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SolGold PLC is an LSE & TSX-listed exploration company that has made a 
major copper-gold discovery in Ecuador. The company has reported a 2.9Bt 
resource for its 85%-owned Cascabel project that includes a high grade core 
of 420Mt at a 1.47% copper equivalent grade. The size and grade of this 
resource suggests economic development of Cascabel is highly likely, in our 
view, but the cost could be close to US$3.5bn, a hefty price tag for a junior 
resources company. The Cascabel resource has piqued the interest of global 
majors, with Newcrest Mining and BHP both taking +10% equity positions.

We think the hype around SOLG is justified and based on our project 
assumptions, we believe the Cascabel project has a US$3.5bn NPV (100% 
basis), 23% IRR and 5 year payback period. In this report, we have undertaken
a deep-dive review of comparable porphyry deposits and global block caving 
operations, including Newcrest’s Cadia & Golpu projects and Rio Tinto's Oyu 
Tolgoi project. Based on this work & our view on geological upside, we think 
SOLG is trading at 40% of fair value. Drilling continues at Cascabel &
catalysts including exploration updates, a maiden reserve and potential 
corporate activity. We initiate with an Overweight recommendation and £0.90 
price target.
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Executive summary

SolGold PLC is an LSE & TSX-listed exploration company that has made a major 
copper-gold discovery in Ecuador. The company has reported a massive 2.9Bt 
resource for its 85%-owned Cascabel project that includes a high grade core of 
420Mt at a 1.47% copper equivalent grade. The size and grade of this resource 
suggests economic development of Cascabel is highly likely, in our view, but the 
cost could be close to US$3.5bn; a hefty price tag for a junior resources company. 
The Cascabel resource has piqued the interest of global majors, with Newcrest 
Mining and BHP both taking +10% equity positions.

We think the hype around SOLG is justified and based on our project assumptions, 
we believe the Cascabel project has a US$3.5bn NPV (100% basis), 23% IRR and 5 
year payback period. In this report, we have undertaken a deep-dive review of 
comparable porphyry deposits & global block caving operations, including 
Newcrest’s Cadia & Golpu projects and Rio Tinto's Oyu Tolgoi. Based on this work 
& our view on geological upside, we think SOLG is trading at 40% of fair value. 
Drilling continues at Cascabel & catalysts incl. exploration updates, a maiden reserve 
& potential corporate activity. We initiate with an Overweight recommendation 
(£0.90/sh PT).

A globally significant copper-gold discovery

JPMe US$3.5bn NPV (100% basis), 23% IRR, 5 year payback

We value the Cascabel project at US$3.5bn (on a 100% basis), using a 10% nominal 
discount rate, long term copper price of US$3.20/lb and long term gold price of 
US$1,400/oz. We assume US$3.5bn in project development costs spent over six 
years from FY21. We assume a 25Mtpa nameplate capacity and first production in 
FY2026. At full production rates, we believe Cascabel can average 191ktpa copper 
output and 560kozpa gold output, based on the grades reported in the recent ‘high-
grade zone’ within the Nov 2018 resource estimate. We assume a mine life of 17 
years, which consumes the 420Mt sitting within the HG zone. Based on our 
assumptions, the Cascabel project can deliver a 23% IRR and a 5 year payback.

Figure 1: The Alpala deposit hosts a high grade resource of 420Mt at 1.47% Cu eq. which underpins our US$3.5bn project valuation

Source: Company reports

This document is being provided for the exclusive use of DANIEL NICKELS at JPMorgan Chase & Co. and clients of J.P. Morgan.
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Cascabel vs. other block caving projects

We have made a number of assumptions on the likely project parameters that will 
define the Cascabel project, including capital costs, operating costs, operating 
parameters, mine life and nearby exploration. We have compared our estimates to a 
number of major block caving projects, including Newcrest’s Cadia operations in 
NSW, Australia, Newcrest’s Golpu project in Papua New Guinea and Rio Tinto's 
Oyu Tolgoi project in Mongolia. 

Figure 2: Cascabel compares favorably to NCM's Cadia & Golpu, RIO’s Hugo North deposit at Oyu Tolgoi and other major copper deposits

Source: J.P. Morgan estimates, Company data, WoodMac

Bottom-up capital estimate screens well vs. major block caving peers

We have built a capital cost estimate for Cascabel from bottom-up assumptions using 
our estimate on orebody depth,  likely cave geometry (500m x 300m footprint) and 
cost metrics provided by Newcrest on the actual cave development costs of Cadia 
East. We generate a US$3.5bn capital cost estimate for Cascabel assuming a 25Mtpa 
nameplate capacity, which screens well against the world's leading block caving 
projects on a capital intensity (US$/t plant throughput) basis.

