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Warrego Energy Limited
Perth Basin Deep Gas - Initiating at Outperform
Our view: Warrego provides a leveraged, early-stage investment
opportunity into the emerging onshore Perth Basin deep gas play. We see
strong resource upside at West Erregulla (WGO 50%) from relatively lowrisk gas field appraisal / development activity. Alcoa gas sales contract to
underwrite future field development. Future gas-processing agreement to
facilitate mid-stream development. We believe Warrego is undervalued
on a DCF basis, resource potential, and relative to its joint venture partner.
We rate Warrego Outperform, Speculative Risk.

Key points:
West Erregulla (WGO 50%) represents a new low-cost Western Australia
gas supply source that has the benefit of a significant resource base, with
high well productivity, and low transport costs to key markets.
The 2019 West Erregulla-2 (WGO 50%) gas discovery delivered one of the
deepest (4,753m) and highest gas flow rates (69mmcfd) ever achieved for
an onshore Australian well.
A 2-3-well West Erregulla gas field appraisal drilling and evaluation
program has now commenced with potential to confirm significant
resource upside. Independent consultant RISC has assessed a Central Area
3C of 966 BCF gross and Northern Area 3U prospective resource of 211
BCF gross. RISC rates West Erregulla-3 as a 65% POS in the Northern Area.

Price Target AUD 0.35
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Dividend:
0.00 Yield:
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0.68x

RBC Estimates
FY Jun
Production
CFPS Diluted
EPS, Adj Diluted
DPS
P/CFPS
P/AEPS
Div Yield

2019A
0.0
(1.20)
(1.20)
0.00
NM
NM
0.0%

2020A
0.0
(2.30)
(0.60)
0.00
NM
NM
0.0%

2021E
0.0
(4.00)
(0.20)
0.00
NM
NM
0.0%

2022E
0.0
(2.20)
(0.20)
0.00
NM
NM
0.0%

EPS, Adj Diluted: Acps
Production: PJe
CFPS Diluted: Acps
DPS: Acps
All values in AUD unless otherwise noted.

The West Erregulla gas field proximity to major infrastructure provides > A
$1/GJ in lower pipeline transportation costs to the key Perth market when
compared to the domestic gas plants at the WA LNG facilities.
An Alcoa 155 PJ long-term binding gas sales agreement highlights West
Erregulla resource quality and underpins WGO's FID target in 1H21 and
a future gas-processing development. It further supports the capture of
additional GSAs to deliver further project expansion.
Warrego trades at an unwarranted ~50% discount to its joint venture
partner Strike Energy on the basis of Strike’s assessed West Erregulla
2C resource estimate of 1,185 BCF gross (WGO RISC: 966 BCF), and the
implied resource multiple from Mitsui's purchase price of AWE.
RBCe DCF-based valuation of Warrego of A$0.35/sh is based on a 583 BCF
(WGO net) development with initial gross gas processing of ~100 Tj/d that
grows to ~200 Tj/d by FY26.
Catalysts - West Erregulla appraisal well drilling and evaluation results,
gas-processing agreement, additional gas contracting, project expansion,
M&A activity. Derisked resource and upside via resource growth and
reserve conversion as the gas field continues to be progressed towards
future development.
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Price target/base case
Our price target of A$0.35/sh represents our DCF valuation
rounded to the nearest 5cps.

Warrego is an exploration/appraisal transitioning into a
Western Australian gas producer. Warrego was formed as part
of a reverse takeover with the former Petrel Energy in 2018.
Warrego's portfolio is focused on its 50%-owned West
Erregulla project in the Perth Basin, plus other early-stage
opportunities in Spain.
The main activity of the company is currently delineating and
evaluating its West Erregulla resource through an appraisal
drilling program.
West Erregulla is a 50/50 joint venture with Strike Energy (ASX:
STX). Strike is operator of the asset.
West Erregulla is a relatively low-cost development project
aiming to supply ~200-250 TJ/d of gas into the Western
Australian market.

Upside scenario
Our upside scenario of A$0.50/sh represents our DCF
valuation with a 100% risk weighting applied to our 200TJ/d
and 250TJ/d development scenarios.

Warrego has signed a 155 PJ long-term supply contract with
Alcoa, a leading industrial user in the WA market. Strike has
also entered into a 100 PJ gas offtake agreement at 25 TJ/d for
~11 years with CSBP. These contracts underscore the potential
commerciality of the field.

Downside scenario
Our downside scenario of A$0.10/sh represents our DCF
valuation with value only attributed to a phase 1 development
+ net cash.

The delineation of West Erregulla is still in its infancy, and as
such it is highly likely that the existing 2C gas resource will
continue to expand as drilling activity continues. A 2-3-well
appraisal program is ongoing.
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Key Questions
Our View
1. What is WGO’s core asset?

Warrego Energy (ASX: WGO) is participating in the evaluation and development of
the recently discovered West Erregulla gas field located in a new emerging onshore
deep-gas play in the Perth Basin of Western Australia. The company’s core asset is
a 50% stake in EP469 (Strike 50% and operator), which contains the conventional
West Erregulla gas field. In October 2019, the West Erregulla-2 discovery well flow
tested 69 million standard cubic feet (mmscfd) of gas from the Permian Kingia
sandstone at a depth of ~4,800m to deliver one of the deepest and highest gas
flow rates ever achieved for an onshore Australian well. Gas was also discovered
in West Erregulla within the Permian Wagina and High Cliff sandstone formations.
An independent expert audit of the field confirmed a Central Area 2C Contingent
Resource of 513 billion cubic feet (bcf) gross with 3C upside of 966 bcf gross.

2. What potential value-adding activity
is underway?

On 22 September 2020, the EP469 joint venture began a three-well West Erregulla
gas-field appraisal and evaluation program designed to confirm reservoir
distribution, quality, and well producibility. We expect these wells to add proven
and probable gas reserve volumes to the field. The first appraisal well West
Erregulla-3 (WE-3) evaluates the continuation of the Kingia gas accumulation into
the untested Northern Area of the field. WE-3 has a Prospective Resource of
102 bcf and is estimated to have a 65% chance of geological success. This is to be
followed by low-risk WE-4 and WE-5 step-outs, designed to firm up proven
producible reserves in the Central Area of the field. WE-5 is unlikely to be drilled
before project FID is taken by the end of Q1 calendar 2021. Both Central Area wells
are located adjacent to the WE-2 discovery well. Each field appraisal well is
expected to be flow tested, and is to be drilled with production casing so it can
become a future gas producer when the field is developed.

3. What agreements support the
commitment to a future West
Erregulla development?

The future development of the West Erregulla gas field is underpinned by a binding
Heads of Agreement for its joint development by Warrego Energy and Strike
Energy. A BOO development concept through Australian Gas Infrastructure Group
(AGIG) is the preferred development concept. The joint venture partners plan to
seek financing for the construction of the initial development on a co-ordinated
basis. We see a joint development outcome as being in the best interests of both
parties to deliver the most efficient overall project development.
Two separate gas sales agreements are also highly supportive. Warrego has
entered into a 155 petajoule (PJ) long-term gas sales agreement with Alcoa.
Warrego’s joint venture partner Strike Energy has also entered into a firm 100 PJ
gas offtake agreement at 25 Terrajoule (TJ)/d for ~11 years with CSBP, a wholly
owned subsidiary of Wesfarmers Ltd. Our expectation is for additional gas sales
agreements to be signed by both joint venture partners, supported by future
infield drilling and evaluation success that converts additional resources into
producible reserves.
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4. How does Warrego intend to fund its
growth?

Warrego is an E&P company in the pre-production phase. To date, Warrego has
been funded by equity investments from a range of retail and institutional
sources. Warrego will require additional capital to realise the full potential of all
of its group assets. Based on Warrego’s current cash balance of ~A$15m (30 June
cash: A$15.3m + A$2.7m raised on 21 July) and management’s expenditure
estimates, the company has sufficient cash to fund its share of the estimated
cost of the first well (WE-3) in the West Erregulla appraisal campaign; thereafter
additional equity capital is required to fund its 50% share of the cost of drilling
and evaluating the remaining two-field appraisal wells. We expect debt to be
utilised in support of the field gas-gathering system and other production
infrastructure, e.g. slug catcher, plus we expect a bank-sourced LOC to be
required by AGIG in support of a project completion guarantee. Once the West
Erregulla gas field is producing, additional project expenditure, mostly related to
project development drilling and well completion activity, is to be supported by
a combination of equity and debt finance. Warrego has additional assets in Spain
that are awaiting various approvals, should these approvals advance they may
also require future funding.

5. Does Warrego trade at a discount to
its partner Strike?

On 23 March 2020, Warrego’s joint venture partner Strike Energy made an
unsolicited, conditional, non-binding and indicative proposal to acquire Warrego
Energy. This proposal was subsequently rejected by Warrego on the basis that it
undervalued the company. Despite this opportunistic bid highlighting the
undervalued nature of Warrego’s interest in West Erregulla, the company
continues to trade at a ~50% discount to Strike Energy on the basis of Strike’s
23% larger estimated West Erregulla gross 2C resource of 1,185 bcf. Warrego is
on an EV/2C valuation of ~A$0.35/bcf (or ~A$1.90/mmboe) compared to Strike’s
A$0.75/bcf (or ~A$4.00/mmboe). This is a significant differential because Strike
has no other production or commercial resource outside of West Erregulla.

