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Near term test of Waitsia gas analogue
SHARE PRICE PERFORMANCE

Key points
Waitsia analogue in WA: Warrego has a 50% non-operated interest in EP
469, adjacent to the large (786 bcf gross 2P) Waitsia gas project (Beach/
Mitsui), ~300 km north of Perth. The West Erregulla-2 well is expected to
spud in May and will target the same formations that are productive at
Waitsia. RISC estimates a gross mid-case resource for West Erregulla of 377
bcf, while Warrego’s JV partner Strike Energy estimates 1,163 bcf. Strike will
fund the first $11m of the well. Warrego raised $5m in early March to meet
its 50% share of any cost overrun on the North Perth Basin well.
Large gas resource in Spain: Warrego owns 85% (->50%) of two concessions
in southern Spain, close to a major gas trunkline. Twinning of a discovery
well drilled in 1956 is required to test reservoir quality and resource quantity
in a compartmentalized field. Prospex Oil & Gas plc’s (PXOG.L) expected
purchase of a 49.9% JV interest will largely fund Warrego’s share of the
~€3.4m Tesorillo well, with drilling expected in 1H 2020.
Two large concessions in Uruguay: Warrego currently holds a 41% interest
in the Piedra Sola and Salto concessions in the Norte Basin, onshore
Uruguay, via its interest in Schuepbach Energy International LLC (SEI), a
private US company. Reserve assessor, NSAI, estimates a most likely
prospective resource of 166 MMbbl oil and 603 bcf gas, net to Warrego,
from twenty conventional prospects and leads. Further funding is required
to follow up incomplete drilling in 2017-18. SEI’s 100% ownership provides
scope to farm out to fund future exploration.
Perth Basin oil and gas prospects: Warrego’s EP 469 tenement and
exploration application STP-EPA-0127 are both prospective for conventional
oil and gas. Some of the shallow oil targets in EP 469 can be tested at
minimal cost as part of the West Erregulla deep gas drilling.
Key risks relate to exploration outcomes and ongoing funding: Warrego is
engaged in early stage exploration and hence is high risk. The North Perth
Basin is relatively mature; however, Uruguay and Spain are relatively
immature, with limited past exploration and access to services. Further
funding will be required regardless of exploration outcomes.
Near term news flow: The West Erregulla-2 and Tesorillo-1 wells will test
large prospective targets over the next year. Proximity to large mature gas
markets should enable reasonably prompt development if gas is discovered.
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Warrego Energy (ASX: WGO) is an oil & gas exploration company formed
through the reverse takeover of Petrel Energy (ASX: PRL), with interests in
the onshore Perth Basin, Spain and Uruguay. The Perth Basin and Spanish
assets contain large prospective gas targets which will be tested by drilling
commencing in May 2019 and 1H 2020. The Perth Basin well (West Erregulla
-2) will be largely paid for by Strike Energy and the Spanish well (Tesorillo-1)
will be partly funded by Warrego’s partner. Both wells are adjacent to
existing discoveries in gas-short markets. We estimate a pre-drill valuation
range of $0.05-0.43/share, with a base case of $0.17/share. We assess an
upside potential on exploration success at West Erregulla of $0.63/share.
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Disclosure:
This report was commissioned by Bridge Street Capital Partners, ABN 32 164 702 005. K1 Capital Pty
Limited (K1 Capital) will receive a fee for preparing this report. The purpose of the report is to provide
an assessment of the value of Warrego Energy Limited’s (Warrego’s) assets and business following its
merger with Petrel Energy Limited (Petrel). The user of this report is Bridge Street Capital Partners and
persons designated by them. K1 Capital has prepared this report based on interviews with
management of Petrel and Warrego, inspection of company reports and research using publicly
available information. K1 Capital has not undertaken a site visit to Petrel’s or Warrego’s projects. To
the best of K1 Capital’s knowledge, full, accurate and true disclosure of all material information was
provided by Petrel and Warrego. Given the potential for a perceived conflict of interest it is K1 Capital’s
policy not to include a share price target or investment recommendation for commissioned research.
K1 Capital may seek to do business with companies covered in its reports. Bridge Street Capital has
historically provided corporate advisory services to Petrel Energy and will seek to do so with Warrego
Energy in the future. Consequently investors should be aware that the firm may have a conflict of
interest that could affect the objectivity of its research. Please see the final page of this report for
further information on disclosures and disclaimers.
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Table 1 Financial summary (June year end, working interest basis, $A currency) - Base Case

n.b. historical share price and share count on post 1:20 consolidation basis; future share count assumes convertible note
conversion and $10m capital raise in 2019. Additional capital will be required in 2020 and 2021.
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1. Valuation summary
Valuing early stage exploration companies is challenging, given uncertainty regarding resource
discovery, development timing and access to ongoing funding. This valuation is challenging because
two different reserve assessors have estimated significantly different prospective resource sizes and
geological probabilities of success for the company’s key project. We have estimated Warrego’s
combined equity value for four cases to demonstrate the range of potential outcomes, together with
our base case assessment.
Case

Description

A

Farm-in valuation basis
West Erregulla (Strike) and Tesorillo (Prospex) farm-ins
Uruguay based on Schuepbach buy-back terms
STP EPA 0127 at acquisition price. Nil value for Canada
Mid case risked exploration value (RISC resource assessment)
P50 resources: West Erregulla (RISC), Tesorillo, EP 469 oil
Uruguay conventional based on risked exploration
Nil value for Uruguay unconventional potential and Canada
Mid case risked exploration value (Strike resource assessment)
P50 resources: West Erregulla (Strike), Tesorillo, EP 469 oil
Uruguay conventional based on risked exploration
Nil value for Uruguay unconventional potential, Canada
West Erregulla success case
P50 success case: West Erregulla, 60% commercial risk
P50 resources: Tesorillo, EP 469 oil and Uruguay oil.
Nil value for Uruguay unconventional potential and Canada.
K1 Capital base case valuation (pre-drill)
1,163 bcf West Erregulla mid-case prospective resources, 21%
geological probability of success (Kingia), 12% (High Cliff, Wagina),
60% commercial POS. P50 Tesorillo & EP 469 oil
Uruguay conventional based on risked exploration
Nil value for Uruguay conventional potential and Canada

B1

B2

C

Base

$A m

$A/share

35

0.05

78

0.11

320

0.43

465

0.63

122

0.17

All cases assume 0.71 USD: AUD spot and 0.75 USD: AUD long term exchange rate
Per share valuation based on estimated post-merger, post 1:20 consolidation share count of 519.9m shares, plus Warrego
convertible note conversion and $10m assumed capital raise in 2019 at $0.07/share for a total of 737.7m shares

Resource size uncertainty: Two resource assessments have been published; with Warrego’s joint
venture partner, Strike Energy, estimating an unrisked gross P90 to P10 range from 761 to 1,669 bcf
(P50 of 1,163 bcf) and the independent expert engaged for Petrel’s Notice of Extraordinary General
Meeting, RISC, estimating a range from 18 to 1,190 (P50 of 377 bcf). The difference is primarily due
to Strike’s use of seismic amplitude anomalies to assess the location of the gas/water contact, while
RISC based its low and mid case assessment on closing contours, which results in a smaller estimated
reservoir by RISC. Whilst discovery at the mid-case case estimates for either assessment would
provide significant value, the difference in pre-drill estimates results in a wide valuation range.
Probability of success uncertainty: The two reserve assessors have arrived at significantly different
estimates of geological probability of success (GPOS) (a.ka. geological chance of success, GCOS). Strike
assessed the “chance of discovering gas and proving a developable resource size in the Kingia and High
Cliff Formations” at 69% and in the basal Wagina formation at 12% [1]. This results in a P50 resource
size weighted average GPOS of 57%. RISC concurred with Warrego’s earlier assessment of a GPOS for
the Kingia formation of 21% and of 12% for the High Cliff formation, with the Basal Wagina formation
not risked. If one applies a GPOS of 12% to the Basal Wagina formation this results in a weighted
average GPOS for the RISC assessment of 16%. The lower GPOS and lower resource size results in a
significantly lower pre-drill risked resource, as shown in the following figure.

©Copyright 2019, K1 Capital Pty Limited, ABN 25 614 078
714

19 March 2019 V2

4

K1 Capital
Warrego Energy Limited (ASX: WGO)
Figure 1 Comparison of West Erregulla prospective resource assessments

Source: K1 Capital analysis of company announcements

K1 Capital assumption: At the mid-case (i.e. P50) risked level the two assessments differ by a factor
of ~11 times (662 bcf Strike vs. 59 bcf RISC). The actual resource size will not be known until the target
is drilled (and at that point will still be subject to some uncertainty).
Strike’s prospective resource assessment uses seismic analysis not available to RISC. Our base case
uses Strike’s P50 unrisked prospective resource assessment of 1,163 bcf gross, which is similar to
RISC’s P10 case of 1,190 bcf. Strike’s GPOS of 69% is, in our view, high for an exploration target, even
recognizing the physically close analogue of Waitsia. We consider a GPOS of 20-30% more reasonable
for near-field exploration in areas with similar plays, per the industry assessment below. We have
assumed a GPOS of 21% for the Kingia and 12% for the High Cliff and Basal Wagina formations, giving
a weighted average GPOS of 16% and a gross risked P50 of 186 bcf (~194 PJ).
Figure 2 Typical exploration success rates

Source: Kjemperud, “Risk Analysis and Exploration Economics”, PPM – 4th Cambodian Workshop, p21.