Table 1: JPM capital cost assumption for Cascabel (using NCM Cadia cost metrics)

Mine development Cost (US$) Unit
Physicals

(JPMe)
Capex
(US$m)

Decline (dual) 15,000 /metre 16,800m 252

Conveyors & transfer systems 20,000 /metre 8,400m 168

Cave macro-block 3,000 /square metre 150,000m2 450

Crusher station (9Mtpa nameplate) 150 /unit 3 450

Ventilation infrastructure 80 m/circuit 4 320

Mine services 200

Surface development

Surface infrastructure (power, hydrogeology, roads etc) 1000

Camp & facilities 200

Studies & project delivery 400

Total approximate cost (US$m) 3440

Source: J.P. Morgan estimates, Newcrest Mining *Note NCM presented Cadia costs in AUD as of 2011/12 at a time of AUDUSD parity.
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Figure 3: The Alpala access decline could be placed in a nearby valley to save on costs

Source: Company reports.

Figure 4: Depth from surface to first mining level

Source: J.P. Morgan estimates, Company data.

Figure 5: Capital intensity per kt of throughput

Source: J.P. Morgan estimates, Company data.

We assume a 25Mtpa nameplate capacity and first production in FY2026. At full 
production rates, we believe Cascabel can average 191ktpa copper output and 
560kozpa gold output, based on the grades reported in the recent ‘high-grade zone’ 
within the Nov 2018 resource estimate. The high grade resource at Alpala is one of 
the highest grade deposits (on a copper equivalent basis) in our block caving review, 
which suggests it will have excellent operating margins once developed.

Table 2: JPMe Cascabel copper & gold production and cost forecasts

FY25e FY26e FY27e FY28e FY29e FY30e FY31e FY32e FY33e FY34e

Production

Copper production (kt) - 76.5 176.9 191.3 191.3 191.3 191.3 191.3 191.3 191.3

Gold production (koz) - 224.9 520.1 562.3 562.3 562.3 562.3 562.3 562.3 562.3

Costs per payable copper

C1 Cost (US$/lb. payable copper) - -0.44 -0.44 -0.44 -0.44 -0.44 -0.44 -0.44 -0.44 -0.44

AISC (US$/lb. payable copper) - 0.14 0.05 0.12 0.12 0.12 0.12 0.12 0.12 0.12

Copper equivalent costs

C1 Cost (US$/lb. payable copper) - 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

AISC (US$/lb. payable copper) - 2.47 2.36 2.36 2.36 2.36 2.36 2.36 2.36 2.36

Source: J.P. Morgan estimates.
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Corporate appeal

SolGold’s Cascabel project is one of the best new copper-gold discoveries in recent 
years, in our view. The ore body has world-class scale and a high-grade core (420Mt 
at 1.47% Cu eq.) that could support a 15-20 year mine life at a grade that would 
make it one of the highest grade block cave operations globally.

Copper-gold projects remain in high demand from global mining companies that 
identify copper as a preferred commodity given its compelling supply & demand 
outlook. Global demand is broadly aligned with global growth and consumption 
intensifies with increasing GDP/capita, while global supply faces natural headwinds 
from declining grades, increasing capital intensity and a lack of major discoveries.

A number of global copper producers have spoken publicly about their desire to 
increase copper exposure and are investing significant capital into brownfields 
projects to offset production decline. The appetite for a +20% IRR greenfields 
project in this environment would be very high, in our view.

Partnering with a major

Access to capital

The two key benefits from bringing a partner into the Cascabel project would be 
access to technical expertise (discussed below) and lower-cost project financing. We 
have assumed SOLG finances Cascabel using 75% debt & 25% equity, but a capital 
injection from a partner could reduce equity dilution and assist in project financing. 
SOLG currently has two majors on its register (Newcrest & BHP); while bringing a 
partner into the project is an option, we do not assume this in our base case.

Technical expertise

Block caving mining technology is an emerging frontier that requires a specific 
internal skillset. Newcrest Mining is acknowledged as being a world leader on block 
caving technology, with multiple caving operations and projects. Rio Tinto also has 
block caving experience but BHP has never operated a caving project.

Key risks to the investment thesis

 Larger scope: We assume Cascabel is built to a 25Mtpa nameplate capacity 
which is an appropriate estimate for a greenfields project. We do not capture any 
value for potential throughput increases as seen recently at Cadia & El Teniente. 

 Resources outside HG shell: We have built our Cascabel valuation on the basis 
that the 420Mt high grade resource (1.47% Cu eq. grade) is the only material 
removed over a 17 year operating life. In reality, this ore body is much, much 
larger and the potential to leverage the initial sunk capital to develop other lower 
grade zones in the ore body is likely high.

 Metallurgical testing: Given the earl y-stage nature of the Alpala drilling 
program, minimal metallurgical testing or bulk sampling has been completed. We 
have assumed gold and copper recoveries consistent with other major porphyry 
style projects, but comprehensive test work will de-risk the project materially.

 Geotechnical risks: Technical understanding of the geotechnical environment 
around the Alpala resource remains preliminary. Further drilling will provide 

Figure 6: Economic value of the 
Alpala resource split by commodity 

Source: J.P. Morgan estimates, Company data.
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greater clarity on nearby fault structures and other considerations when 
developing the block cave design and ideal scale of the project.

 Changes in fiscal regime: The Cascabel project is located in Ecuador which, 
despite improving in recent years, rates poorly as a jurisdiction for doing 
business. There is potential downside risk if the current fiscal regime is not 
honored throughout the project life.