6. What is Warrego worth?

Our preliminary Warrego DCF-based valuation is an NAV/sh is A$0.34/sh. This
valuation represents our estimated value of the development potential of West
Erregulla. It assumes Warrego participates as a 50% partner in a project
development with Strike Energy that initially has 80 TJ/d of gas-processing capacity
supported by gas sales contracts already entered into by both joint venture
partners, with first production from mid-2022. We view West Erregulla as having
a sufficient resource base to support a project ramp-up to ~200 TJ/d by 2026. This
also represents the mid-point of Strike Energy’s preliminary estimated Phase 2
project size. We have applied an 80% risk weighting to our base-case outlook due
to the early stage of the project development, and because additional gas sales
agreements are required to support the forecast volume.
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Rating and Investment Thesis
Initiating with an Outperform, Speculative Risk, Rating
We initiate coverage of Warrego Energy with an Outperform, Speculative Risk, rating and a
A$0.35/share price target. Our valuation and price target reflect our assessment of the value
for Warrego’s 50% share of the future development of the West Erregulla gas field.
Early-stage investment opportunity in the Perth Basin onshore deep gas play. The company’s
main asset is its 50% holding in EP469, which contains the West Erregulla gas field. The
discovery well, West Erregulla-2, was drilled in 2019 and flow tested 69 mmscfd of gas from
the Kingia sandstone, achieving one of the deepest and highest flow rates for an onshore
Australian gas well. Only three wells have been drilled into the deeper structures in the
emerging Perth Basin gas play – Waitsia, West Erregulla and Beharra Springs Deep – and each
one of them has made a material, potentially TCF sized, onshore gas field discovery. This play
is attractive for its large resource size, high productivity wells, and proximity to infrastructure.
Undervalued on a DCF basis, resource potential, and relative to its joint venture partner. Our
DCF valuation of $0.34/sh is based on our estimated most likely gas contract outcome and field
development scenario. This represents a 50% premium to the current Warrego share price.
We see strong resource upside from the large difference in the independent expert-assessed
2C resource of 513 bcf and 3C of 966 bcf, which is almost double the 2C. Warrego is trading at
an unjustifiable ~50% discount to the 2C resource value of its West Erregulla partner using the
Strike Energy West Erregulla resource estimate.
Relatively low-risk gas field appraisal / development activity. A three-well West Erregulla
gas-field appraisal and evaluation program started drilling on 22 September 2020. The first
well West Erregulla-3 (WE-3) with a Prospective Resource of 102 bcf is estimated to have a
65% chance of geological success and will evaluate the untested Northern Area of the field.
This is to be followed by the WE-4 and WE-5 step-out wells designed to firm up producible
reserves in the Central Area, located adjacent to the WE-2 discovery well. Each field appraisal
well is expected to be cored, flow tested and is to be drilled with production casing as a future
gas producer for the project development.
Alcoa gas sales contract to underwrite future field development. Warrego has announced a
new long-term sales contract with a material underpinning load of 155 PJ of gas commencing
in calendar 2024 (subject to FID in 1H 2021) that supports commercialisation of Warrego’s
share of the West Erregulla gas field. Warrego has a highly qualified gas-marketing team, with
both Australian CEO David Biggs and General Manager Commercial Cathy McKeagney having
extensive commercial experience in the Western Australian gas market. West Erregulla Joint
Venture partner Strike Energy has also announced a firm 100 PJ gas offtake agreement at
25 TJ/d for ~11 years with CSBP, a wholly owned subsidiary of Wesfarmers Ltd.
Gas-processing agreement to facilitate mid-stream development. Despite initially heading
down different paths, Warrego and Strike have reached agreement and are now aligned on
the development concept for the West Erregulla gas field. AGIG has been selected as the lead
proponent to undertake a Build, Own, Operated (BOO) structure to undertake an 80 TJ/d
capacity development delivered to the Dampier to Bunbury Natural Gas Pipeline (DBNGP). We
forecast first gas sales from West Erregulla from mid-2022 backed by the substantial
foundation gas sales signed by both parties. We assume project capacity ramping up to
~200TJ/d by 2026 from the delivery of additional supporting gas contracts, plus future infield
drilling and evaluation success that support conversion of resources into producible reserves.
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Valuation
Peer Reference
There are very few ASX-listed companies operating predominantly in the Western Australia
gas market. Warrego and Strike are part of a 50/50 joint venture at West Erregulla, which also
encapsulates the majority, if not all, of each company’s total 2C resource base. This
differentiates Warrego and Strike from larger-cap peers, such as Santos (ASX: STO), Beach
Energy (ASX: BPT), and Woodside (ASX: WPL), which all have a significant footprint in the
Western Australia market, but they have much broader and diverse asset exposures, and
hence their valuations are driven by differing metrics. These companies have exposure to oil
prices, LNG prices, and East Coast gas prices in addition to their Western Australia presence.
Warrego’s best peer reference is Strike Energy (ASX: STX). The concentration of each
company’s core asset base in the EP496 West Erregulla joint venture provides a highly relevant
starting point for a look-through valuation. It is notable, however, that each company is
carrying a different resource estimate for West Erregulla. Warrego’s net 2C estimate of 257 bcf
implies an EV/2C valuation of ~A$0.80/bcf (~A$4.30/mmboe). Strike’s West Erregulla net 2C
estimate of 593 bcf implies an EV/2C valuation of ~$0.73/bcf (~A$4.00/mmboe).
Using Strike’s West
Erregulla resource
estimate, WGO trades
on a discounted EV/2C
of ~A$0.35/bcf,
compared to Strike at
~A$0.75/bcf

Comparing the two partners on the basis of Strike’s 2C West Erregulla resource estimate,
Warrego trades on an EV/2C valuation of ~A$0.35/bcf (~A$1.90/mmboe) compared to Strike’s
A$0.75/bcf (~A$4.00/mmboe). While Strike may gain some value for its undrilled South
Erregulla prospect that is on trend and potentially connected to West Erregulla, the prospect
also straddles three permits, including EP469. Strike also has a 104 bcf of 2C gas resource in
the Cooper Basin, but this was written off in Strike’s FY20 accounts because it is not economic.
These other Strike assets are therefore not given any value in our comparison assessment.
For further reference, in 2018, Mitsui paid ~A$625m (including net debt) for its takeover of
AWE. We note that approximately 60% of AWE’s independently assessed 2P+2C resource
related to its Perth basin assets. Mitsui’s purchase price implied a 2P+2C valuation of
~A$0.65/bcf (or ~A$3.50/mmboe). The charts referenced below highlight what we believe is
an unwarranted Warrego valuation discount. We think the valuation gap between the two
joint venture partners is largely unjustified, and in our view implies Warrego is trading at an
unwarranted discount, which will be confirmed as the resource size increases in the future.

Exhibit 2: Comparison of EV/2C valuations of Strike and Warrego based on respective resource estimates

Source: RBC Capital Markets estimates
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RBC Forecast Assumptions
RBC base case modelling assumes a 200TJ/d capacity West Erregulla gas project development
with first commercial production achieved from around mid-2022 and nominal production
capacity reached in 2026. We see the resource base as being large enough for the joint venture
to flex additional gas-production volumes, contingent on the ability to secure future additional
gas sales agreements. We therefore apply a 30% risk weighting for a 250TJ/d development.
Our base-case 200
TJ/d project assumes
WGO’s estimated 2C
gas resource increases
over time, moving
closer to joint venture
partner Strike Energy’s
23% higher figure

Our modelling is derived from a recoverable gas project development of 581 bcf net to
Warrego. This figure is below RISC’s independent assessment of Warrego’s net 2C and 2U
resource in the field, which we view as conservative considering the existing 2C resource only
factors in the results from the field Central Area and West Erregulla-2. We expect further
resource upside to be delivered as field appraisal and evaluation and nearby exploration
progresses in the area. We therefore see Warrego’s resource estimates increasing over time
and moving closer to joint venture partner Strike Energy’s 23% higher 2C resource estimate.
Our key modelling assumptions can be seen below:
Exhibit 3: RBCe DCF valuation assumptions for West Erregulla
Input

RBCe Comment

Resource developed (net)

581 bcf

First production

1H FY23

Production rate

Up to 200TJ/d Phase 1 80TJ/d development increasing to 200TJ/d by 2026

Gas price

$4.5/GJ Real from FY20

Average capex per well

$23m $24m in phase 1, reducing over time with drilling efficiencies

Peak production per well

30MMscf/d

Total wells

9

Field production costs

$

0.50 Real from FY20

Processing fee

$

1.00 Real from FY20

State royalty

11.25%

Source: RBC Capital Market estimates

Our base-case cash flow forecast and cost breakdown are summarised below:
Exhibit 4: RBCe West Erregulla cash flow forecast

Source: RBC Capital Market estimates
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Discounted Cash Flow
Our Warrego discounted cash flow (DCF) valuation for the development of West Erregulla is
based on Warrego’s participation as a 50% partner with Strike in a project development with
an initial gas-processing capacity of 80 TJ/d that over time builds up to ~200 TJ/d.
Our DCF valuation
assumes WGO
participation as a 50%
partner in a ~200 TJ/d
West Erregulla
development

While we believe sufficient Prospective Resource exists in West Erregulla to develop 200TJ/d
of gas output, risk weighted at 80% as we also recognise the commercialisation of the resource
has to be underpinned by gas contracting that is not yet achieved. Consistent with that view,
we have also applied a 30% risk weighting to a potential full-scale development of another
50 TJ/d up to a total output capacity of 250TJ/d (Strike’s upside volume).
Our Warrego DCF valuation of $0.34/sh is based on our forecast parameters outlined above
using a 10% discount rate. It incorporates the proceeds from the recent equity raise, as well
as the dilutionary impact from the additional shares on issue. We estimate each West Erregulla
well costs ~A12m (WGO net) with future drilling efficiencies leading to minor long-dated perwell savings. Our DCF valuation is summarised below.
Exhibit 5: RBCe DCF valuation of Warrego
DCF Valuation at 10% WACC
Cash flows from Dec-20
West Erregulla (risked at 80%)
West Erregulla upside to 250TJ/d (risked at 30%)
SG&A
Equity raise proceeds
Net cash/(debt)
Group NPV