Share count: Warrego (through Petrel) has stated it will seek to raise ~$10m of additional capital in
2019. We estimate that company will need to raise further capital in 2020 and 2021. However, the
price at which this capital can be raised will depend on the exploration outcomes and market
conditions at the time. Hence we consider it is prudent at this time to value the company on the share
count incorporating only the $10m capital expected to be raised this calendar year. We estimate a
resulting diluted share count of 737.7m shares. Our assumption regarding the price at which capital
is raised is discussed later in this report.
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Base case valuation: Investors interested in exploration companies are attracted to the possibility of
exploration success. Our base case risked value is our estimate of what the company is worth today
in advance of drilling. However, what the company could be worth on a discovery is an important
consideration for many investors. Case C in Table 1 above estimates the value of the company on
exploration success at West Erregulla, assuming Strike’s assessed P50 resource size. Our base case
summary is described in greater detail in the following table.
Figure 3 Base case valuation summary – Warrego Energy Limited

Source: K1 Capital analysis. Undiluted share count post Warrego RTO. Diluted share count assumes conversion of
convertible notes and $10m capital raising in 2019. Corporate costs are assumed for the next three years. The unrisked
value shown in the table is the value for projects with both geological and commercial risk removed.
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1.1 Investment case
Warrego Energy reverse takeover: The RTO has injected a high quality Australian exploration asset
into Petrel’s international portfolio and should reinvigorate a share register recovering from the
exploration disappointments of 2017 and 2018. The RTO was approved by Petrel’s shareholders on
15th March 2019 and effected a 1:20 share consolidation, election of new directors and change of
name to Warrego Energy.
Waitsia discovery underpins investor interest in Perth Basin gas: The Waitsia gas discovery and
appraisal from 2014 to 2017 delineated one of the largest onshore gas discoveries in Australia. This
resulted in the takeover of the project operator, AWE, by Mitsui in 2018 and transfer of Origin’s 50%
interest to Beach Energy in September 2017 as part of the Lattice Energy transaction. The independent
expert’s assessment of the AWE takeover valued the Waitsia asset at $494-672m (Central Case),
equivalent to $1.21-1.64/GJ 2P reserves (Waitsia gross 487 bcf 1P, 786 bcf 2P, 86-449 bcf 2C).
West Erregulla is directly adjacent to Waitsia: The West Erregulla prospect in EP 469 is 16 km from
the Waitsia field and 3D seismic indicates the structure contains the same formations. Three previous
wells within EP 469 encountered oil and gas in shallow horizons but drilling was terminated prior to
reaching the Wagina, Kingia and High Cliff targets of the planned West Erregulla-2 well.
Reservoir risk: Hydrocarbon source, seal and migration are expected to be low risk for West Erregulla.
The primary risk is reservoir quality, with West Erregulla ~1,200 m deeper than Waitsia (~4,500 vs.
3,300 m). Analysis of surrounding wells indicates reservoir porosity and permeability should be
sufficient for a conventional gas development [1] p 46. Warrego estimates a pre-drill geological
probability of success of 21% for the primary target (Kingia) and 12% for the High Cliff sandstone.
Warrego is largely free-carried: Strike farmed-in to Warrego’s EP 469 permit in March 2018, paying
$0.6m in cash and agreeing to fund the first $11m of drilling and completing an exploration well within
two years. The Easternwell 106 Rig has been secured and drilling is expected to start in May 2019 and
take 6-8 weeks to reach total depth (TD) of 5,200 m [1] [2]. Logging and testing will follow, with initial
results expected 3-4 weeks after completion. The West Erregulla-2 well will test one of two main parts
of the structure, with at least one follow-up appraisal well required to confirm resource size. Well
results will provide opportunities to share reservoir data with other Perth Basin operators.
Drilling in Spain offers a further near-term catalyst: Warrego’s concessions in southern Spain contain
the Almarchal discovery of 1956. This flowed gas to surface but a low rate, largely, Warrego believes,
due to drilling practices at the time resulting in reservoir damage. Despite the discovery, the reserve
assessor NSAI classes the gas resources as “prospective” (i.e. yet to be discovered), due, we believe to
concerns regarding compartmentalization and fault sealing. Drilling of the Tesorillo-1 well is planned
for early 2020, funded in part by Prospex Oil and Gas plc (PXOG.L).
Tesorillo development: The prospective resource size is large (831 bcf gross P50), the permits are
located in farmland close to the gas trunkline from Africa to Europe and gas prices in Europe are
attractive. A discovery by Tesorillo-1 should create significant value. However, further appraisal
drilling is likely to be required to confirm resource size before a development decision can be taken.
The scale of development may be beyond the capacity of Warrego and Prospex, suggesting farm-out
or sell down to a larger entity during or after appraisal.
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1.2 Investment risks
Exploration outcomes: Warrego’s investment performance is linked to exploration outcomes, which
by their nature are uncertain. However, Warrego is largely funded for the expected cost of the West
Erregulla and Tesorillo programs, the programs are imminent and adjacent exploration in the same
basins has demonstrated success. Exploration in Uruguay is less certain due to its frontier nature and
currently unfunded program. However, core holes and offshore extensions of the same basins which
have attracted the attention of international super-majors indicate good source rock and reservoir
characteristics. Past drilling has proved challenging and cost and schedule overruns have tested the
patience of investors. Future drilling in Uruguay will require a different approach. Warrego’s directors
previously established a successful international drilling consultancy (Leading Edge Advantage) and
will apply that knowledge and experience to plan the new drilling program.
Funding: Warrego will require further funding to undertake the exploration beyond the current
programs and appraise and develop any potential discoveries, or to cover any material overruns in the
current program. This may come from a combination of fresh equity and industry farm-in. Warrego,
via Petrel, had $0.3m of cash and zero debt as of 31st December 2018. The existing cash is required
for the current drilling program and general working capital. Administration costs are currently
~$2m/yr. Warrego raised $5m on 1st March via convertible notes. We have assumed $10m of
additional equity is raised during 1H 2019 as part of the RTO process, consistent with Resolution 11 of
the Notice of Extraordinary Meeting [1].
Access to infrastructure in Uruguay: Uruguay has limited domestic oil and gas infrastructure resulting
in a longer lead time for development of any discoveries than might the case in more mature areas.
We expect development of gas resources will be difficult, given Uruguay is currently developing the
GNL del Plata LNG receiving facility in Montevideo, due for completion in 2019, which is expected to
supply much of the existing domestic demand. There is good access to infrastructure in Western
Australia and Spain, with gas transmission lines running through or adjacent to the permits.
Country risk - Uruguay: Whilst operating in Uruguay is somewhat riskier than Australia, Uruguay
scores well amongst South American countries on international risk metrics. The main risks are likely
to arise from the relative lack of familiarity of government, industry and community stakeholders with
regulatory and community processes for oil and gas development, rather than inherent political or
social instability. The assessed country risk premium for Uruguay is similar to Spain (2.6% vs. 2.2%,
per Damodaran [4]).
Country risk – Spain: Conducting oil and gas operations in Spain is challenging, with often strong
regional and local opposition to hydraulic fracturing (n.b. the Tesorillo project will not use fracking [5])
and Petrel previously experiencing delays in receiving regulatory approval. Warrego reports good
support from local communities and landholders for field operations to date. We expect exploration
and appraisal operations will be able to be conducted with minimal issues. Achieving support for
development and production phases may be more difficult, but not impossible, given precedents such
as Union Fenosa Gas’ Viura Project (~100 bcf 1P gross) in La Rioja province in northern Spain in 2015.
Country risk – Australia: Exploration, appraisal and development of conventional gas projects in the
northern Perth Basin is expected to be relatively low risk in the current environment. Development
of tight gas requiring fracking is significantly more challenging. Although the Western Australia state
moratorium on hydraulic fracturing has been lifted the government is yet to develop and implement
the regulatory required before fracturing operations can proceed and community opposition remains
likely.
©Copyright 2019, K1 Capital Pty Limited, ABN 25 614 078
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1.3 SWOT analysis
Table 2 SWOT analysis summary
Strengths

Weaknesses

▪

▪

▪

▪
▪

▪
▪
▪
▪
▪

Strong investor interest in Waitsia gas discovery
should be supportive of West Erregulla
High equity interest and operatorship by SEI in
Uruguay permits, providing scope for farmdown to fund exploration.
Large basin controlling position in Uruguay.
Multiple large exploration prospects (North
Perth Basin, Spain, Uruguay), with conventional
and unconventional potential.
Diversification across play types and countries.
Encouraging nearby results.
Near term drilling to drive news flow.
Favourable fiscal terms in Uruguay and Europe.
Warrego team increases drilling expertise.

▪
▪

▪

Investor sentiment towards exploration
companies remains subdued in the current
environment.
Will require ongoing funding to progress further
activity, regardless of exploration outcomes
“Frontier” exploration in onshore Uruguay;
hence higher risk and not seen as prospective as
offshore, at least for international majors.
Potential future evaluation of the
unconventional resource potential of Uruguay
will require significant capital.

Opportunities

Threats

▪

▪
▪

▪

▪

Jurassic oil potential in EP 469 (North Perth
Basin)
Farm-out of Uruguay conventional (and perhaps
unconventional) interests to fund drilling and
potentially recover back-costs.
Farm-out of STP-EPA-0127 permit in North
Perth Basin to fund exploration.

▪
▪
▪

Exploration outcomes.
Volatile commodity prices could impact farm-in
appetite.
Uncertain follow-up drilling approval in Spain.
Potential opposition to onshore exploration and
development by special interest groups.
Cost overruns / schedule delays to current
drilling programs (WGO will need to fund its
share of costs in excess of farm-in agreements)

Source: K1 Capital analysis
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2. Merger with Warrego Energy
Merger with Warrego: Petrel announced its intention to merge with Warrego Energy Limited via a
reverse takeover on 19th November 2018. Warrego was a private UK company, with a 50% nonoperated interest in the EP 469 permit in the North Perth Basin of Western Australia, which contains
the West Erregulla prospect. West Erregulla is believed to be an analogue to the large Waitsia gas
discovery in the adjacent permit. The West Erregulla-2 well is expected to spud in May 2019.
Warrego background: Warrego was founded in 2007 by Dennis Donald and Duncan MacNiven.
Messrs Donald and MacNiven had previously founded Leading Edge Advantage (LEA), an international
drilling engineering consultancy, which, after establishing its expertise in Australia, was awarded EP
469 in March 2008. Native Title Agreement was achieved in 2010. Warrego received a A$40m
commitment from two Dutch oil and gas companies (Dyas and Mazarine Energy) to fund a 3D seismic
campaign in 2014, covering one third of the permit. The Dutch partners exited following the oil price
collapse in 2015, restoring Warrego’s interest to 100%. In March 2018 Warrego farmed out a 50%
interest to Strike Energy in return for $0.6m cash and funding the first $11m of an exploration well.
Previous Warrego shareholders hold 77% of the merged entity: Petrel’s 2,399m shares reduced to
120m following the 1:20 share consolidation, prior to ~400m shares being issued to previous Warrego
shareholders, resulting in a total share count of 519.9m [3], prior to further capital raisings.
Expected capital raising: The company is expected to seek to raise capital prior in 2019 for general
working capital, including the costs of running the enlarged business, research and preliminary due
diligence on possible acquisition targets, costs of the 2019 and 2020 work programs and potential cost
overruns on the West Erregulla-2 and Tesorilla-1 wells. Both wells are primarily funded by their
partners (up to $11m by Strike at West Erregulla-2, and up to ~$5.5m by Prospex at Tesorillo-1).
Board changes: As part of the RTO Dennis Donald, Duncan MacNiven, Owain Franks and Mark Routh
will be appointed as new directors of Warrego. It is intended that Mr Greg Columbus will remain as a
director and Chairman of Warrego and Mr David Biggs will be elected as a director. Mr Alex Sundich
and Mr David Casey will resign as directors.
Future Strategy: The following activities are expected over 2019 and 2020:
▪
▪
▪
▪
▪

Drilling and testing of West Erregulla-2 (1H 2019) and Tesorillo (1H 2020);
Review and farmout of the EPA-0127 Block to fund exploration activities;
Review of the Uruguayan assets;
Effecting an AIM listing on the London Stock Exchange and raising additional capital;
Potential acquisition of a producing or near producing asset.

