any) in respect of any of the financial products or information mentioned in this
document, consult your own investment advisor to consider whether that is appropriate having regard to
your own objectives, financial situation and needs.

Whilst State One Stockbroking Ltd believes information contained in this document is based on
information which is believed to be reliable, its accuracy and completeness are not guaranteed and no
warranty of accuracy or reliability is given or implied and no responsibility for any loss or damage arising
in any way for any representation, act or omission is accepted by State One Stockbroking Ltd or any
officer, agent or employee of State One Stockbroking Ltd. If applicable, you should obtain the Product
Disclosure Statement relating to the relevant financial product mentioned in this document (which
contains full details of the terms and conditions of the financial product) and consider it before making
any decision about whether to acquire the financial product.

Disclosure

The directors and associated persons of State One Stockbroking Ltd may have an interest in the financial
products discussed in this document and they may earn brokerage, commissions, fees and advantages,
pecuniary or otherwise, in connection with the making of a recommendation or dealing by a client in
such financial products.

This report was prepared solely by State One Stockbroking Limited. ASX Limited ABN 98 009 642 691
and its related bodies corporate ("ASX”) did not prepare any part of the report and has not contributed
in any way to its content. The role of ASX in relation to the preparation of the research reports is limited
to funding their preparation by State One Stockbroking Limited, in accordance with the ASX Equity
Research Scheme. ASX does not provide financial product advice. The views expressed in this research
report may not necessarily reflect the views of ASX. To the maximum extent permitted by law, no
representation, warranty or undertaking, express or implied, is made and no responsibility or liability is
accepted by ASX as to the adequacy, accuracy, completeness or reasonableness of the research reports.

The Research Analyst who prepared this report hereby certifies that the views expressed in this research
document accurately reflect the analyst’s personal views about the company and its financial products.
The research analyst has not been and will not be receiving direct or indirect compensation for
expressing the specific recommendations or views in this report. This research at all times remains the
property of State One Stockbroking Ltd. And as such cannot be reprinted, distributed, copied, posted on
the internet, in part or whole, without written prior approval from an Executive Director of State One
Stockbroking Ltd.
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