A$m
264
35
(16)
35
15
334

A$
0.27
0.03
(0.02)
0.04
0.02
0.34

Source: RBC Capital Market estimates

Sensitivities
Our WGO valuation is
most sensitive to gas
pricing, with a +10%
increase resulting in a
~+23% NAV/sh uplift

The impacts on our risked DCF valuation from adjustments to key inputs are shown in the
following exhibit. Somewhat unsurprisingly, reference gas pricing is the most sensitive input.
Exhibit 6: Our DCF risked valuation sensitivity to +10% move in key input parameter

Source: RBC Capital Market estimates
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Takeover Bid Precedent
Strike bid to take over
Warrego in March

On 23 March 2020, Strike made an unsolicited, conditional, non-binding and indicative
proposal to acquire all the shares in Warrego for an all-scrip consideration of 1.2 Strike shares
(9cps at the time ) for each Warrego share at a ~28% premium to Warrego’s last traded price
at the time. The bid price equated to a value of ~$77m, $0.13/2C resource (using Strike’s
estimated field size).
This bid was opportunistically timed at a low point in the Warrego share price, largely a result
of macro factors relating to the oil price collapse and share market concerns with respect to
the global economic growth outlook in the face of the emerging COVID-19 contagion.
Warrego’s Board rejected the bid after concluding the bid fundamentally undervalued the
company, particularly since Warrego shareholders would end up owning ~1/3rd of the merged
entity, whereas each currently holds a 50% stake in West Erregulla.
The bid also potentially undervalued Warrego’s other early-stage assets, notably its earlystage Tesorillo project located in southern Spain.

Low-Cost Supply
West Erregulla is one of only three onshore Perth Basin deep gas play discoveries. We view
this play as being highly attractive for its large resource size, high productivity wells, and
proximity to infrastructure. In particular, the West Erregulla-2 result has confirmed reservoir
quality that appears to be superior to the initial play opening discovery made at Waitsia.
West Erregulla has
potential to be the
lowest-cost gassupply source into key
WA markets

We consider West Erregulla gas to be one of the lowest-cost gas supply sources for the
Western Australia market because it benefits from an attractive pre-tax cash margin due to
our forecast for relatively low capex based on life-of-field costs and our estimated gasprocessing fee.
Proximity to key markets also provides Warrego with a significant transportation cost
advantage over LNG-project-derived domestic gas, with ~70% of Western Australia’s gas
demand generated south of Geraldton.
Exhibit 7: RBCe West Erregulla pre-tax cost/GJ breakdown (LHS), location advantage (RHS)

Source: RBC Capital Markets estimates, Company reports
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West Erregulla Overview
Development Concept
Strike’s initial
development concept
was based solely on
its own gas contract

Strike’s Early-Stage Concept
EP469 operator Strike Energy initially proposed a phased West Erregulla development concept
based on Phase 1 with 50 TJ/d of production capacity, and potential expansion of another
100 – 200 TJ/d in a Phase 2 development. Strike’s timetable on West Erregulla Phase 1
midstream gas processing was FEED completion in 2020, followed by permitting, procurement
and construction over 2021, and plant commissioning in 1H 2022.
New Joint Project Outlook
Strike and Warrego have now reached agreement to jointly participate in the development of
West Erregulla through an engineering, construction and operation agreement (Build-OwnOperate) project structure under a competitively priced long-term tariff structure with the
Australian Gas Infrastructure Group (AGIG). We see commercialisation of the West Erregulla
gas resource assisted by proximity to the Dampier Bunbury Natural Gas Pipeline (DBNGP)
~20km away, providing > A$1/GJ in lower pipeline transportation costs to Perth when
compared to the domestic gas plants at the LNG facilities.

The RBCe base case
assumes initial gas
sales from 1H FY23
ramping up to
200TJ/d by FY26

We assume a base-case West Erregulla project FID in 1Q2021 and first gas sales from 1H FY23
building up to ~200TJ/d supported by the combined Strike CSFB (Wesfarmers) and Warrego
Alcoa contracts, plus additional gas contracts that we expect to be signed off these ones once
the plant is committed / up and running. Our forecast production profile ramps up from 25TJ/d
initially (supporting STX’s Wesfarmers contract) in FY23, to 80TJ/d in FY24 (supporting WGO’s
Alcoa contract) and reaching ~200TJ/d in FY26.
We also include highly risked value for the development of 250TJ/d of gas-processing capacity,
reflecting inherent contracting risk associated with such a development. This would be
supported by the results of future West Erregulla infield drilling and evaluation success that
supports conversion of resources into producible reserves. Additional near-field exploration
success at South Erregulla could also support further project expansion, but is not required
based on conversion of the large West Erregulla 3C resource of 966 BCF that would support
new long-term gas contracts. Our base-case-staged production forecast is highlighted below.

Exhibit 8: RBCe West Erregulla production profile forecast (TJ/d)

Source: RBC Capital Market estimates
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Field Geology
The West Erregulla field is an elongated north-south four-way dip closed structure,
approximately 10 km long by 4 km wide with structural relief in the order of 100m. West
Erregulla-2 encountered gas in four Permian reservoirs. The Kingia sandstone, at a depth of
over 4,500m subsea, is the primary reservoir in terms of resources and producability.
West Erregulla is a
~40 sq km structure
with good reservoir
quality at depth and a
~220m gross gas
column

Drilling risk is
minimised by seismic
amplitudes that
conform with the
mapped structure

The Kingia reservoir at West Erregulla is deeper and higher pressure than at Waitsia. Chlorite
coating of sand grains has preserved porosity, which normally deteriorates at depth. A
potential recovery factor of up to ~90% is estimated from the primary recovery phase. No gaswater contact has been encountered, with pressure data indicating a ~220m gross gas column.
Northern Block
West Erregulla-3 (WE-3) started drilling on 21 September 2020 and will test the north fault
block section of the structure up dip from WE-2. The joint venture has high confidence in the
resource due to excellent match of seismic interpretation with the WE-2 well result. West
Erregulla has a continuous amplitude response across the mapped feature and an analogous
structural setting to Waitsia, which has four linked fault blocks in communication.
Central Area
WE-4 will test the highest amplitudes in the down dip flank of Central fault block.
Interpretation of the Kingia gas-water contact from pressure data and seismic is lower than
gas found in the Kingia in WE-2. The drilling of WE-5 is dependent on the previous drilling result
at WE-4, and it is proposed to test the area northern part of the Central Area. All three wells
are to be flow tested and completed as future producers in the Kinga/High Cliff sequences for
proposed Phase 1 production operations. Coring of reservoir section is also to be undertaken.
The seismic structure map at top Kingia formation below highlights more complex east – west
faulting in the Northern Area, when compared to the Central Area, which adds to field
complexity. This implies potential for increased risk of reservoir compartmentalisation due to
fault separation and potentially restricted areas of hydrocarbon reservoir recovery. The
notional well locations for the forthcoming West Erregulla-3 (Northern Area) and West
Erregulla-4 and possibly 5 (Central Area) wells are underlined / in blue in the exhibit below.

Exhibit 9: West Erregulla Field Northern and Central Areas (LHS), Strike’s Field Outline with new well locations in blue (RHS)

Source: Company reports
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Certified Resources
Independent resource certification provides a high level of certainty to prospective gas buyers
and therefore Warrego appointed RISC Advisory to conduct an independent third-party review
of the West Erregulla gas field in EP469 in accordance with the Society of Petroleum Engineers’
internationally recognised Petroleum Resources Management System (PRMS 2018).
RISC has confirmed Central Area 2C Contingent Gas Resources of 513 bcf gross based on only
the WE-2 well. Additional Central Area potential upside is a 3C estimate of 966 bcf gross. The
Central Area has been classified by RISC as a contingent resource (development unclarified).
The resources are expected to move to reserves classification when a commercial
development plan is clarified and approved with associated gas sales.
WGO’s RISC-assessed
gross 2C gas resource
is 513 bcf, compared
to Strike’s 1,185 bcf

Exhibit 10: West Erregulla (Central) unrisked contingent resources (11 May 2020)

1. Probabilistic evaluation methods have been used. The four reservoirs have been added arithmetically and include fuel and flare.
2. Contingent Resources are those quantities of petroleum estimated, as of a given date, to be potentially recoverable from known accumulations by
application of development projects, but which are not currently considered to be commercially recoverable owing to one or more contingencies.
3. The resources in this report have been evaluated by Mr Ian Cockerill, Head of Geoscience at RISC Advisory Pty Ltd and are based on, and fairly represent,
information and supporting documentation provided by Warrego. Ian is a Petroleum Geologist with 19 years of experience and is a qualified petroleum
reserves and resources evaluator (QPPRE) as defined by ASX listing rules. He is a full-time employee of RISC and has consented to the inclusion of this
information in the form and context in which it appears.
Source: Company reports

RISC estimates
drilling the Northern
Area of the field has a
65% chance of
geological success

RISC has classified the Northern Area as a prospective resource. This is because no wells have
been drilled in the Northern Area, it is fault separated from the Central Area, and RISC views
the seismic attributes (amplitude data) as not providing sufficient certainty for RISC to assess
this area in the above 2C resource assessment. In contrast, Strike Energy has taken a more
aggressive approach by including fault separated and seismic amplitude data and carries an
unrisked gross 2C contingent gas resource at 1,185 bcf with 225 bcf of 3C upside, which is >2x
RISC’s estimate. Strike also has unrisked gross P50 prospective gas resource of 3,200 bcf for
South Erregulla that straddles EP 469 (STX, WGO), EPA 82 (STX) and EP320 (BPT, Mitsui).
RISC acknowledges the seismic data appears supportive for a resource in the fault-separated
Northern area and has applied a 65% chance of geological success for a Prospective Resource
of 102 Bscf gross, implying a contingent resource should be booked if WE-3 is successful.
Exhibit 11: Northern West Erregulla unrisked prospective resources (11 May 2020)

1. Probabilistic evaluation methods have been used. The four reservoirs have been added arithmetically and include fuel and flare.
2. Prospective resources are the estimated quantities of petroleum that may potentially be recovered by the application of a future development project and
may relate to undiscovered accumulations. These estimates have both an associated risk of discovery and risk of development. Further exploration and
appraisal is required to determine the existence of a significant quantity of potentially moveable hydrocarbons.
Source: Company reports
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Other Assets
Tesorillo Project (WGO 85%)
Tesorillo is located in southern Spain and is owned and operated by Tarba, a joint venture
company owned 85% by Warrego and 15% by UK AIM-listed Prospex Energy plc (“Prospex”).
This project is based on the belief that the 1956 Almarchal-1 well by-passed a thick section of
possible gas pay. This well is located only 3km from the North African Maghreb gas trunkline,
providing potential for access to European gas markets.