Four project areas: The combined entity will have interests in four project areas:
▪
▪
▪
▪

North Perth Basin: 50% interest in EP 469 and 100% of STP-EPA-0127, both onshore exploration
areas with conventional oil and gas and tight gas potential;
Southern Spain: an 85% (reducing to 50.1%) interest in conventional gas exploration/appraisal in
two permits covering 94,000 acres;
Norte Basin, Uruguay: a 41% interest (reducing to 31.5%) in 3.5m acres targeting conventional oil
and gas exploration in the Piedra Sola concession; and
Lochend Cardium, Canada: a 40% non-operated interest in “tight oil” production in approximately
640 gross acres near Calgary, Alberta. Warrego continues to review options to sell the asset.

©Copyright 2019, K1 Capital Pty Limited, ABN 25 614 078
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3. Project review
3.1 West Erregulla Project, EP 469, North Perth Basin
3.1.1

Background

EP469 is located ~300 km north of Perth in the onshore North Perth Basin and close to existing gas
infrastructure, including the Dampier to Bunbury Gas Pipeline (DBGP). The permit contains extensions
of the known commercial plays within the basin, including the Kingia-High Cliff sequence (Waitsia gas
field), Irwin river Coal Measures and the Dongara-Wagina formation (Beharra Springs gas field).
In June 2018 Strike Energy Limited (ASX: STX) farmed into 50% of the EP 469 permit, agreeing to fund
the first $11m of expenditure on the West Erregulla-2 well and paying $0.6m to Warrego. The West
Erregulla prospect is believed to be a close analogue to the nearby Mitsui/AWE Waitsia discovery and
is adjacent to existing gas plant infrastructure and two major pipelines.
The joint ventures evaluation of the existing 3D seismic has identified a conventional structure in a
combined dip and fault closure within the Kingia-High Cliff sequence. The JV believes the presence of
hydrocarbons is indicated by structurally conformable amplitude anomalies and associated flat-spots
on seismic, although this view is not shared by the independent technical specialist (RISC). The KingiaHigh Cliff sands are believed to be of similar quality to that in the adjacent Waitsia gas discovery. The
JV believes the prospect should be large enough to support a stand-alone gas field development.
Figure 4: West Erregulla location map

Source: Petrel Energy Limited, Notice of Extraordinary General Meeting, 6th February 2018, p 9
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3.1.2

Previous exploration

The exploration status of the Perth Basin varies from sub-mature in the northern onshore area and
immature to frontier in most offshore areas. Initial exploration began in the late 1940s with an
onshore field survey and evaluation of water drilling commissioned by Ampol and Richfield Oil
companies and gravity surveys by the Bureau of Mineral Resources.
The onshore portion of the basin has had approximately 140 exploration wells drilled. Approximately
50 wells have been drilled in the vicinity of Warrego’s permit and these provide a reasonable database
for reservoir characterization and resource estimation. Three wells have been drilled within the
permit, although not to the depth of the West Erregulla target. Oil and gas were produced to surface.
Before 2001 the success rate of wells drilled in the northern part of the basin was approximately one
in ten. Since then, several discoveries in 2001 and the application of 3D seismic surveys led to a higher
success rate [4].
Figure 5 EP 469 existing wells

Source: Petrel Energy Limited, Notice of Extraordinary General Meeting, 6th February 2019, p 36

Seismic data over the permit includes a grid of vintage 2D seismic data around the Erregulla wells of
~2 km line spacing and the 80-85 km2 West Erregulla 3D Survey over the West Erregulla-1 area
acquired in 2014. The eastern edge of AWE and Beach’s Irwin 3D covers the western part of the EP
469 permit. The West Erregulla 3D survey was reprocessed in 2018 but was not provided to RISC.
Warrego has identified three plays in the permit:
1. West Erregulla-1 Gas Discovery – Dongara reservoir - Contingent gas resource,
2. West Erregulla Deep – Basal Wagina / Kingia / High Cliff reservoir - Prospective gas resource,
3. Jurassic Prospects – Prospective oil resource.
RISC Advisory Pty Ltd assessed the contingent and prospective resources for the three plays [1].
3.1.3

West Erregulla Dongara reservoir: RISC Contingent Resource assessment

The contingent gas resource is considered uneconomic at current market conditions and RISC has
applied a low (2%) commercial probability of success.
Figure 6 West Erregulla Contingent Resource

Source: Petrel Energy Limited, Notice of Extraordinary General Meeting, 6th February 2019, p 26
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3.1.4

West Erregulla Deep - RISC Prospective Resource assessment

The prospective reservoirs identified are the Basal Wagina, Kingia and High Cliff sandstones. The Kingia
sandstone is the primary target, demonstrating good reservoir quality in the nearby Waitsia gas
discovery. RISC has interpreted the West Erregulla Deep prospective resource as being in two main
parts: Central and North. RISC considered Warrego’s estimated prospect probability of success of 21%
for the Kingia reservoir and 12% for the High Cliff reservoir to be appropriate.
Figure 7: West Erregulla Prospective Resource – RISC assessment

Source: Petrel Energy Limited, Notice of Extraordinary General Meeting, 6th February 2019, p 10

3.1.5

West Erregulla Deep: Strike Energy resource assessment

The operator of the EP 469 permit, Strike Energy, has interpreted the West Erregulla Deep prospect
as one continuous structure, with significantly higher estimated resources than RISC.
Figure 8: West Erregulla prospective resource – Strike Energy assessment

Source: Petrel Energy Limited, Notice of Extraordinary General Meeting, 6th February 2019, p 8
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3.1.6

Comparison of resource assessments

The two resource assessors have arrived at different determinations of the expected resource range.
RISC’s mid case (P50) gross resource assessment of 377 bcf is approximately one third of Strike’s mid
case assessment of 1,163 bcf. RISC’s upper case (P10) assessment of 1,190 bcf is effectively equal to
Strike’s mid-case assessment and about 30% lower than Strike’s upper-case assessment of 1,669 bcf.
RISC’s low case (P90) gross resource assessment of 18 bcf is only 2% of Strike’s low case assessment
of 761 bcf.
Figure 9 Comparison of resource assessments (gross)

Source: K1 Capital analysis of RISC and Strike data

The difference in estimates between Strike and RISC arise primarily due to Strike’s interpretation
relying on amplitude anomalies at each reservoir for estimation of the gas-water contact. In contrast,
the RISC estimates have only used the amplitude anomalies for the high case resource estimates of
gas-water contact and have used the lowest identified structural closure at each reservoir for the low
(P90) and best-case (P50) estimates of gas-water contact.
RISC believes that the use of amplitude anomalies as an indication of gas-water contact is not
appropriate for the P90 and P50 resource estimates, due to the depth and quality of the reservoirs in
question and its view that amplitude anomalies are not present in analogous fields. RISC undertook
the contingent resource assessment for the Waitsia gas field in AWE’s Target’s Statement as part of
the Mitsui takeover in early 2018.
3.1.7

Amplitude anomalies

Comparison of the Irwin 3D, Beharra Springs 3D and the West Erregulla 3D seismic surveys indicates
that the Kingia and High Cliff sandstone sequences in Waitsia exist at West Erregulla Deep. The Basal
Wagina, Kingia and High Cliff sandstone sections at West Erregulla Deep show high amplitudes.
Warrego and Strike have suggested that high amplitudes at Waitsia are associated with gas charged
structure and they consider the amplitudes at West Erregulla Deep are strong evidence of gas charge.
RISC did not have access to the 3D surveys and stated that it could not provide an opinion on the
interpretation of Warrego and Strike. RISC stated it was unaware of the amplitudes in the Waitsia field
aligning with the structure (“structural conformance”) and considered it unlikely given the relatively
poor quality seismic data over the Waitsia field and the reservoir quality and depth at Waitsia. RISC’s
view was that the amplitudes in the West Erregulla 3D survey may be due to lower seismic resolution
towards the boundaries of the 3D survey. However, RISC noted that seismic amplitudes also appear
to be associated with the structure on the legacy 2D seismic data. The net result is that RISC has
assumed a higher gas water contact than Strike, resulting in a lower gas reservoir volume, in its low

©Copyright 2019, K1 Capital Pty Limited, ABN 25 614 078
714

19 March 2019 V2

14

K1 Capital
Warrego Energy Limited (ASX: WGO)
(P90) and mid (P50) case resource assessments. Which assessment is closer to actual conditions will
not be known until after the West Erregulla-2 well is drilled.
3.1.8

Target reservoirs

Basal Wagina: This is the shallowest predicted reservoir of the three West Erregulla Deep targets. This
formation was not gas bearing at Waitsia, but is gas bearing at Beharra Springs.
Kingia: This is the primary objective in the West Erregulla Deep prospect given the success at Waitsia.
RISC believes this target falls into two closures (Central and North). Whilst the Kingia level seismic
amplitude appears to have some conformance to structure, RISC does not believe that the amplitudes
are necessarily associated with hydrocarbon charge.
High Cliff: This is the secondary objective in the West Erregulla Deep prospect given the gas bearing
High Cliff reservoir discovered at Waitsia were tight and will likely require fracture stimulation for
economic production. Approval for fracture stimulation in Western Australia is uncertain.
Reservoir quality is considered the key risk in the Kingia and High Cliff objectives. Source, seal, trap
and charge are considered likely. A recovery factor range of between 55% (P90), 70% (P50) and 85%
(P10) has been estimated by RISC based on the Waitsia field. Porosity versus Depth data from the
Waitsia wells indicates the potential for good quality gas reservoirs (>11%) at depths of ~4,500 m
expected at West Erregulla. At ~5,000 measured depth West Erregulla-2 will be one of the deepest,
if not deepest, onshore wells in Australia [7].
The West Erregulla-2 well will test the Central prospect. A separate well is expected to be required to
test the North prospect.
3.1.9

Development options

No valuation of assets is provided in the Petrel Notice of Extraordinary General Meeting document,
although an economic assessment of the Dongara gas contingent resource was undertaken [3]. The
resource was considered uneconomic with a break-even gas price of $7.50, in excess of expected
Western Australia wholesale gas prices.
A development plan for the West Erregulla project has not been published. Under ASIC and ASX
guidelines the prospective resource status is unlikely to be considered a reasonable basis for
estimating a production profile and future cash flows. However, in our view the independent expert’s
review of the Waitsia project provides a reasonable basis for estimating the expected value of
developed gas [5] via resource metrics. Our analysis is described in Appendix 8.2.
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3.2 EP 469 oil prospects, North Perth Basin
Multiple prospects: Warrego has identified multiple oil prospects in the Cattamarra and Eneabba
formations in EP 469. The Cattamarra formation is a proven oil reservoir in the Mount Horner and
North Yardanogo discoveries and a proven gas reservoir in the Gingin and Walyering discoveries.
Minor oil shows were found in the Cattamarra formation in the West Erregulla-1 well. The Erregulla1 well recovered oil from the Eneabba formation.
Independent technical specialist review: RISC reviewed Warrego’s methodology and input
parameters for the Jurassic oil prospects and was satisfied with the resource estimates. RISC did not
review the seismic data or seismic interpretation used to identify the prospects.
Risk factor: RISC considered the 12% geological chance of success (GCOS) estimated by Warrego to be
appropriate. The prospects are considered relatively high risk by RISC due to the significant number
of unsuccessful wells testing the Jurassic sequence in the North Perth Basin (approximately 140 wells)
and the limited exploration success.
Valuation: The Jurassic oil prospects were not valued in the Notice of Meeting document [1].
Figure 10 Prospective resources (gross) - Jurassic oil prospects EP 469

Source: Petrel Energy Limited, Notice of Extraordinary General Meeting, 6th February 2019, p 45.
The above resource estimates are un-risked. The estimated quantities of petroleum that may potentially be recovered by
the application of a future development project(s) relate to undiscovered accumulations. These estimates have both an
associated risk of discovery and a risk of development. Further exploration appraisal and evaluation is required to
determine the existence of a significant quantity of potentially moveable hydrocarbons.
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Figure 11 West Erregulla oil and gas targets

Source: Warrego Energy Limited, ASX release, 15th March 2019, p 7
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3.3 STP-EPA-0127, North Perth Basin
12-month call option: On 4th March 2019 Petrel exercised its 12-month call option on exploration
permit application STP-EPA-012 via Palatine Energy Limited (Palatine). The call consideration was
amended from $200,000 in cash or Petrel ordinary shares to $250,000 in Warrego convertible notes,
with a further $100,000 of shares payable once approvals are in place and a work program has
commenced.
Palatine also held a 50% interest in STP-EPA-0071 and STP-EPA-0118 in the Western Officer Basin,
Western Australia. These EPA’s were transferred without payment to the original shareholders of
Palatine, at Petrel’s request, prior to the exercise of the call option.
Conventional and unconventional potential: STP-EPA-0127, once granted, will be the largest
exploration permit in the North Perth Basin, at 2.2m acres (8,700 square kms). The permit is 185 km
long and ~55 km wide and essentially covers the Coolcalalaya Sub-Basin. It lies 420 km to 600 km
north of Perth, and 130 km north of the Waitsia discovery, and straddles the Northwest Shelf to Perth
gas pipeline. The main exploration targets include conventional (Waitsia type) Permian-age sands and
the unconventional potential in the Carynginia and Gneudna shales.
Figure 12 North Perth Basin permits
Valuation: The permit was
not valued in the Notice of
Meeting document [1]. To
our knowledge no
prospective resources have
been disclosed for the STAEPA-0127 permit. The
permit application has not
yet been granted. We
consider the most
appropriate value at this
time is the arm’s length
consideration agreed
between Petrel and Palatine
of $350k (of which $100k is
contingent upon
milestones).

Source: Petrel Energy Limited, “Notice of Extraordinary General Meeting”, 6th February 2019, p 11
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3.4 Tesorillo conventional gas project, Spain
3.4.1

Project overview

Two concessions: Warrego has an 85% net interest (reducing to 50.1%) in the Tesorillo and
Ruedalabola concessions covering 38,000 Ha (94,000 acres) in Cadiz province, southern Spain.
Warrego acquired its initial interest through Petrel in October 2012 via its interest in Schuepbach
Energy International (SEI).
Previous discovery: The Tesorillo licence hosts a 1956 gas discovery well, Almarchal-1, drilled by
Spanish firm Valdebro. The well intersected a thick section of gas pay which flowed gas to surface on
testing. Drillstem tests and log analysis confirmed 48 m of gas pay from two sandstone intervals. A
further 492 m of probable gas pay is interpreted from logs but has not been confirmed by testing. The
1957 Puerto de Ojen-1 well, located 15 km to the east in the Ruedalabola license, displayed similar
gas shows to Almarchal-1 but was not tested due to mechanical reasons.
Large prospective resource: In May 2015, Netherland Sewell and Associates (“NSAI”) assessed a midcase unrisked gross Prospective Resource (i.e. recoverable resource) of 829 bcf, with a P90 and P10
range from 220 bcf to 2,289 bcf. The estimated gas recovery ranges from 30% to 70%, with a midcase of 50%. NSAI classes the resource as prospective (i.e. undiscovered) rather than contingent
(discovered), due we believe to concerns regarding compartmentalization and sealing of faults.
Reservoir complexity: Petrel believed the poor gas flow rates observed on test in the 1950s are
explained by reservoir damage caused by drilling fluids. Warrego and Prospex plan to assess the
reservoir damage mechanism in more detail when developing the 2020 drilling plan.
Well located to access European gas markets: The resource lies within 3 km of the 40” North African
Maghreb trunkline from North Africa to Europe, which has spare capacity. The region is sparsely
populated and the company reports good relationships with local authorities and land owners,
however, receipt of approval to drill has been slower than expected due to regulatory delays.
Figure 13 Tesorillo project area

Source: Petrel Energy Limited, website, accessed 27th February 2017

Prospex farm-in: Prospex Oil and Gas Plc, is an AIM-listed and European-focused oil and gas company,
which will acquire up to 49.9% of the Tesorillo and Ruedalabola concessions for €2m in three tranches.
▪
▪

Tranche 1: 2.5% for €48k on closing of the first transaction on 18th December 2018;
Tranche 2: 12.5% (total of 15.0%) for a further €280k, paid on 21st December 2018, to fund
Warrego’s share (85%) of the magneto telluric program (€330k gross);
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▪

Tranche 3: 34.9% (total of 49.9%) for a further €1,725k, payable at the final closing, subject to,
amongst other conditions, the completion of the magneto telluric program and the approval of a
Tesorillo appraisal well being drilled within the 6-year licence period, to fund Warrego’s share
(50.1%) of the Tesorillo-1 well (estimated €3.4m gross).

Prospex is not yet funded for stage three of the Tesorillo acquisition.
Figure 14 Tesorillo net prospective resource assessment

Source: Petrel Energy Limited, December 2018 quarterly report, 31 st January 2019, p 4
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3.5 Piedra Sola and Salto concessions, Norte Basin, Uruguay
3.5.1

Background

Concessions acquired 2012-13: Petrel acquired a 51% interest in two exploration concessions in
Uruguay from Schuepbach Energy International LLC (“SEI”) in two stages during 2012-13. The two
concessions, Piedra Sola and Salto, covering 14,000 sq. km (3.5 million acres), are held under separate
production sharing contracts. At the time of Petrel’s entry Uruguay was an emerging target for
international energy companies, with BP, BG and Total acquiring offshore permits. Total also acquired
two onshore concessions to the north of SEI's concessions.
Norte Basin: The Norte Basin is the southern extension of the Parana Basin of Brazil. The basin is
largely covered by volcanic rocks which impacts seismic evaluation. The main geological structures are
interpreted to be NW-SE trending grabens and horsts. The Cordobes Formation is interpreted to be
the main source rock and possible reservoir for shale oil and gas. The formation ranges up to 160 m
thick, has total organic carbon (TOC) of 0.7-3.6 wt. %, is composed primarily of Type II marine kerogen
and is in the “oil window” above ~3,200 m. Very high permeability sandstones (1-30 Darcy) lie above
the shales, providing scope for high productivity conventional production if suitable structures exist.
Corehole data together with evidence from water wells provides anecdotal evidence of hydrocarbons.
Prior exploration: There has been only limited onshore exploration in Uruguay. Petrel and SEI
conducted a work program in 2013-14, consisting of a magneto telluric (MT) survey, which delineated
the basin and assisted in identifying core hole locations, a corehole drilling program, comprising four
shallow (~700-860 m) core holes, which confirmed the existence of an active hydrocarbon system, and
a 597 km 2D seismic survey, which helped define potential drill targets. A further core hole was drilled
by ANCAP to the north of the Piedra Sola block in early 2013, which identified traces of oil.
Figure 15 Core hole location and results of selected wells

Source: Petrel Energy Limited, June quarterly report, 30th July 2014, p 3.
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Resource assessment: Interpretation of the seismic data completed in early 2015 resulted in
identification of an initial 20 conventional structural targets. An independent resource assessment
was completed by Netherland Sewell and Associates (“NSAI”) in January and May 2015, with an
unrisked gross Prospective Resource across both concessions of up to 910 MMbbl oil and 3,105 bcf
gas. The initial January 2015 assessment noted a range in prospect size from 2 to 241 MMbbl oil,
although there was no commentary on the distribution of gas resource sizes.
Table 3 Salto and Piedra Sola prospective resources

Source: Petrel Energy Limited, December 2018 quarterly report, 31st January 2019, p 8.
1. Conversion: 1 boe = 6.0 kscf gas.
2. Petrel Energy Limited, “First Resource Certification for Uruguay”, 13th January 2015, p 2.
3. Petrel Energy Limited, “Oil & Gas Certification Update for Uruguay”, 15th May 2015, p 1
4. Implied recovery factors: oil = 26%, 29%, 32% (P90, P50, P10); gas = 64%, 65%, 66% (P90, P50, P10).