We have not included
any value for WGO’s
early-stage Spanish
assets that are
subject to regulatory
approval

Almarchalk-1 drilled into a thrust ramp anticline with mapped closure exceeding 70 sq km. Drill
Stem Tests and log analysis confirmed 48m of gas pay from two Miocene Aljibe Formation
sandstone intervals, with the interpretation of potential for a further 492m of gas pay from
old well logs, but this has not been confirmed by proper flow testing.
Under a share-purchase agreement signed in mid-December 2017, AIM-listed Prospex Oil and
Gas Plc has an option to increase up to 49.9% of the Tesorillo Project for up to 6 months after
finalising preparations for a new well. Upon exercise, sale proceeds of €2.05m are to be used
by Warrego to fund its share of an agreed Tesorillo work programme (~€3.8m), which includes
magnetotelluric programmes (MT), and if this is successful a new well.
The political situation and Covid-19-related delays have slowed the overall approval process,
which remains subject to resolution of open-permitting issues with the government. Warrego
expects to start the Tesorillo drilling approval process in 2H 2020, with the EIA close to
finalisation, subject to a regulator approved well location.

Potential Resource
Netherland, Sewell and Associates (“NSAI”) has independently certified an unrisked
Prospective Resource of up to 2.3 TCF (1,946 bcf 85% net to Warrego reducing to 1,147 bcf
50.1% net to Warrego upon completion of Prospex Share Purchase Agreement) for the
Tesorillo Project.
Exhibit 12: Tesorillo Prospective Resource

Prospective resources are the estimated quantities of petroleum that may potentially be recovered by the application of a future development project and
may relate to undiscovered accumulations. These estimates have both an associated risk of discovery and risk of development. Further exploration and
appraisal is required to determine the existence of a significant quantity of potentially moveable hydrocarbons. Volumes are based on arithmetic summation
and are not adjusted for risk of discovery or development.
Source: Company reports

El Romeral (WGO 50.1%)
On 28 January 2020, Tarba agreed to acquire 100% of the El Romeral asset for €750,000
(initially paid by WGO), plus €250,000 of deferred consideration for each of the next three
wells. The original vendors have rights to 16% of future revenue derived from any further
commercial discoveries in the Area. This integrated gas production and power station
operation is located in the Guadalquivir basin in southern Spain. It comprises three production
licences, a 100%-owned 8.1 MW power station supplied by three producing wells, 13
prospects and multiple low-cost development opportunities. Prospex paid its share of the
initial consideration on 21 February 2020. The acquisition is subject to regulatory approval.
October 14, 2020
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Background
Perth Basin
The Perth Basin is located ~250km north of the city of Perth and spans ~170,000 sq km along
the coast of Western Australia. Fewer than 500 wells have been drilled since the 1960s to date
in the onshore and offshore Perth Basin, with the majority of the hydrocarbon discoveries
made in the onshore North Perth Basin delivering relatively small onshore gas and oil fields.
The onshore Perth
Basin has established
infrastructure and is
largely gas prone

The first gas discovery in the onshore Perth Basin was made in 1964 at Yardarino, which later
led to the discovery of the Dongara gas field in 1971, followed by the Beharra Springs gas fields
in 1990. Dongara is now depleted, but for many years it was the largest gas discovery made in
the Perth Basin, with initial reserves estimated at more than 600 PJ of gas and 10 mmbbls of
oil. More recently, a deeper onshore play has found larger gas accumulations at Waitsia
(Beach/Mitsui), West Erregulla (Strike/Warrego) and at Beharra Springs Deep-1
(Beach/Mitsui).
Limited exploration in the offshore Perth Basin has produced only one economic field at the
near-shore Cliff Head oil field discovered in 2001, with initially estimated recoverable oil of
~28 mmbbls. There have also been some smaller onshore oil discoveries at Hovea, Jingemia
and Eremia in the early 2000s. The developed nature of the region provides access to pipeline
and plant infrastructure.

Waitsia (Senecio Deep) Changed Everything
Waitsia opened up a
significant new deep
Perth Basin gas play

AWE’s Senecio-3 field appraisal well drilled in September 2014 was targeting the known
productive Dongara / Wagina sands in the onshore Senecio gas accumulation, plus a deeper
secondary target in the Kingia/High Cliff sandstones. The discovery of good reservoir quality at
depth in the secondary target Kingia/High Cliff sandstones was a surprising result that opened
up a new deep Perth Basin gas play. Waitsia-3 flowed 89.6 mmcfd (1 ½” choke) at a flowing
pressure of 2,395 psi during the 23-minute test period. This deeper gas accumulation below
Senecio was renamed Waitsia, the largest onshore discovery in Australia for 30 years.
Exhibit 13: Perth Basin – Location map, discovery history, and key deep gas discoveries

Source: Company reports
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Warrego Energy
Warrego Energy is an ASX-listed E&P company that was formed as a result of the reverse
takeover of Petrel Energy. The merger was announced to the market on 19th November 2018,
and gained approval from Petrel’s shareholders in March 2019. At that particular time
Warrego Energy was a private UK entity with a 50% interest in the EP469 permit.
WGO farmed out
50% of EP469 to
Strike in exchange for
a future well carry
and back costs

The EP469 West Erregulla permit was issued to Warrego Energy in April 2010. In 2014,
Warrego progressed a 3D seismic programme over EP469 by way of an A$40m farm-out with
two Dutch-based oil companies – Dyas BV and Mazarine Energy BV. The oil collapse of 2015
facilitated the departure of Dyas and Mazarine’s respective interests in the permit, thus
returning Warrego to a position of 100% ownership.
In March 2018, Warrego Energy farmed out a 50% stake in EP469 to Strike Energy (ASX: STX)
and relinquished operatorship status in the process. The terms of the deal comprised an
A$600k upfront cash payment (back costs) and up to A$11m in sole funding of a well within
two years of commencement of the joint venture. Gross well costs of ~A$24m meant that
Strike Energy paid the lion’s share of costs for the JV’s maiden well.
Drilling of the West Erregulla-2 (WE-2) well started in June 2019, targeting the same deeper
untested Kingia / High Cliff sands found at Waitsia. WE-2 achieved Total Depth of 5,100m
MDRT, making it the deepest onshore well in Australia. EP469 also contains the shallower
Dongara-Wagina formation, which hosts the producing Beach-operated Beharra Springs
Project. Waitsia and Beharra Springs are located ~15km from West Erregulla.

WE-2 flowed
69 mmscfd of gas from
the Kingia Sandstone

In August 2019, Warrego announced that WE-2 had made a significant conventional gas
discovery in the Wagina, Kingia and High Cliff Sandstones. The Kingia Sandstone at 4,753m
MDRT delivered a better-than-expected result, finding an average reservoir porosity of 14%
from 58m of net gas pay within a 97m gross gas column. This was a substantially thicker section
than Waitsia, plus the Wagina and High Cliff formations each contained 10m of net gas pay.
The Kingia is over-pressured at >6,800 psia. Gas content is also 92% methane and 5.8% CO2.
In October 2019, WE-2 achieved a maximum flow rate of 69 mmscfd from three intervals
totalling 48m within the Kingia Sandstone using a 2” choke at ~ 700 psi over a one-hour period.
This flow result confirmed strong reservoir deliverability and production potential.
Exhibit 14: Well results – Waitsia vs West Erregulla-2

Source: Company reports
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West Coast Gas Market
The Western Australian domestic gas market is characterised by:



Large proportion of long-term take-or-pay sales agreements, with a limited spot market.
A small number of transmission pipelines with restricted surplus pipeline capacity.