3.5.2

2017 Drilling Program

Planned four well program / only two wells drilled: SEI commenced a four-well drilling program in
2017. Numerous drilling problems were experienced, leading to delays, cost overruns and only two
wells being drilled, and only one to total depth. The first well, Cerro Padilla-1 in Piedra Sola,
encountered 2m of oil shows at 793 m and was completed and tested. The well was slightly offstructure and further seismic and drilling is expected to be required. The second well, Cerro de Chaga1 in the Salto permit, encountered a fault towards the base of the basalt, which required the zone to
be cemented and the hole suspended.
Funding challenges lead to asset swap: During the drilling of the second well, in December 2017,
Petrel’s partner failed to meet its share of a US$4m funding, resulting in Petrel increasing its interests
in both its Uruguay and Spain projects from 51% to 62.7% for a US$3m outlay. Petrel unsuccessfully
sought $4.5m from its own shareholders in March-April 2018 under a rights issue for further drilling
of Cerro de Chaga-1 to target depth, or if the fault could not be cleared, drilling of the Canada de Fea1 well. Funding was not forthcoming and Petrel and SIH restructured their ownership, with Petrel
reducing its interest in Uruguay from 62.7% to 49% and increasing its interest in the Tesorillo Project
from 62.7% to 97.5%. SIH has since exercised its option to invest up to $500,000 in return for a further
8% interest in SEI, reducing Petrel’s (and now Warrego’s) interest to 41%.
Petrel’s 41% interest could reduce to 31.5%: SIH has the right to fund SEI for $1.5m, which would
increase its interest by a further 9.5% to 68.5% and reduce Warrego’s interest to 31.5%. As of early
2019 SIH had invested ~ US$80,000 under this funding right to progress the permit extension process.
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3.5.3

Unconventional potential

Although not a focus of Warrego’s current activities the two concessions are expected to contain
significant shale resources. The US Geological Survey estimated mean technically recoverable shale
resources of 13 tcf gas, 508 MMbbl oil and 499 MMbbl natural gas liquids within the Norte Basin. The
resource estimates are currently subject to significant uncertainty, due to limited data regarding the
extent of organic-rich shale in the grabens underneath volcanic cover, the potential matrix storage of
oil or gas, and the thermal windows for oil and gas generation.
Figure 16 Norte Basin shale formation location

Source: USGS, “Assessment of Potential Shale Gas and Shale Oil Resources of the Norte Basin, Uruguay, 2011”, August
2011

3.6 Lochend Cardium tight oil, Alberta, Canada
Warrego has a 40% non-operated interest in 640 gross acres in western Alberta. The Cardium tight oil
play is uneconomic to further develop in the current oil price environment and exploration activities
remain on hold. The joint venture unsuccessfully sought expressions of interest in the project in
2014/15. The book value of the assets has been written down to nil and Warrego continues to review
its sale options.
We assign nil value to this interest.
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4. Gas markets
4.1 Western Australia
AEMO Gas Statement of Opportunities: Grant Thornton, the independent expert for AWE’s Target’s
Statement in February 2018, adopted a gas price range for Western Australia of $5.0-$5.50/GJ (in 2017
dollars), based on its assessment of the gas market at that time. Grant Thornton escalated these in
line with CPI [5]. The estimate was primarily based on the Australian Energy Market Operator’s
(AEMO) then current “Gas Statement of Opportunities for Western Australia” (WA GSOO”), published
in December 2017 [8]. This has since been replaced by the December 2018 report [7].
Supply and demand: The WA GSOO report provides a ten-year outlook on supply, demand and pricing.
Key points from the 2018 study suggest that room should exist for new sources of supply, such as West
Erregulla, should a discovery be forthcoming (assuming sufficiently low costs of production).
▪

▪

▪
▪

▪
▪

▪

Gas supply from existing facilities declines through to 2021, due to reserve depletion and expiry
of large legacy domestic gas supply contracts with the North West Shelf. Although facilities under
construction will add up to 240 TJ/d, new sources of supply will be required by 2022.
Four prospective supply projects are in the planning phase, including Waitsia Stage Two,
Scarborough, Equus, and Browse. The first of these is planned to commence in 2021. The
maximum supply volume from these supply sources is estimated to be 485 TJ/d by 2028.
A further 276 TJ/d from new sources will be required to meet the base demand forecast in 2028.
A positive outlook for commodities over the 10-year forecast period (2019-28) is expected to lift
gas demand, due to new mining and minerals processing projects. Committed projects are
estimated to add 50 TJ/day and expected projects are estimated to add a further 57 TJ/d.
Renewable energy generation is expected to change the WA generation mix and influence gas
demand. As a result some gas-powered generation (GPG) may no longer be economic.
AEMO’s modelling of a 26% emissions reduction scenario (on 2005 levels by 2030) increases GPG
at the expense of coal. This projected growth is then dampened between 2023 and 2025 as
further renewable generation comes online, until coal-fired generation ceases to be dispatched.
In accordance with WA’s domestic gas policy, LNG projects must actively market 15% of gas
reserves for the domestic market. AEMO assumed a 10% IRR for new projects, LNG liquefaction
costs of $US2/MMBtu and LNG shipping costs of $US0.60/MMBtu. Domgas tolling costs were
assumed to be $0.50-0.75/GJ.

Gas pricing: The domgas contract price outlook provided in the 2017 WA GSOO estimated prices
would increase from $5.39/GJ in 2018 to $7.76/GJ (real 2017 dollars) in the base-case. An updated
table was not included in the 2018 WA GSOO, being replaced instead by “reference prices”. AEMO
expects domestic gas prices to increase, due to the higher production costs for these projects. The
WA weighted average domgas contract price could rise by 9.4% in real terms from the 2018 level by
2028.
The outlook for supply and demand and pricing is shown in the charts on the following page. Further
information on the WA gas market operation and spot pricing (as opposed to longer term contract
pricing) is summarized in Appendix 8.6.
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Figure 17 Western Australia natural gas supply and demand 2019-28

Figure 18 Historical Western Australia domestic natural gas contract prices

Figure 19 Forecast Western Australia gas reference prices

Source: AEMO, 2018 WA GSOO, 13th December 2018, pp 69 and 71 [7]
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4.2 Spain
The Iberian natural gas and LNG market comprises the Portuguese and Spanish gas systems, with
nearly 7.5 million consumers and over 400 TWh (~1,400 PJ/yr) of consumption. Neither gas system
has significant domestic gas production, with gas imported via pipeline from Africa or LNG [8]. Both
gas sectors are liberalized in line with European gas directives, although storage and LNG regasification,
underground gas storage, transmission, distribution and last-resort supply are regulated.
Final demand in Spain was ~335 TWh (~1,200 PJ) in 2013, split between industrial use (64%), domesticcommercial (17%) and electricity generation (17%). About half of the gas received in 2013 was via
LNG. Key infrastructure includes more than 81,000 km of transmission and distribution lines and seven
regasification plants (Mugardos, Bilbao, Barcelona, Sagunto, Cartagena, Huelva and El Musel).
4.2.1

Infrastructure

The Spanish system is interconnected with France via the Larrau and Irun pipelines, with a third
interconnection partly built but stalled (MidCat, via Girona), and with Algeria (via the Medgaz pipeline)
and with Morocco (via the Maghreb pipeline). In addition, the Spanish and the Portuguese systems
are interconnected via the Badajoz and Tuy pipelines.
Figure 20 Spanish natural gas and LNG infrastructure

Source: Enagas [9]
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4.2.2

Natural gas pricing

The World Bank estimates European natural gas prices will range from $US7.50-8.00/MMBtu from
2019 to 2030 in nominal dollar terms, which is a decline from $US7.60 to $6.70 in constant dollar
terms.
Figure 21 World Bank European natural gas price forecast (2019-2030)

Source: World Bank, Commodities Price Forecast, October 2018 [10]. Upper table is nominal dollar basis; lower table is
constant dollar basis.

4.2.3

Wholesale market

Gas is usually delivered at the AOC (Almacenamiento Operativo Comercial), a storage facility defined
on the Spanish transmission network. Traders must contract transmission capacity to trade at the AOC.
Additionally, gas may be traded with delivery at the underground storage sites. LNG is also traded in
tank at each of the seven regasification plants, or, free on board (FOB) or ex-ship (DES).
4.2.4

Political and environmental considerations

Whilst the federal government is supportive of growing the domestic oil and gas industry there is
strong resistance at local and regional levels, particularly to fracking. In recent years five companies
(BNK, Heyco, R2 Energy, San Leon and Sociedad de Hidrocarburos de Euskadi (SHESA)) ceased efforts
to progress shale gas exploration due to local and regional opposition [11].
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5. Valuation
5.1 Methodology
Our primary valuation method for valuing producing and advanced appraisal assets is based on
discounted cash flow (DCF) analysis where sufficiently reliable public information exists. Our DCF
model incorporates probability distributions for key variables (such as reserves, commodity prices and
exploration outcomes) and uses Monte Carlo simulation to quantify the range of share price outcomes.
Given the early stage nature of Warrego’s assets we have not undertaken DCF modelling.
Valuing exploration properties is difficult due to a combination of resource uncertainty (if drilled, is
the oil and gas there?), drilling uncertainty (how many of the prospects will be drilled in a reasonable
time frame?) and commercially uncertainty (if discovered, will development proceed?). The four main
methods for valuing exploration properties include the following. We have used risked exploration
and farm-in as the two main methods.
▪

▪

▪

▪

Risked exploration: This approach uses an enterprise value to resource multiple and applies risk
factors to reflect the geological probability of success and commercial probability of development.
The resource multiple is derived from DCF models of analogous projects or market or transaction
multiples. Normally we consider targets that are expected to be drilled within the next one to
three years, and place little value on prospects and leads outside this time horizon.
Comparable resource metrics: This approach applies relevant transaction or market metrics, such
as Enterprise Value (EV) to reserves or resources, or EV per unit area of the permit, recognizing
project risk, premium or discount to market, strategic or other relevant considerations.
Farm-in: The nominal value of the permit is the amount spent by the farmee divided by the
interest earned. The premium (or promote) paid by the farmee (the difference between the
nominal value and the equity share of the cost of the activity) is dependent upon the prospectivity
of the property, competition and market conditions. Farm-in transactions may have several stages
and include re-imbursement of past costs and milestone payments, which may need to be
adjusted for time value and probability of occurring.
Work program: This approach assumes value of the permit is what the permit holders have spent
and will spend on the work program.