The West Coast gas market is physically separated from the rest of the Australia gas market,
and was initially supplied mainly by offshore gas field developments through the North West
Shelf Project and construction of the Dampier to Bunbury Natural Gas Pipeline (DBNGP). Over
time, the West Australian gas market has evolved and today it is supplied from a broader
resource base of offshore fields and additional pipeline infrastructure connected to hubs
established at Varanus Island (345 TJ/d), Macedon (213 TJ/d), Devil Creek (220 TJ/d), and from
gas fields in the onshore Perth Basin. More recently, the new LNG export plants have
established domestic gas supply operations under WA’s domestic gas policy with Gorgon
(Phase 1 capacity ~180 TJ/d), Wheatstone (capacity ~205 TJ/d), and Pluto (capacity ~25 TJ/d).
Production declines
are emerging from
the North West Shelf
– the largest supplier
of WA domestic gas

The North West Shelf Project (Karratha) has historically been the largest contributor to
Western Australia’s domestic gas supply, but this gas supply source is now in decline as the
North West Shelf’s legacy gas-supply sources are depleting and the large domestic gas sales
contracts come to an end in 2020. For example, Santos recently picked up a new ALCOA gas
supply contract for 120 TJ/d and now supplies ~50% of the West Australian gas market.
Warrego appears to have done the same.
Exhibit 15: Western Australia gas production

Source: AEMO

Ample Gas Supply
LNG projects
currently supply ~50%
of the WA domestic
gas market

October 14, 2020

The additional domestic gas-supply capacity from the new suite of Western Australian LNG
projects that have come on stream built over the last decade (Pluto: 2012, Gorgon: 2016,
Wheatstone: 2017) has led to a glut of domestic gas in an already oversupplied ~1,100 TJ/d
Western Australia domestic gas market. We estimate over the June 2020 quarter, LNG projects
supplied around 58 PJ of gas (~50% of the market) from the following domestic gas volumes:
North West Shelf 310 TJ/d (28 PJ), Wheatstone 190 TJ/d (17 PJ), and Gorgon 144 (13 PJ) TJ/d.
For the twelve-month period over FY20, the LNG plants supplied 232.1 PJ of domestic gas,
9.2% of the total amount of LNG they exported, below the 15% mandated in the Western
Australian domestic gas reservation policy.
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Resource-Driven Demand
Gas demand is
driven by mineral
processing, mining
and electricity
generation

The Western Australian gas market is driven by gas demand from mineral processing, mining
and electricity generation (highlighted below). The largest gas users are Alcoa Pinjarra and
Wagerup, Sino Iron, and the Yara Pilbara Liquid Ammonia Plant.
Exhibit 16: Western Australia gas consumption

Source: AEMO

Gas Pricing
We assume a longterm contract price of
A$4.50/GJ, slightly
higher than current
spot pricing

Western Australia has the most stable and lowest wholesale domestic gas prices in the
country, averaging below A$4/Gigajoule (GJ) over the last two years. Woodside’s average
price for its domestic gas sales was A$3.54/GJ (US$2.44/mmbtu) over the June 2020 quarter.
Although limited in volume, spot prices published by gasTrading were A$2.17/GJ over the
same period. There has been no Covid-19 impact on the West Australian gas market. Gas
pricing in Western Australia therefore reflects the significant volumes that have been
provided into the market from the domestic gas facilities associated with LNG project
developments. We assume prices for longer-term (10 year +) domestic gas supply contracts
are higher, but remain below A$5/GJ. There are some legacy contracts, such as Synergy’s
125 TJ/d contract with Gorgon, set at about A$7/GJ, but it is now up for its 5-year price
review, and we expect it to reduce.
Exhibit 17: Historical WA domestic gas pricing

Source: RBC Capital Markets estimates, Company reports
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New Gas Supply
Gorgon Domestic T-2
LNG projects appear
reluctant to enter
into long-term
domestic gas supply
contracts

Gorgon has two domestic gas trains, but only one of which is currently operating. If Chevron
decides to bring on line the second Gorgon domestic gas supply train with 150 TJ/d capacity in
2021, as required under its State Agreement, Gorgon domestic gas supply could more than
double from its current level of 144 TJ/d in Q2 2020 to ~300 TJ/d.

Waitsia and Beharra Springs Deep (Beach 50%, Mitsui 50%)
Outside of the second domestic gas train from Gorgon, there is additional low-cost Western
Australia gas supply coming on stream from the Perth Basin Waitsia, Beharra Springs Deep,
and West Erregulla discoveries. In FY21, the Waitsia and Beharra Springs Joint ventures are
projected to supply up to 40 TJ/day of gas into the Western Australia gas market.

Waitsia is targeting
up to 1.5 mmtpa of
LNG export through a
NWS-processing
agreement

The 10 TJ/d Waitsia Gas Project Stage 1 began producing natural gas from the Senecio-3 and
Waitsia-1 wells to the Xyris Production Facility in August 2016. Waitsia Stage 1 expansion to
20 TJ/day began construction in January 2020, with first gas now commissioning. This project
is supported by two Gas Supply Agreements with Alinta, one with Waitsia (up to 20 TJ/d over
4.5 years), the other with Beharra Springs (supported by Beharra Springs Deep 1). The tie-back
of Beharra Springs Deep 1 to existing Beharra Springs gas facility is planned for Q3 FY21.
The Western Australian Government extended the North West Shelf Act to 2059 to allow thirdparty volumes, and it has approved LNG export of ~50% of Waitsia 2P reserves through the
North West Shelf Facilities. Beach Energy has a non-binding gas-processing term sheet with
the North West Shelf Project in support of the Waitsia Stage 2 development. Waitsia Stage 2
is targeting FID in 2Q FY21 based on project expansion to 250 TJ/d of gas capacity, primarily
for processing through the North West Shelf Project for export of up to ~1.5 mmtpa of LNG
supply. We estimate ~400PJ of existing Waitsia gross 2C gas resource could support an LNG
volume of 1.5 mmtpa for ~5 years. Only six new conventional development wells are initially
required to supply 250 TJ/day Waitsia Stage 2 facility. A large diameter (280 TJ/d) connection
to the AGIG-owned DBNGP is already in place. Mitsui is a long-term partner in the North West
Shelf Project through its MIMI holding (Mitsubishi-Mitsui 16.7% stake).

West Erregulla (Strike Energy)
Strike Energy has a
firm 100PJ gas offtake
agreement at 25TJ/d
for 11 years

Strike Energy, Warrego’s 50% partner in West Erregulla, has entered into a firm 100 PJ gas
offtake agreement at 25 TJ/d for ~11 years from 1H 2022 with CSBP, a wholly owned subsidiary
of Wesfarmers Chemicals, Energy and Fertilisers. The gas pricing is based on a fixed-price
agreement with an annual CPI-linked escalation. Strike appointed AGIG as the lead proponent
to undertake a Build, Own, Operated (BOO) gas plant. AGIG is owned by CK Group – a leading
Hong Kong-based global investor in energy and other infrastructure. Strike is targeting a FID
on this project by around 4Q 2020, which is now by end of 1Q 2021. Strike initially estimated
its pre-FEED net capex for a Phase 1 50 TJ/d project of $48m, broken down as drilling $30m,
other upstream $16m (mainly gas gathering) and FEED $2m.

Other Gas Project Developments
Woodside proposes developing the offshore Scarborough and Browse gas fields in support of
Pluto LNG T-2 expansion and North West Shelf Project backfill, respectively. Both fields are
required to set aside 15% of their gas reserves for domestic Western Australian use. We see
joint venture alignment as a continuing obstacle to achieving a timely outcome for the future
development of both projects. We think Browse also has challenging economics.
October 14, 2020

Gordon Ramsay,

+61 3 8688 6578; gordon.ramsay@rbccm.com

19

Warrego Energy Limited

Scarborough looks
more likely than
Browse, but
compressed IRRs
leave little margin for
error on both projects

Scarborough to Pluto Train 2 has a higher probability of go ahead, in our view. Woodside has
a FID target of 2H 2021 and first gas in 2025. Scarborough is owned 73.5% Woodside and 26.5%
BHP. Scarborough is a major gas resource with a 2C contingent resource of 11 tcf (gross) and
8.3 tcf net to Woodside. In November 2019, a Heads of Agreement was signed with BHP that
includes an agreed tolling price to process BHP’s share of Scarborough gas through Pluto LNG
T-2. This HOA is still not finalised, and has been extended out to 31 December 2020. Woodside
has previously stated that Scarborough has a ~12% IRR at 11.5% DES slopes at US$65/bbl oil,
implying tight economics under a lower oil price environment. We think Scarborough gas fits
well into the Pluto LNG plant due to the fact it is dry gas with moderate nitrogen and very low
CO2 content, but we also view the Interconnector with the North West Shelf Project as an
important asset to possibly utilise Scarborough gas, and possibly Clio Acme gas, as backfill to
depleting North West Shelf Project gas supply. While Woodside has denied that Scarborough
gas is under consideration for use at the North West Shelf project, we think this becomes more
relevant if Browse to North West Shelf gas supply continues to be deferred.
Browse to North West Shelf has a Woodside FID target from 2023, but our analysis suggests
this project delivers unsatisfactory returns in a US$50/bbl environment. Browse joint venture
partners are Woodside (operator) 30.9%, Shell 26.9%, BP 17.2%, Mitsubishi-Mitsui 14%,
PetroChina 11%. Browse comprises three gas fields with an estimated 2C gross resource of
13.9 tcf of gas and 390 mmbbls of condensate. While the resource base is impressive, a
number of features have made Browse a difficult project to get off the ground. Foremost has
been its remoteness and the difficulties in building an economic greenfield LNG project to
support the development of the fields. Its distance from existing Australian LNG facilities has
also made it a difficult proposition for expansion / backfill to a pre-existing LNG plant. Browse
gas has an average CO2 content of ~10% (range 6% - 12%), which implies it will ultimately
require some form of CO2 removal / offset, which will add to project costs.

WA Gas Market Outlook

Perth Basin deep gas
is well positioned to
capture future WA
domestic gas supply
volumes

October 14, 2020

Supply
In 2019, two new gas supply sources added 245 TJ/day of gas-supply capacity to the Western
Australian domestic gas market. The Wheatstone LNG domestic gas production facility (205
TJ/day) commenced in March 2019, while Pluto LNG domestic gas facility (up to 25 TJ/day)
into the domestic pipeline in December 2018, and it also started its domestic liquefied natural
gas (LNG) truck-loading facility (15 TJ/day) in April 2019. Supply capacity is expected to expand
further by 126.5 TJ/d by 2021, with the commencement of the Perth Basin Xyris expansion in
2020 and second domestic gas tranche of Gorgon from 2021. Post 2021, gas-supply expansion
is dependent on timing of new developments, specifically Perth Basin (Waitsia - Baharra
Springs Deep, West Erregella), Scarborough and possibly Browse. Other offshore WA gassupply sources with uncertain timing of development are Clio-Acme, Equus, and Corvus.
Demand
The AEMO forecasts growth in Western Australian gas demand at around 1.2% pa in its base
scenario, driven mainly by the mining and minerals processing sectors. The lumpy nature of
project deliveries implies this estimate could vary. We think the two sectors that appear most
promising are iron ore expansions / backfill for existing projects (e.g. Fortescue Pilbara
150 MW gas-fired power plant), and new gold projects (Gruyere) and committed gold mine
expansions (e.g. Tropicana and Sunrise Dam projects). Large gas-consuming projects, such as
the Perdaman Group 2 mmtpa urea production plant (Scarborough gas) and the CoogeeMitsubishi-Wesfarmers potential 5,000 tpd petrochemical plant, could require up to 300 TJ/d
of gas, but also have greater potential to delay. We also foresee project deferrals in the
battery-related lithium sector due to weak pricing / global oversupply.
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Warrego’s Gas Supply Opportunity
As the North West Shelf Project gas supply depletes, and new sources of gas from Scarborough
and, especially, Browse are delayed, we expect the return to a more-balanced Western
Australia domestic gas market. If current LNG market conditions persist, we think Browse has
potential to be shelved indefinitely.
Deferrals at
Scarborough and
Browse have
potential to tighten
WA gas supply from
‘2023 onwards

Gas supply from existing producing facilities is set to decline through to 2021, largely due to
North West Shelf reserve depletion, and expiry of its large legacy domestic gas supply
contracts as the NWS LNG plant's Western Australia domestic market obligation ends in 2020.
If Scarborough/Pluto2 is delayed by 6 months (FID 2022), the Western Australian domestic gas
market has potential to tighten significantly from around 2022/23 onwards. A potential supply
shortfall of ~30 TJ/d in 2022/23 increases to ~ 150 TJ/d in 2026/27. Tightening will be
exacerbated by Scarborough, 125 TJ/d of which is committed to Perdaman (blue dashed line).
The Browse timeline is highly uncertain and could push out further than shown below.
Exhibit 18: Western Australia gas demand – supply scenario

Source: Company reports

A Sensible Strategy
Under the outlook scenario previously described, we see West Erregulla playing a role in
supplying gas into a rising Western Australian domestic demand from 2023.
WGO’s gas-marketing
strategy has focused
on domestic
customers targeting
mid 2020’s Western
Australia gas market
uncertainty

October 14, 2020

The Waitsia Stage 2 project is expected to have FID by the end of this year for ~250 TJ/d of
supply. Sending the Waitsia Stage 2 gas north to the North West Shelf Project for LNG export,
rather than into the domestic market, tightens the domestic supply outlook further to facilitate
West Erregulla development, in our view. Waitsia gas could also be swapped with NWS supply.
Warrego’s gas marketing strategy has therefore been focused on domestic customers
targeting the mid 2020’s Western Australia gas market uncertainty to unlock a shortlist of
potential customers. The company has appointed experienced gas marketer Cathy McKeagney
as GM Commercial in January 2020, and has also obtained West Erregulla independent reserve
certification from RISC Advisory in order to maximise contract terms and price. Reserves
certification also provides Warrego with the option of potentially accessing reserves-based
debt finance for a portion of its share of the project development.
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Board and Key Management Personnel
Warrego announced changes to its board composition on 31 August 2020, with David Biggs
assuming the role of Australian CEO. The board currently consists of four directors – two of
these are executive (Group CEO Dennis Donald, and Australian CEO David Biggs) and two are
non-executive (Chairman Greg Columbus and Mark Routh).

Greg Columbus, Non-Executive Chairman
Mr Columbus has over 30 years’ experience in delivering large oil & gas projects. He has over
16 years’ experience as Managing Director of Clarke Energy, a privately owned market-leading
distributed power engineering firm, specialising in the use of gas compressors. Prior to that,
Mr Columbus spent 12 years as General Manager at AMEC Plc where he was responsible for
bringing FPSO expertise. He has also worked for Woodside Energy. Mr Columbus has a degree
in Electrical and Mechanical Engineering, and MBA from the University of South Australia.

Mark Routh, Non-Executive Director
Mr Routh founded CH4 Energy in 2002, and subsequently assumed the role of Managing
Director. CH4 Energy was acquired by Venture Production in 2006. He has worked at Hess, BP,
and Schlumberger across the UK and South East Asia. Across these roles he was responsible
for exploration, appraisal, development and production Southern North Sea assets. Mr Routh
has served as CEO and Chairman of Independent Oil & Gas Plc. He was Chairman of the Board
of Warrego Energy Ltd UK from October 2010 and moved to be a nonexecutive director upon
the reverse takeover with Petrel Energy. He specializes in asset/commercial management and
has an MSc in Petroleum Engineering from Imperial College.

Dennis Donald, Group CEO and Board
Mr Donald began his career in the North Sea oil & gas industry at Shell. He left his mark at Shell
by introducing new technology in the form of the first platform Coil Tubing Drilling project.
This experience led him to pursue other endeavours utilising advanced drilling engineering
capability recognising the need for such expertise in the industry. As a result, Mr Donald, in
conjunction with Duncan MacNiven set up a specialist drilling consultancy firm, Leading Edge
Advantage. Mr Donald was appointed Managing Director and Group CEO in March 2019.

David Biggs, Australian CEO and Board
Mr Biggs has over 35 years’ experience in the oil & gas industry. Most recently, he was
Managing Director of AWE Limited (ASX: AWE). AWE was subsequently taken over by Japanese
firm Mitsui, mainly for its Waitsia gas field discovery. Mr Biggs has extensive knowledge of the
Western Australian gas market and gas marketing. Prior to joining AWE, he spent 3 years as
CEO of Cue Energy, and before that approximately 20 years with BHP where he was
responsible for commercial gas-marketing activities. Mr Biggs was appointed Executive
Director and CEO Australia of Warrego in August. He holds a tertiary qualification in law from
Victoria University in Wellington.

Owain Franks, CFO
Mr Franks has been a director of Warrego since 2011 and was previously a senior partner in
PwC in the UK for 21 years. He specialised initially in tax, then built its Human Resource
Consulting Practice into a world-leading business. He was acting Warrego CFO from June 2018
until the reverse takeover. Mr Franks was also Commercial Director of Independent Resources
Group plc (now Echo Energy plc).
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Shareholder Base
The WGO register is
dominated by
company management
and retail investors…

Warrego has limited number of large institutional investors, with the register dominated by
company management and retail shareholders.
The register comprises a combination of legacy Petrel holders (from the reverse takeover) and
new shareholders seeking to benefit from Warrego’s transition to producer status.
Total management / insider holdings comprise >50% of shares on issue while key directors and
management hold ~42%, as shown below.

Exhibit 19: Directors’ and key management common share holdings (left); Composition of register (right)
Directors and key management

Common Shares

% of voting rights

Mr Greg Columbus

33,132,000

3.98%

Mr Dennis Donald

145,177,000

17.46%

Mr Duncan MacNiven

140,436,000

16.89%

Mr Owain Franks

14,513,000

1.75%

Mr Mark Routh

14,114,000

1.70%

Mr David Biggs

477,000

0.06%

347,849,000

41.83%

Total
Source: Factset as at 27 July 2020, Company Reporting, RBC Capital Market estimates

Trading History and Liquidity
Warrego has traded between a 52-week high of A$0.40/sh and low of A$0.075/sh. The low
point occurred around the timing of the announcement and rejection of the proposed Strike
bid on March 23, which also coincided with the macro-driven oil price collapse through March
and April. Since that time, the stock has broadly performed in line with the Brent oil price
recovery and is up ~20% year to date.
… and this is reflected
in the trading history
and stock liquidity

Warrego’s 3-month average daily volume (ADV) is ~1.6m shares (~A$350k). More recently
Warrego trading volume doubled on news of the commencement of West Erregulla-3 drilling
activity on 22 September and the Alcoa gas-supply agreement announcement on 28
September. Volumes have since moved back towards historical levels.
Exhibit 20: Relative performance of the Warrego share price (RHS) vs Brent oil price (LHS)

Source: RBC Capital Markets, Factset
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Risks to rating and price target
We see the following primary risks around our Warrego price target, rating, valuation and
investment view:
West Erregulla drilling / appraisal: There is a risk that drilling operations may not go to plan,
or reservoir conditions may prove to be different in each appraisal well, or that gas does not
flow at sufficient rates from all wells. Drilling risk increase with depth, and these are relatively
deep wells at >5km depth. The WE-3 Northern Block well appears to be located in a more
complicated area of the field. The Northern Block is fault separated from the Central Area and
appears to have more structural complexity and therefore the risk of intra-reservoir seal and
reservoir compartmentalisation, and potential for variable reservoir quality is increased.
Resource to reserves conversion: There is a risk that after conducting appraisal drilling, the
company does not book sufficient reserves to underpin the full development of the field. The
West Erregulla 2C resource estimate is based on only one well result, and seismic amplitude
mapping at the depth of where the Kingia reservoir has been encountered (> 4,500m) has
resolution limits that increase the potential for misinterpretation of the data.
Development cost. The cost and number of future development wells in the field could also
turn out to be more than initially expected, especially if the reservoir is not homogeneous /
connected and it requires more wells to recover a certain volume of hydrocarbons.
Unexpected technical issues could also lead to upstream project cost overruns. These factors
could reduce the expected return from the project to the company and its investors.
Gas contract and price: Warrego is exposed to Western Australian domestic gas prices. Gas
contracts tend to be either fixed price with CPI increments, or can be oil linked. The 155 PJ
Alcoa foundation gas price and contract type (terms undisclosed) is at least 10 years in
duration and of sufficient size to support project FID. The ability to deliver additional gas
contracts in support of future West Erregulla project expansion will depend on the Western
Australian gas market and the quality of the field reservoir, its productivity and reserves.
Processing agreement. The economic viability of the project is dependent on the process
tariff / operating cost agreement with a specialist engineering firm, such as AGIG, which is
expected to build, own and operate (BOO) the gas processing plant. This places a high degree
of project reliance on the ability of AGIG to develop the gas plant and operate it efficiently.
Funding: Warrego does not currently have sufficient resources or cash flow from which to fund
a full-scale Warrego gas-field development program. Warrego may require future funding for
its share of upstream field appraisal / development capex in support of a future full-scale
project development.
Political / regulatory: The Western Australia government has placed controls that limit the
potential for onshore gas projects to supply gas for export to other States or for LNG. While
Waitsia has gained a limited LNG export approval, the Western Australian government has
made it clear other onshore gas project developments must be dedicated to supplying only
the Western Australian domestic gas market. There is a risk of further political or regulatory
influence that could act to reduce gas prices in the market or restrict potential buyers.
Joint venture alignment / acquisition: Strike previously bid to acquire Warrego and initially
proposed building its own gas plant. Warrego could also attract another bid, particularly if
West Erregulla delivers highly successful appraisal drilling results, or establishes new gas sales
agreements and this value addition is not properly recognised in Warrego’s share price.
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Financial Summary
Exhibit 21: Warrego financial summary
Warrego Energy
Price: A$0.225
Profit & Loss Statement
(A$'000)
Product sales revenue
Other revenue/income
Total revenue
Production costs
SG&A
Other
EBITDAX
Exploration expensed
EBITDA
D&A
EBIT
Net interest expense
EBT
Income tax/PRRT
NPAT attributable to equity holders