5.1.1

Peer comparison

As a valuation cross-check we compare companies to their peers using enterprise value to reserve and
resource metrics, where data exist. We compare resources based on an energy price equivalent basis,
rather than simply an energy thermal equivalent basis, to better account for the value differences
between oil and gas resources. Our price equivalence factors are listed below.
Table 4 Reserve & resource price equivalence factors

Source: K1 Capital analysis
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5.2 General valuation assumptions
Table 5 General valuation assumptions
Item

Comment

Discount rate

Base discount rate of 10% (nominal basis) plus country risk
Risk free rate (%)
Market risk premium (%)
Beta
D/(D+E) (%)
Debt premium (basis pts)
Size premium (%)

Country risk

Project risk factor

Forex
Crude oil prices

Gas prices
Carbon price
Inflation
G&A expenses
Project delivery
Operating
performance

Operational
incidents

Ref.
3.1
6-8
1.6
20
550
-

US 10-year bond rate, per Bloomberg, 21 Jan 2019
Per Brierly & Myers, 5.0% per Duff and Phelps
Per Duff & Phelps market cap correlation
Estimated oil & gas company long term average
Per credit spreads, assuming B- rating
Not included

Per Aswath Damodaran, New York University, based on bond premia and credit
default spreads as proxies for country risk. Alternative methods include equity-based
metrics, country or political risk indices, adjustment of credit-based metrics for
political risk spreads and including the estimated cost of political risk insurance
directly in the project cash flows. Risk premium for Australia/Spain/Uruguay/Canada
= 0.0/2.2/2.6/0.0%
We apply a risk factor to each project to reflect our assessment of the technical and
commercial maturity of the project: typical factors are 0-20% for exploration
prospects, 20-60% for appraisal projects, 40-80% for development projects and 80100% for production projects. Risk factors are relaxed as milestones are achieved.
Spot USD: AUD = 0.71. Long run USD: AUD = 0.75. 10-year average forward volatility
based on historical analysis (-0.06, +0.09), per K1 Capital.
We model oil prices by defining a base level guided by published forecasts and
futures markets, and model uncertainty by applying a probability distribution derived
from historical price volatility. We construct a valuation matrix for a range of currency
and crude price pairs to quantify the sensitivity to variation.
We use Brent crude oil as our primary marker. Our base case forecast assumes Brent
averages $US73/bbl in 2018 and $US70/bbl (in real Dec-18 dollars) from 2019.
Western Australia gas prices per AEMO
Not modelled. N.B. Shell has used a value of $US40/t in all base case economics since
2008; ExxonMobil has included a value of up to $US80/t since 2007.
Australia 2.2% 2018, 2.5% 2019, 2.5% 2020+, per PwC Global Economy Watch
projections. USA 2.5% 2018, 2.2% 2019, 2.1+ 2020+
Previous analysis by K1 Capital indicates production levels are a reasonable predictor
of administration costs. We assume $2m/yr based on recent actual data.
Industry studies note cost and schedule overruns are common [19] [20] [21] [22]. We
assume bear, base and bull case overruns of 20%, 0% and 0% respectively.
S&P generally assumes base case availability for of 90% for refiners and 95% for LNG,
with at least 5% reduction for downside cases. McKinsey notes availability of <75% to
97%, with an average of 85%. We assume bear, base and bull case utilizations of
90%, 95% and 100% of design stream day respectively, to reflect planned and
unplanned downtime. We assume bear, base and bull case opex overruns of 20%, 0%
and 0%.
The impact of minor incidents is covered in our operating performance assumptions
and discount rate. We assume no major or catastrophic operational incidents.

Source: K1 Capital analysis of company and public domain information
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5.3 Farm-in valuation basis
Asset
EP 469

STP-EPA-0127

Tesorillo

Ruedalabola
Piedra Sola +
Salto

Lochend Card.
Total

Comments
-

Strike Energy farm-in, March 2018
$0.6m cash plus $11.0m for 50% operated interest
Implied gross value = 11.6/0.5 = $23.2m
50% non-operated retained interest
Palatine Energy purchase option exercised 4 Mar 2019
$0.35m loan notes and shares for 100% operated interest
Implied gross value = $0.35m
100% operated retained interest if option exercised
Prospex Oil & Gas farm-in, 19 Dec 2017
Three stages: (assume 0.63 EUR: AUD)
o €48k for 2.5% => €1.9m = $3.0m gross
o €280k for +12.5% => €2.2m = $3.6m gross
o €1,725k for +34.9% => €4.9m = $7.8m gross
50.1% retained operated interest
No imminent work plans. Included in Tesorillo above
Schuepbach (SIH) earn-in right to Schuepbach Energy International LLC
$0.5m for +8.0% => $6.25m implied gross value
$1.5m for +9.5% => $15.8m implied gross value
31.5% retained interest in SEI
Nil value (book value written down to zero)
Net to Warrego

Valuation
$m
11.6

0.3

3.9

5.0

20.8

Source: K1 Capital analysis.

5.4 Risked exploration valuation basis
EP 469 gas: Low, mid and high assessments are based on the P90, P50 and P10 resource levels. Two
cases are presented for the West Erregulla Deep gas prospect, reflecting the RISC and Strike Energy
resource assessments. Gas value is based on AWE’s Target’s Statement [7]. Geological probability of
success is based on RISC’s assessment (21% and 12% for the Kingia and High Cliff formations
respectively) and Strike’s assessment (69%, per [26]). The different RISC and Strike resource and GPOS
estimates create a wide range of possible valuation outcomes ($21m to $254m for the mid-case range).
Commercial probability of success is based on our typical range for appraisal assets (given the risk of
geological probability of success is adjusted separately), supported by the assessment below.
Table 6 West Erregulla Deep Gas commercial probability of success
Risk factor
Regulatory /
social licence
Technical
Market access

Probability

Comment
-

High chance of approval for conventional gas development

0.9

Project FID

-

Somewhat higher risk than Waitsia due to increased depth
WA market expected to remain short
Good access to infrastructure (Dampier to Bunbury pipeline, etc.)
Likely similar to Waitsia; possibly reduced slightly due to deeper wells
/ higher cost (deliverability vs. depth tradeoff not yet known)
High likelihood of project proceeding to FID, given industry interest
displayed in AWE/Waitsia

0.9
0.9

Economics

-

Total

0.9
0.9
0.6

Source: K1 Capital analysis, expressed in similar form to that described in Petrel’s Notice of Meeting IER, [1] p 43.
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Figure 22 Risked exploration valuation: EP 469 gas (net to Warrego)

EP 469 oil: Whilst there are ten publicly disclosed oil targets across six prospects we think it is likely
that only two or three prospects will be drilled in the next three years given the focus on deep gas and
limited financial resources. We have assumed three prospects; the first based on Strike’s ASX release
of 5th March [26], to which we have applied the average recovery factor derived from RISC’s
assessment of 44% [1], and two based on the arithmetic average P90, P50 and P10 resource size [1].
The GPOS is based on Strike’s and Warrego’s assessment, validated by RISC [1]. The assumed oil value
is derived from market multiples for Australian producers in the absence of a DCF model for onshore
Perth Basin oil development. We assume incremental well capital is zero, with the three prospects
tested as part of deep gas exploration. The total low/mid/high value = $3/$6/$24m net to Warrego.
Figure 23 Risked exploration valuation: EP 469 Jurassic oil (net to Warrego)

Tesorillo: The Low, mid and high assessments are based on the P90, P50 and P10 resource levels, with
gas values estimates from market multiples for ASX-listed entities with gas operations in Europe.
Figure 24 Risked exploration valuation: Tesorillo (net to Warrego)

Source: K1 Capital analysis. Spot exchange rate = 0.63 EUR: AUD, 0.71 USD: AUD. Tax shielding 0%.
Gas heating value = 0.99 MMBtu/kscf. 5.8 MMBtu/boe.
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Piedra Sola and Salto, Uruguay: Although NSAI has identified approximately 20 conventional oil and
gas prospects we believe only a small number, perhaps three to six, are likely to be tested in the
coming three years. Four prospects were expected to be tested in the 2017/18 drilling program,
however, only one prospect was drilled to target depth and one well was suspended. The forward
exploration program is currently unfunded and drilling is unlikely before 2020.
Table 7 Uruguay risked exploration valuation (net to Warrego)
Asset
Cuchilla de
Pampa-1

Cerro de Chaga1

Canada de Fea1

Follow-up
exploration

Comments
-

-

-

Prospect size not disclosed; assume equal to average prospect size per
NSAI, 15th Jan 2015 certification
=> 29 MMbbl P50 estimate gross (see below)
$US5/bbl per South American 2P market multiple
10% geological probability of success, frontier exploration
40% commercial risk factor for oil development
$US1m well cost. 31.5% net interest.
“Large 4-way dip closure”. Prospect size not disclosed.
Assume average prospect size => 29 MMbbl P50 gross
$US5/bbl per South American 2P market multiple
10% geological probability of success, frontier exploration
40% commercial risk factor for oil development
$US1m well cost. 31.5% net interest
240 bcf gross P50 per NSAI
$US0.50/kscf unrisked value
10% geological probability of success, frontier exploration
10% commercial risk factor for gas development
$US1m after tax well cost. 31.5% net interest
20 prospects/leads in the NSAI resource assessment, 15th Jan 2015.
Total P50 gross = 404/0.51= 792 MMbbl, with one prospect of 241
MMbbl.
Average resource size (excluding this one large prospect) = (792241)/19 = 29 MMbbl
Given the expected long gas development timeframe and complexity
assume the next phase of drilling is focused on oil; assign negligible
value to gas at this point
Assume zero to three further prospects (in addition to the three wells
above) will be tested over the next three years.

Total

Valuation
$m
1.5

1.5

0.1

0.0-4.5

3.1-7.6

Source: K1 Capital analysis

5.5 Peer comparison
5.5.1

Peer group

We have identified six ASX-listed companies with similar interests the onshore Perth Basin, three with
interests in Europe, three with interests in South America (although none are directly analogous) and
eight with onshore exploration (and no production) in Australia as potential peers. We have identified
a further six internationally-based companies with interests in South America and one with
conventional gas interests in Spain (Prospex, Warrego’s JV partner). The companies and market
metrics are summarized in the following two tables.
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Table 8 Peer group

Source: K1 Capital, company data. EV estimated from most recent cash and debt values (typically 31st December 2018).
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5.5.2

Market metrics

We consider prospective resources are an unreliable correlating metric, given the wide range of
reporting practices adopted, and focus on 2P reserves and 2C contingent resources. However, given
the absence of reserves or contingent resources for Warrego we cannot quantify its valuation relative
to its peers. Instead, we note the range of Enterprise Values ascribed by the market to onshore
petroleum exploration companies with similar interests. These range from around zero for ASX-listed
companies with little perceived exploration upside or near term activity (Carbon Minerals – NSW bans
on CSG exploration; Icon – no material near term exploration activity) to $50-220m for those with
contingent resources or recent discoveries with an underlying development thematic such as east
coast gas (Blue Energy, Comet Ridge, Galilee Energy, Real Energy, State Gas). It is difficult to estimate
trading metrics for Perth Basin companies due to the lack of reserve and resource information.
The internationally-listed companies with interests in South America range from ~$30-450m,
depending upon reserves and production levels. The market currently ascribes EV/2P reserves
multiples of ~$US6-9/bbl for this South American peer group. Po Valley Energy, an ASX-listed company
with gas production in Italy, is valued at ~$5/boe (on a Brent price equivalent basis). Prospex trades
at ~$12/boe.
Table 9 Reserve and resource multiples

Source: K1 Capital analysis of company data. Petrel+Warrego includes $5m convertible note issue 1st March 2019 (cash
and debt). Share count based on post-RTO issue, prior to convertible note conversion.
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6. Board and management
Warrego’s proposed board and management have significant previous experience with independent
oil and gas exploration and production companies. The necessary technical, commercial and
operating capabilities appear to be well covered for the current exploration and appraisal program.
The experience and qualifications of the individuals concerned are summarized below.
Table 10 Board of Directors and Senior Management
Board
Mr Greg Columbus – Non-Executive Chairman
Main Board Director and Managing Director of Clarke Energy Australasia which specializes in the oil
& gas industry providing engineering, installation and maintenance of gas engine power stations.
Greg has been responsible in this region for the growth of the business from inception to a revenue
of over $150m per annum today. Previously Chairman of Petrel Energy.
Mr Dennis Donald – Co-founder, Managing Director/CEO
Robert Gordon University

Formed Leading Edge Advantage (“LEA”), a global drilling engineering, in 1998 with Mr MacNiven
after leaving Shell. LEA was sold in 2008 when Warrego was formed to bring new technology and
techniques to unconventional onshore gas.
Mr Duncan MacNiven – Co-founder, Executive Director – Approvals, H&S, Environmental
Aberdeen University

Former corporate/oil & gas lawyer. Co-founded LEA in 1998 and Warrego in 2008. Invested in and
sold out of several asset and technology projects. He has been responsible for Warrego’s
environmental, regulatory, stakeholder, contractual, corporate, JV and funding activities since
formation in 2008.
Mr Owain Franks – Executive Director – Finance, Strategy and Delivery
LLB, University of Southampton; Grad Dip Corporate Strategy, Harvard Business School

Formerly Commercial Director, Independent Resources Group plc and previously a senior partner
in PwC in the UK for 21 years, specializing in tax and then Human Resource Consulting. Former
Senior Adviser to the Board of Dana Petroleum plc.
Mr Mark Routh – NED
MSc (Pet Eng) Imperial College, London

Mr Routh has over 30 years’ oil and gas experience. Formerly Chairman of Independent Oil & Gas
plc and was prior to that Managing Director of CH4 Energy Ltd. Mr Routh worked for 10 years with
Hess, 6 years with BP and 5 years with Schlumberger.
Mr David Biggs – NED
LLB, Victoria University, Wellington

Former CEO and Managing Director of AWE Limited (ASX: AWE) until AWE accepted a $602m
takeover bid from Mitsui in February 2018. Mitsui now holds 50% of the Waitsia field 16km west of
Warrego’s West Erregulla-2 well. Prior to AWE, Mr Biggs spent 3 years as CEO of Cue Energy Limited,
and before that, almost 20 years with BHP Billiton Petroleum.
Senior Management
Ian Kirkham – CFO and Company Secretary
Peter Veenhof – Senior G&G Adviser, EVP Spain and Uruguay
David Casey – CEO Australia and Asia Pacific
Will Arnstein – VP Investor Relations and Business Development
Nick Kelly – General Counsel
Source: Warrego Energy Limited
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7. Capital structure and near-term funding
7.1.1

Capital structure

Petrel had 120.0m shares after the 1:20 consolidation approved on 15th March 2019 (2,399m shares
pre-consolidation). A further 399.9 shares were issued to Warrego shareholders as part of the merger.
Warrego raised ~$5.0m via convertible notes in early March 2019 to meet transaction-related
expenses and project costs. The notes are convertible into shares on events including admission of
the merged entity onto AIM (at a conversion price equal to the AIM listing price); on maturity at 31st
December 2019 (at a price determined by the 10 day VWAP); or at the election of the noteholders
before the maturity date (at a price determined by the 10 day VWAP, or the price at which a related
capital raising has been undertaken by the company).
The conversion price cannot be known in advance as it is dependent upon the on the trading price of
the company’s shares. The expected shares on issue for a range of share prices is shown below and
assumes that the merged company raises $10m at an issue price of $0.10/share during 2019
(Resolution 11 at the Extraordinary General Meeting of 15th March 2019).
Table 11 Share issues following convertible note conversion

Source: Petrel Energy Limited, Notice of Extraordinary General Meeting, 6th February 2019, [1], p 16
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7.1.2

Near term cash balance

Warrego, via Petrel, had $0.3m cash as of 31st December 2018. We estimate the $5.0m raised via the
Warrego convertible notes and the $10m proposed to be raised during (early) 2019 will be sufficient
to meet the work program and possible overruns during 2019 and 2020.
Further capital will be required regardless of exploration outcomes at West Erregulla-2 and Tesorillo1 to fund further appraisal or ongoing exploration. Assuming exploration success we estimate ongoing
appraisal will require at least one well per year, which will require a further $10m or so of additional
capital in 2020 and 2021.
Table 12 Near term cash balance (calendar year basis, nominal dollars)

Source: K1 Capital analysis. Crimson font denotes uncertainty.

7.1.3

Future dilution

The price at which future capital is raised can not be known in advance. We assume the 2019 raising
is conducted at a price which provides an 11% discount to the theoretical ex-rights price, consistent
with the average discount based on our analysis for secondary raisings for junior resource companies.
We have assumed for the purposes of estimating dilution that the base case share price prior to the
raising is equal to the current share price ($0.08/share). This results in an assumed raising price of
$0.07/share. We have not incorporated dilution (or capital in the valuation) for the potential raisings
in 2020 and 2021, given the uncertainty regarding the future share price, which will be dependent
upon exploration outcomes.
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8. Appendices
8.1 Commodity price assumptions
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8.2 Waitsia gas analogue
8.2.1

Background

The Waitsia gas field was discovered in September 2014 by the Senecio-3 well. The field is understood
to be comprised of six main fault blocks. Production commenced from the Stage 1A development at
rates of up to 10 TJ/d in August 2016. A final investment decision on Stage 2 development of the Kingia
and High Cliff Sandstone (HCSS) reservoirs is expected shortly (if it has not already been taken) to
increase production to 100 TJ/d from 2020. RISC conducted an independent specialist’s report as part
of AWE’s Target’s Statement response to the Mitsui takeover in February 2018 [7]. RISC recommended
expansion of the project to 200 TJ/d after 3-4 years as the base case scenario.
The Kingia sandstone is a good quality reservoir in the Waitsia gas discovery. Gas has also been found
in the High Cliff sandstone but this is a tighter reservoir and is currently considered contingent on well
stimulation. No gas was found at Waitsia in the Basal Wagina sandstone, which lies above the Kingia,
although this is gas bearing at the nearby Beharra Springs field. The depth of the Kingia reservoir at
Waitsia is between 3,200 m (crest) and 3,325 m (Gas-Water contact). The interpreted depth to the
top of the Kingia reservoir at West Erregulla is deeper at 4,400 m, and the interpreted depth of High
Cliff reservoir at West Erregulla is 4,570 m.
8.2.2

Reserves and resources

RISC estimated 467 and 786 bcf of 1P and 2P reserves respectively. RISC assigned 450 bcf of 2C
contingent resources to the lower deliverability High Cliff Sandstone, Irwin River Coal Measures (IRCM)
and Dongara Sandstone, with Stage 3 development contingent upon horizontal wells or stimulation.
The contingent resources were assigned a 20% average chance of commercial development.
Figure 25 Waitsia gross reserves and contingent resources as of 31 Dec 2017

Source: AWE Limited, Target’s Statement, 21st February 2018, p 165
RISC estimates additional gross contingent resources of 363.1 PJ (not 263.1 noted in the table above) of sales gas and 3.9
MMstb condensate. These resources are not expected to be developed in the near term due to relatively low gas prices
and the fracking moratorium currently in-place in Western Australia, however, a development plan was prepared to enable
the value to be estimated for the purposes of the Target’s Statement.
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8.2.3

Development concept

A three-stage development of 2P reserves and 2C resources is envisaged, with a potential fourth stage
involving unconventional gas.
Table 13 Waitsia development stages
Stage
1A

FID

Capacity

Aug
2016

10

2

Late
2018
(first gas
2020)

100->200

3

~2030

200

3+

2040+

200

Comment
Waitsia-1 and Senecio-3 wells producing to the Xyris Production
Facility (XPF), gas under contract to Alinta Energy. The gas is blended
in the pipeline with Beharra Springs gas to manage the CO2 limit in the
sales gas which is ~5 mole%.
Development of high deliverability Kingia and High Cliff sandstones
19 completions in the Kinga reservoir; 4 in the High Cliff reservoir;
6” flowlines to 3 gas gathering Hubs; 10” pipelines to Waitsia Gas Plant;
100 TJ/d gas conditioning and processing facility.
CO2 reduction facility and LTS separation unit;
LP Hub compression.
Development of contingent tight gas in the HCSS, Dongara and IRCM.
11 new tight gas completions from existing vertical HCSS wells
horizontal tight gas wells targeting the Dongara and IRCM reservoirs.
Average probability of commercial success = 25%
Prospective resources within the IRCM (tight gas), Kockatea Shale and
Carynginia Formation (both shale gas targets).

Source: K1 Capital analysis of AWE Limited, Target’s Statement, 21st February 2018, [7]

Figure 26: Waitsia production profile

Source: AWE Limited, Target’s Statement, 21st February 2018, p 164.
Stage 1A and Stage 2 = Central case. Stage 1A, Stage 2 and Stage 3 = High case
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8.2.4

Capital costs

Capital costs for development of 2P reserves total $863m, with a further $613m for development of
2C resources. Abandonment costs total $206m, 14% of development costs.
Table 14 Waitsia project gross capital costs ($A million real 31st Dec 2017 dollars)
Item
Wells (drill and complete)
Well tie-ins
Facilities
Compression
Project Management & Eng
Owner’s costs
Total development
Abandonment
Total including abandonment

Phase 2
To first gas

Phase 2
100 TJ/d

5
2
219

125
38
89
45
13
310

34
10
270

Gas developed (2P/2C), PJ
Development Capex, $/GJ
Abandonment Capex, $/GJ
Number of wells
EUR/well (PJ/well)

Phase 2
200 TJ/d

5+1

Phase 3

Total

555
58

283
10+138
1,011

613
58
671

685
98
420
171
79
23
1,476
206
1,682

817
1.06
0.18

90+363
1.35
0.13

1,270
1.16
0.16

+14
41

+30
15

~50
25

201
82

Source: K1 Capital analysis of AWE Limited’s Target’s Statement, 21st February 2018, [7]
Costs are real 31st Dec 2017 $A millions. Project management & Engineering and Owner’s Costs prorated over first two
parts of Phase 2. Abandonment includes $10m for Phase 1A, plus $138m for Phase 2 total, plus $38m for Phase 3.