Diluted shares for valuation: 976m

Mkt cap: A$220m

Y/E Jun

Key price assumptions
FY19A
(0.1)
(0.1)
(1.2)
(5.0)
(6.3)
(6.3)
(0.0)
(6.4)
(1.2)
(7.5)
(7.5)

FY20A
0.0
0.0
(1.3)
(2.7)
(4.0)
(0.2)
(4.2)
(0.1)
(4.3)
(0.2)
(4.5)
(4.5)

FY21E
(0.8)
(0.8)
(1.6)
(1.6)
(1.6)
(0.1)
(1.7)
(1.7)

FY22E
(0.8)
(0.8)
(1.5)
(1.5)
(1.5)
(0.1)
(1.6)
(1.6)

(1.2)
-

(0.6)
-

(0.2)
-

(0.2)
-

Cashflow Statement
(A$'000)
Net op cash flow
Capex
Other investing cash flows
Proceeds from Share Issues
Net proceeds from borrowings
Dividends Paid
Other financing cash flows
Net cashflow

FY19A
(3.3)
(0.5)
0.3
5.4
0.0
5.2
7.1

FY20A
(4.3)
(12.0)
(0.0)
23.6
0.7
(0.1)
7.9

FY21E
(1.7)
(36.0)
34.7
15.0
12.0

FY22E
(1.6)
(20.0)
(21.6)

Free cashflow
Free cash flow per share (Acps)
Debt Adjusted CF

(4)
(0.6)
(2)

(16)
(2.3)
(4)

(38)
(4.0)
(2)

(22)
(2.2)
(1)

FY19A
7.3
7.7
1.8
16.6
2.8
2.9
13.6

FY20A
15.3
17.1
13.4
37.5
2.3
2.8
34.7

FY21E
27.3
29.1
13.4
85.5
2.3
15.0
17.8
67.7

FY22E
5.6
7.4
15.4
83.9
2.3
15.0
17.8
66.1

(7.3)
613

(15.3)
715

15.0
(12.3)
940

15.0
9.4
984

EPS reported (Acps)
DPS (Acps)

Balance Sheet
(A$'000)
Cash
Total current assets
Exploration and evaluation
Total assets
Total current liabilities
Non-current borrowings
Total liabilities
Shareholder funds

Target Price: A$0.35

Rating: Outperform

Total debt
Net debt/(cash)
Ave diluted shares (m)

Source: RBCCM estimates and Company data
Share price as of ASX market close 14 October 2020

Aust dollar (US$)
West Erregulla gas price (A$/GJ)
Brent oil (US$/bbl)

FY19A
0.71
4.5
68

FY20A
0.67
4.5
52

FY21E
0.72
4.6
44

FY22E
0.72
4.7
52

FY19A
(18)
(129)
(32)
-3%
-116%
(5)

FY20A
(35)
(51)
(49)
-10%
-79%
(24)

FY21E
(124)
(133)
(129)
-18%
-22%
(16)

FY22E
(134)
(137)
(133)
-9.8%
12%
(15)

Financial Ratios
PE reported (x)
EV/DACF (x)
EV/EBITDA (x)
FCFPS yield (%)
Gearing (ND/ND+E)
Interest cover (EBIT/net interest)
Field Production (PJe - Fiscal Year)
50
45
40
35
30
25
20
15
10
5
-

PJe
PJe

2023

2024

2025

2026

West Erregulla 200TJ/d (PJe)

2027

2028

2029

West Erregulla 250TJ/d upside (PJe)

Reserves and resources (bcfe)
Contingent (net to WGO)
Kingia
High Cliff
Wagina/Dongara
Total

1C
85
10
13
108

2C
194
24
39
257

3C
347
47
90
484

Prospective (net to WGO)
Kingia
High Cliff
Wagina/Dongara
Total

1U
17
3
2
22

2U
40
7
5
52

3U
78
16
12
106

Resource metrics
EV/2C (A$/bcf)
EV/2C+2U (A$/bcf)

$
$

DCF Valuation at 10% WACC
Cash flows from Dec-20
West Erregulla (risked at 80%)
West Erregulla upside to 250TJ/d (risked at 30%)
SG&A
Equity raise proceeds
Net cash/(debt)
Group NPV

A$m
264
35
(16)
35
15
334

Valuation prem/(disc) to share price

0.80
0.66

A$
0.27
0.03
(0.02)
0.04
0.02
0.34
51%

Rating includes a Speculative Risk qualifier.
Source: RBC Capital Markets estimates, Factset
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Non-U.S. analyst disclosure
Gordon Ramsay and Kieran Barratt (i) are not registered/qualified as research analysts with the NYSE and/or FINRA and (ii) may
not be associated persons of the RBC Capital Markets, LLC and therefore may not be subject to FINRA Rule 2241 restrictions on
communications with a subject company, public appearances and trading securities held by a research analyst account.

Conflicts disclosures
The analyst(s) responsible for preparing this research report received compensation that is based upon various factors, including
total revenues of the member companies of RBC Capital Markets and its affiliates, a portion of which are or have been generated
by investment banking activities of the member companies of RBC Capital Markets and its affiliates.
Please note that current conflicts disclosures may differ from those as of the publication date on, and as set forth in,
this report. To access current conflicts disclosures, clients should refer to https://www.rbccm.com/GLDisclosure/PublicWeb/
DisclosureLookup.aspx?entityId=1 or send a request to RBC CM Research Publishing, P.O. Box 50, 200 Bay Street, Royal Bank Plaza,
29th Floor, South Tower, Toronto, Ontario M5J 2W7.
RBC Capital Markets acted as financial advisor to Warrego during Strike Energy's proposed takeover.

Explanation of RBC Capital Markets Equity rating system
An analyst's 'sector' is the universe of companies for which the analyst provides research coverage. Accordingly, the rating assigned
to a particular stock represents solely the analyst's view of how that stock will perform over the next 12 months relative to the
analyst's sector average.
Ratings
Outperform (O): Expected to materially outperform sector average over 12 months.
Sector Perform (SP): Returns expected to be in line with sector average over 12 months.
Underperform (U): Returns expected to be materially below sector average over 12 months.
Restricted (R): RBC policy precludes certain types of communications, including an investment recommendation, when RBC is
acting as an advisor in certain merger or other strategic transactions and in certain other circumstances.
Not Rated (NR): The rating, price targets and estimates have been removed due to applicable legal, regulatory or policy constraints
which may include when RBC Capital Markets is acting in an advisory capacity involving the company.
As of March 31, 2020, RBC Capital Markets discontinued its Top Pick rating. Top Pick rated securities represented an analysts best
idea in the sector; expected to provide significant absolute returns over 12 months with a favorable risk-reward ratio. Top Pick
rated securities have been reassigned to our Outperform rated securities category, which are securities expected to materially
outperform sector average over 12 months.
Risk Rating
The Speculative risk rating reflects a security's lower level of financial or operating predictability, illiquid share trading volumes,
high balance sheet leverage, or limited operating history that result in a higher expectation of financial and/or stock price volatility.
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Distribution of ratings
For the purpose of ratings distributions, regulatory rules require member firms to assign ratings to one of three rating categories Buy, Hold/Neutral, or Sell - regardless of a firm's own rating categories. Although RBC Capital Markets' ratings of Outperform (O),
Sector Perform (SP), and Underperform (U) most closely correspond to Buy, Hold/Neutral and Sell, respectively, the meanings are
not the same because our ratings are determined on a relative basis.
Distribution of ratings
RBC Capital Markets, Equity Research
As of 30-Sep-2020
Investment Banking
Serv./Past 12 Mos.
Rating
BUY [Outperform]
HOLD [Sector Perform]
SELL [Underperform]

Count

Percent

Count

Percent

788
619
81

52.96
41.60
5.44

248
135
11

31.47
21.81
13.58

Rating and price target history for: Warrego Energy Limited, WGO AU as of 13-Oct-2020 (in AUD)
0.60
0.50
0.40
0.30
0.20
0.10
Q3

2018

Q1

Q2

Q3

2019

Q1

Q2

Q3

2020

Legend:
TP: Top Pick; O: Outperform; SP: Sector Perform; U: Underperform; R: Restricted; I: Initiation of Research Coverage; D: Discontinuation of Research Coverage;
NR: Not Rated; NA: Not Available; RL: Recommended List - RL: On: Refers to date a security was placed on a recommended list, while RL Off: Refers to date
a security was removed from a recommended list; Rtg: Rating.