8.2.5

Operating costs

We have estimated cash operating costs from RISC’s data, assuming a fixed and variable model, with
variable costs driven by gas production. This is a simplification, with gas cash operating costs
appearing to be a function of number of wells and compression requirements in addition to the
volume of gas processed.
Table 15 Waitsia project gross cash operating costs ($A million per year real 31st Dec 2017 dollars)
Item

Phase 2
To first gas

Phase 2
100 TJ/d

Phase 2
200 TJ/d

Phase 3

Cash opex ($A million/year)
Fixed ($A million/year)

6.3
6.3

17.5
~13.0

22->32
~13.0

44.5->15.5
~13.0

Plateau production (TJ/sd)
Plateau production (PJ/yr)
Cash opex ($A/GJ) average
Cash opex ($A/GJ) variable

10
3.5
1.80

100
34.7
0.50
0.13

200
69.4
0.46
0.27

200
69.4
0.64
0.45

Average

Source: K1 Capital analysis of AWE Limited’s Target’s Statement, 21st February 2018, [7]
Costs are real 31st Dec 2017 $A millions. 10 TJ/sd, 100 TJ/sd and 200 TJ/sd are stream day rates; utilization = 95%.
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Figure 27 Waitsia gross operating costs ($A million per year)

Source: AWE Limited, Target’s Statement, 21st February 2018, p 167

Figure 28 Waitsia gross capex and opex profile (Central case)

Source: AWE Limited, Target’s Statement, 21st February 2018, p 85
Costs are expressed in real 31st Dec 2017 dollars. Financial year (ending June) basis.

Figure 29 Waitsia gross production profile

Source: AWE Limited, Target’s Statement, 21st February 2018, p 84
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8.2.6

Valuation

The Waitsia Central Case absolute valuation is not explicitly reported in the IER but is aggregated with
other “Advanced development and producing assets”, with a low and high valuation of $527.2m to
$684.5m. The risked adjusted Waitsia 2C resources range from $13.5m to $16.6m. The 20% average
risk factor would suggest an unrisked value of $67.5m to $83.0m, or $0.30-0.37/GJ based on 227 net
2C. The Waitsia low case, central case and high case values are reported on a per share basis. We
derive the following valuations. The mid-point of the Central Case is $1.42/GJ ($US1.12/MMBtu).
Table 16 Waitsia valuation
Case

Resource
PJ

Low Case: 1P
Central Case: 2P, expansion
High Case: 2P exp+2C risked
Memo: High Case unrisked

Low
$m

485.6*0.5
817.5*0.5
1270.5*0.5
1270.5*0.5

High
$m
387
494
532
586

Low
$A/GJ
570
672
716
782

1.59
1.21
0.84
0.92

High
$A/GJ
2.35
1.64
1.13
1.23

Source: K1 Capital analysis of AWE Limited’s Target’s Statement, 21st February 2018, [7], pp 81 and 95
AWE fully diluted share count = 633.7m, per Target’s Statement, p 81. Discount rate = 11% nominal after tax, per p 94.

Table 17 Waitsia Gas Field project assumptions
Item

Comment

Project type
Permit / Location
Lease expiry
Status
History
Ownership
Partner(s)
Fiscal regime
Reserves/Resources

Onshore conventional gas
L1/L2, North Perth Basin, ~300 km north of Perth
Producing field, staged development
Senecio-3 discovery well Sep 2014. First gas Aug 2016.
Mitsui (50%, operator)
Beach (50%)
10-12.5% state royalty (deductible for PRRT), 40% PRRT, 30% federal tax
1P/2P: ~526 / 838 PJ, per Beach Energy, FY18 Annual Report
2C: ~372 PJ, per Beach Energy
Gas primarily in Kingia and High Cliff Sandstone reservoirs, at ~3,200-3,400 m depth

Geology
Drilling
Well performance
Reservoir drive
Development
concept
Existing
Infrastructure
Capex
Production
Project life
Quality / Market
Sales / Revenue
Opex
Next steps
Generic risks
Specific risks

Ref.

EUR 40 PJ/well; IP ~50 TJ/d
Gas expansion
Three stage development: Stage 1A 10 TJ/d, Stage 2 100->200 TJ/d, Stage 3
contingent resources, 200 TJ/d. First gas Aug 2016
Stage 1A uses Xyris Production Facility. Stages 2 and 3 will use own facility.
Stage 2: $863m development, $148m abandonment
Stage 3: $613m development, $58m abandonment
10 TJ/d 2016/2020, 100 TJ/d 2020/2024, 200 TJ/d to ~2040, end of life 2054, 15 TJ/d
~40 years (~15 years at 200 TJ/d plateau rate from 2025 to 2040)
Gas hhv = 0.986 MMBtu/kscf. Onshore WA
~$5.50-6.00 /GJ, real 31st Dec 2017
$13m/y fixed plus $0.13-0.45/GJ variable, depending upon stage of development
In production; expansion of capacity to 100 TJ/d, then 200 TJ/d
Reserves and resources, WA gas prices, well performance
Expansion to 200 TJ/d, commercialization of tight 2C resources

Source: K1 Capital analysis of company and public domain information, primarily from AWE Limited, “Target’s Statement”,
21 February 2018, [7]
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8.3 West Erregulla reservoir quality
Porosity versus Depth data from the Waitsia wells indicates the potential for good quality gas
reservoirs (>11%) at depths of ~4,500 m expected at West Erregulla. This is important given the
community and regulatory resistance to fracking, which is likely to be required if the reservoirs are
too tight.
Figure 30 Porosity versus depth trend

Source: Petrel Energy Limited, Notice of Extraordinary General Meeting, 6th February 2019, [1], p 46.
Waitsia depth~3,200-3,400 m, West Erregulla depth ~4,500 m.
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8.4 EP 469 Dongara Gas contingent resource project assumptions
Table 18 Dongara Gas Contingent Resource project assumptions
Item

Comment

Ref.

Project type
Permit / Location
Lease expiry
Status
History
Ownership
Partner(s)
Fiscal regime
Reserves/Resources
Geology

Onshore tight gas
EP 469, North Perth Basin, ~300 km north of Perth
Exploration and appraisal
Discovered 1990 by West Erregulla-1. Reevaluation commenced 2010.
50%
Strike Energy (ASX: STX)
10% state royalty, 40% PRRT, 30% federal tax
1C/2C/3C: 24/71/146 bcf. Recovery factor of 54%
Dongara A & B and Wagina formation. 3,962-4030 m. Shaly siltstone. Reservoirs in
communication. Tight (5-7% porosity, 0.025 mD). West Erregulla-1 in 3D area
None planned
West Erregulla-1 18.8 kscfd on test.
Gas expansion
7 development wells, 1000 m laterals

[6]

Drilling
Well performance
Reservoir drive
Development
concept
Existing
Infrastructure
Capex

Production
Project life
Quality / Market
Sales / Revenue
Opex
Next steps
Generic risks
Specific risks

Dampier to Bunbury pipeline crosses permit
Development: 2 appraisal wells, single fracs $28m ($14m ea.), 7 development wells, 6
fracs $109m ($15.5m ea.); gas plant $18m, gas gathering $13m, 20 km 6” pipeline
$7m, Project Mgt $2.1 (7%), contingency $6.4% (20%)
Abandonment: 7 horizontal wells $10.8m, facilities $1.8m
Not disclosed. Estimate plateau of ~9 TJ/d (two thirds of 2C produced on plateau
over 15 years)
15 years
WA domgas
$5.5-6.0/GJ (real Dec 2017). N.B. break-even price $7.50/GJ per RISC
Fixed $6.8m/yr, Variable $0.5m/yr, G&A $1.5m/yr
Development unlike in current gas price environment. 2 appraisal wells to establish
permeability variation.
Well performance, commodity prices
RISC estimated risk factors: Regulatory/Social 75%, Technical 50%, Market access
90%, Economics 25%, Commitment/Timeline 25%; total = 2%

Other
Source: K1 Capital analysis of company and public domain information, primarily from Petrel Energy Limited, “Notice of
Extraordinary General Meeting”, 6th February 2019, pp 37-43
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8.5 Petrel / Warrego transaction valuation
The Petrel / Warrego transaction implied a valuation of Warrego (pre the RTO) of 3.333 times that of
Petrel, based on the post-consolidation shares issued (399.91m shares / 119.97m shares, prior to the
Warrego convertible note issue).
Figure 31 Petrel / Warrego transaction share count

Source: Petrel Energy Limited, Notice of Extraordinary General Meeting, 6th February 2019 [3] p 7

Petrel’s share price ranged from $0.001 to $0.002/share in the month prior to the trading halt on 15th
November 2018 relating to the transaction announcement. The stock was thinly traded, with an
average of only $2,800 per day. The share price did not change in the month following the transaction
announcement and volumes remained thin. The share price rallied to an average of $0.004/share and
trading volume increased after 14th January, following announcement that the rig had been secured
for West Erregulla-2 and the prospective resource size had increased.
Figure 32 Petrel share price and volume traded

Source: K1 Capital analysis of Commsec data

At $0.002/share prior to the Warrego RTO transaction announcement the market capitalization for
Petrel was $4.8m. This implied a value for Warrego of $16.0m, based on the share multiple above.
The Strike farm-in deal valued Warrego at approximately $11.6m (based on Strike’s payment of $0.6m
cash and $11m for drilling for a 50% operated interest). It is difficult to determine the value ascribed
by the market to the transaction via Strike’s valuation, due to simultaneous announcements regarding
the Southern Cooper Basin Gas Project well results around the transaction announcement date of 28th
March 2018. Strike’s share price declined after the announcement date.
The Petrel share price of $0.004/share prior to the RTO implied a Petrel/Warrego combined market
valuation of ~$42m, assuming the share price is maintained following the RTO and share consolidation.
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8.6 Western Australia gas market operations

Source: AEMO, Gas Bulletin Board WA, 1st March 2019 [28]
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8.7 WA gas trading spot market
There is no centralized spot or short-term trading hub in WA, unlike the east coast gas market. The
only public information regarding spot prices and volumes is provided by Gas Trading Australia Pty Ltd
(gasTrading) [29]. gasTrading operates a market in which participants with excess gas or production
capacity can transact with participants who need gas, whether for the short or long term [30].
The gasTrading Spot Market typically trades gas at the inlet to Western Australia's major pipelines, or
at other points by negotiation. Trading prices are shown below. Trading volumes have typically
averaged about 5-10 TJ/d; only approximately 0.5% of the total daily domestic volume.
Figure 33 Western Australia spot gas price history (July 2009 to Jan 2019)

Source: gasTrading.com [30]
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