Q1

Q2

Q3

0.00
2021

Created by: BlueMatrix

References to a Recommended List in the recommendation history chart may include one or more recommended lists or model
portfolios maintained by RBC Wealth Management or one of its affiliates. RBC Wealth Management recommended lists include
the Guided Portfolio: Prime Income (RL 6), the Guided Portfolio: Dividend Growth (RL 8), the Guided Portfolio: ADR (RL 10),
and the Guided Portfolio: All Cap Growth (RL 12). RBC Capital Markets recommended lists include the Strategy Focus List and
the Fundamental Equity Weightings (FEW) portfolios. The abbreviation 'RL On' means the date a security was placed on a
Recommended List. The abbreviation 'RL Off' means the date a security was removed from a Recommended List.

Equity valuation and risks
For valuation methods used to determine, and risks that may impede achievement of, price targets for covered companies, please
see the most recent company-specific research report at https://www.rbcinsightresearch.com or send a request to RBC Capital
Markets Research Publishing, P.O. Box 50, 200 Bay Street, Royal Bank Plaza, 29th Floor, South Tower, Toronto, Ontario M5J 2W7.
Warrego Energy Limited
Valuation
Our preliminary DCF-based valuation of Warrego derives a price target of A$0.35/sh, which represents our NAV/sh of A$0.34/
sh rounded to the nearest 5cps. This valuation represents our estimated value of the potential development of West Erregulla.
It assumes a 200TJ/d capacity West Erregulla gas project development with first commercial production achieved in FY23 and
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nominal production capacity reached in FY27. This is the mid-point of the operator's estimated Phase 2 project size. We have risk
weighted a potential full-scale development of another 50 TJ/d up to a total output capacity of 250TJ/d (Strike’s upside volume)
at 30%.
Our DCF has the following assumptions:
1. 10% post-tax discount rate;
2. Contracted gas price of A$4.50/GJ real from 2020; and
3. Long-term AUD rate of 72c from 2024.
A speculative risk weighting is appropriate because Warrego has no current production, revenue, or cash flow and our valuation is
based on the future development of the West Erregulla gas field. Our A$0.35/sh price target supports an Outperform, Speculative
Risk rating.
Risks to rating and price target
We see the following primary risks around our Warrego price target, rating, valuation and investment view:
West Erregulla drilling / appraisal: There is a risk that drilling operations may not go to plan, or reservoir conditions may prove to
be different in each appraisal well and that gas does not flow at sufficient commercial rates from all wells.
Reserves: There is a risk that after conducting appraisal drilling that reserve estimates may change. The West Erregulla 2C resource
estimate is based on only one well result, and seismic amplitude mapping.
Development cost. The cost and number of future development wells in the field could be more than initially expected, especially
if the reservoir is not homogeneous / connected. Unexpected technical issues could also lead to upstream project cost overruns.
Gas contract and price: The ability to deliver additional gas contracts in support of future project expansion will depend on gas
market conditions and the quality of the field reservoir, its productivity and reserves.
Processing agreement. The economic viability of the project is dependent on the process tariff / operating cost agreement with
AGIG, which is expected to build, own and operate (BOO) the gas-processing plant. This places a high degree of project reliance
on the ability of AGIG to develop and operate the gas plant.
Funding: Warrego does not currently have sufficient resources or cash flow from which to fund a full-scale Warrego gas field
development program. Warrego may require future funding for its share of upstream field appraisal / development capex in
support of a future full-scale project development.
Political / regulatory: The Western Australia government has placed controls that limit the potential for onshore gas projects to
supply gas for export to other States or for LNG. There is a risk of further political or regulatory influence that could act to reduce
gas prices in the market or restrict potential buyers.
Joint venture alignment / acquisition: Strike previously bid to acquire Warrego and has proposed building its own gas plant. There
is a risk Strike continues to go down its own path. Warrego could also attract another bid, particularly if the value of successful
appraisal drilling results, or new gas sales agreements is not properly recognised in Warrego’s share price.

Conflicts policy
RBC Capital Markets Policy for Managing Conflicts of Interest in Relation to Investment Research is available from us on request.
To access our current policy, clients should refer to
https://www.rbccm.com/global/file-414164.pdf
or send a request to RBC Capital Markets Research Publishing, P.O. Box 50, 200 Bay Street, Royal Bank Plaza, 29th Floor, South
Tower, Toronto, Ontario M5J 2W7. We reserve the right to amend or supplement this policy at any time.
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RBC Capital Markets endeavors to make all reasonable efforts to provide research simultaneously to all eligible clients, having
regard to local time zones in overseas jurisdictions. RBC Capital Markets' equity research is posted to our proprietary website
to ensure eligible clients receive coverage initiations and changes in ratings, targets and opinions in a timely manner. Additional
distribution may be done by the sales personnel via email, fax, or other electronic means, or regular mail. Clients may also
receive our research via third party vendors. RBC Capital Markets also provides eligible clients with access to SPARC on the Firms
proprietary INSIGHT website, via email and via third-party vendors. SPARC contains market color and commentary regarding
subject companies on which the Firm currently provides equity research coverage. Research Analysts may, from time to time,
include short-term trade ideas in research reports and / or in SPARC. A short-term trade idea offers a short-term view on
how a security may trade, based on market and trading events, and the resulting trading opportunity that may be available. A
short-term trade idea may differ from the price targets and recommendations in our published research reports reflecting the
research analyst's views of the longer-term (one year) prospects of the subject company, as a result of the differing time horizons,
methodologies and/or other factors. Thus, it is possible that a subject company's common equity that is considered a long-term
'Sector Perform' or even an 'Underperform' might present a short-term buying opportunity as a result of temporary selling pressure
in the market; conversely, a subject company's common equity rated a long-term 'Outperform' could be considered susceptible
to a short-term downward price correction. Short-term trade ideas are not ratings, nor are they part of any ratings system, and
the firm generally does not intend, nor undertakes any obligation, to maintain or update short-term trade ideas. Short-term trade
ideas may not be suitable for all investors and have not been tailored to individual investor circumstances and objectives, and
investors should make their own independent decisions regarding any securities or strategies discussed herein. Please contact
your investment advisor or institutional salesperson for more information regarding RBC Capital Markets' research.
For a list of all recommendations on the company that were disseminated during the prior 12-month period, please click on the
following link: https://rbcnew.bluematrix.com/sellside/MAR.action
The 12 month history of SPARCs can be viewed at https://www.rbcinsightresearch.com.

Analyst certification
All of the views expressed in this report accurately reflect the personal views of the responsible analyst(s) about any and all of
the subject securities or issuers. No part of the compensation of the responsible analyst(s) named herein is, or will be, directly or
indirectly, related to the specific recommendations or views expressed by the responsible analyst(s) in this report.
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The Global Industry Classification Standard ("GICS”) was developed by and is the exclusive property and a service mark of MSCI Inc. (“MSCI”) and Standard & Poor's Financial Services
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of originality, accuracy, completeness, merchantability and fitness for a particular purpose with respect to any of such standard or classification. Without limiting any of the foregoing,
in no event shall MSCI, S&P, any of their affiliates or any third party involved in making or compiling the GICS or any GICS classifications have any liability for any direct, indirect, special,
punitive, consequential or any other damages (including lost profits) even if notified of the possibility of such damages.
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Disclaimer
RBC Capital Markets is the business name used by certain branches and subsidiaries of the Royal Bank of Canada, including RBC Dominion Securities Inc., RBC
Capital Markets, LLC, RBC Europe Limited, Royal Bank of Canada, Hong Kong Branch and Royal Bank of Canada, Sydney Branch. The information contained in this
report has been compiled by RBC Capital Markets from sources believed to be reliable, but no representation or warranty, express or implied, is made by Royal
Bank of Canada, RBC Capital Markets, its affiliates or any other person as to its accuracy, completeness or correctness. All opinions and estimates contained in this
report constitute RBC Capital Markets' judgement as of the date of this report, are subject to change without notice and are provided in good faith but without
legal responsibility. Nothing in this report constitutes legal, accounting or tax advice or individually tailored investment advice. This material is prepared for general
circulation to clients and has been prepared without regard to the individual financial circumstances and objectives of persons who receive it. The investments or
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the latest published research reports available to clients may not reflect recent material changes in the applicable industry and/or applicable subject companies.
RBC Capital Markets research reports are current only as of the date set forth on the research reports. This report is not, and under no circumstances should be
construed as, a solicitation to act as securities broker or dealer in any jurisdiction by any person or company that is not legally permitted to carry on the business of a
securities broker or dealer in that jurisdiction. To the full extent permitted by law neither RBC Capital Markets nor any of its affiliates, nor any other person, accepts
any liability whatsoever for any direct, indirect or consequential loss arising from, or in connection with, any use of this report or the information contained herein.
No matter contained in this document may be reproduced or copied by any means without the prior written consent of RBC Capital Markets in each instance.
Additional information is available on request.
To U.S. Residents:
This publication has been approved by RBC Capital Markets, LLC (member FINRA, NYSE, SIPC), which is a U.S. registered broker-dealer and which accepts
responsibility for this report and its dissemination in the United States. Any U.S. recipient of this report that is not a registered broker-dealer or a bank acting in
a broker or dealer capacity and that wishes further information regarding, or to effect any transaction in, any of the securities discussed in this report, should
contact and place orders with RBC Capital Markets, LLC.
To Canadian Residents:
This publication has been approved by RBC Dominion Securities Inc.(member IIROC). Any Canadian recipient of this report that is not a Designated Institution in
Ontario, an Accredited Investor in British Columbia or Alberta or a Sophisticated Purchaser in Quebec (or similar permitted purchaser in any other province) and
that wishes further information regarding, or to effect any transaction in, any of the securities discussed in this report should contact and place orders with RBC
Dominion Securities Inc., which, without in any way limiting the foregoing, accepts responsibility for this report and its dissemination in Canada.
To U.K. Residents:
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