 Commodity prices: The major variable to project economics and share price is 
the outlook for the copper and gold price longer term. The longer-dated nature of 
the project and significant capital cost increases leverage to commodity prices.

Valuation & sensitivities

Our valuation is based on 1.0x NPV using a 10% nominal discount rate, in line with 
our approach for ASX-listed companies under coverage. We have not applied any 
risk-weighting to the valuation of Alpala, but have assumed £650m is raised in 
equity (an £0.70/sh issuance price) to help fund the project, and derive our price 
target using a fully-diluted share count.

It is reasonable to assume that early-stage projects trade at a discount to NPV given 
the technical and economic uncertainty, and this market discount is reduced as the 
project is progressed through feasibility. For the purpose of this analysis, we have 
used our best estimates to derive a realistic development outcome and subsequent 
valuation. We do not ascribe a discount to NPV based on the stage of the project.

Table 3: SOLG valuation summary

Dec-19 US$m GBPm Pence/sh Price target (pence/sh) 90

Cascabel (85% interest) 2938 2044 80.3 Discount rate (nominal) 10%

Corporate costs -140 -96 -3.8 Shares on issue (m) 1846

Exploration 339 250 9.8 JPMe diluted share count* (m) 2548

Hedging 0 0 0.0 *Used in NPV

Gross asset value 3136 2199 86.3

Less: Net debt -66 -49 -1.9

Valuation 3203 2248 88.2

Source: J.P. Morgan estimates.

Figure 7: SolGold NPV (GBP/sh) sensitivity to gold and copper price

Source: J.P. Morgan estimates Company data; Green/red = above/below JPM base case

Figure 8: Cascabel NPV (US$m) sensitivity to gold and copper price

Source: J.P. Morgan estimates Company data; Green/red = above/below JPM base case

1000 1100 1200 1300 1400 1500

2.40 38 43 48 53 58 63

2.60 46 51 56 61 66 71

2.80 53 58 63 68 73 78

3.00 61 66 71 76 81 86

3.20 68 73 78 83 88 93

3.40 76 81 86 91 96 101

Gold (US$/oz.) 

C
o

p
p

er
  

(U
S

$/
lb

)

1000 1100 1200 1300 1400 1500

2.40 1288 1505 1722 1939 2156 2372

2.60 1613 1830 2047 2264 2481 2698

2.80 1938 2155 2372 2589 2806 3023

3.00 2264 2480 2697 2914 3131 3348

3.20 2589 2805 3022 3239 3456 3673

3.40 2914 3131 3347 3564 3781 3998

Gold (US$/oz.) 

C
o

p
p

er
  

(U
S

$/
lb

)

This document is being provided for the exclusive use of DANIEL NICKELS at JPMorgan Chase & Co. and clients of J.P. Morgan.

{[{EuMywqqodF4qLRtKaCsmgyMfaOXynL43U2G7cwKCkU8ZVMJdBj5GsJQvkI7new3z7ed2sEH16RA}]}



9

Asia Pacific Equity Research
20 January 2019

Mathew Hocking
(61-2) 9003-6827
mathew.hocking@jpmorgan.com

Project financing assumptions

We assume SOLG finances the Cascabel project using 75% debt & 25% equity (with 
an equity issuance price of £0.70/sh). We show a range of NPV scenarios using 
various debt:equity splits and equity issuance prices in Figure 14.

Figure 9: Cascabel valuation (US$m) sensitivity to copper

Source: J.P. Morgan estimates Company data.

Figure 10: Cascabel valuation (US$m) sensitivity to gold

Source: J.P. Morgan estimates Company data.

Figure 11: Cascabel valuation (US$m) sensitivity to capital costs

Source: J.P. Morgan estimates Company data.

Figure 12: Cascabel valuation (US$m) sensitivity to operating costs

Source: J.P. Morgan estimates Company data.

Figure 13: Cascabel valuation (US$m) sensitivity to discount rate

Source: J.P. Morgan estimates Company data.

Figure 14: SOLG NPV (Pence/sh) sensitivity to funding assumptions

Source: J.P. Morgan estimates Company data; Green/red = above/below JPM base case
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Corporate history 

IPO and early years

SolGold was incorporated in England as Solomon Gold in May 2005. The company 
was registered as a public company in December 2005 and listed on the AIM on 10th 
February 2006. The company was previously known as Solomon Gold, with 
exploration activities focused initially on the Solomon Islands. The company’s name 
was changed to SolGold in May 2012. The company commenced trading on the 
Toronto Stock Exchange (TSX) in July 2017.

Cascabel is 100% owned by Exploraciones Novomining S.A. (ENSA), of which 
SolGold owns 85% (excluding royalty interests) while the remaining 15% of 
Cascabel is owned by Cornerstone Capital Resources. Cornerstone is a C$185m 
TSX-listed precious and base metals exploration & development company, of which 
SolGold holds a 10.5% equity interest.

Cornerstone/SolGold agreement

Cornerstone’s share of costs to complete a Cascabel Feasibility Study (in excess of 
US$2.5m) is being debt funded by SolGold. Repayment of study costs plus interest 
will come in the form of SolGold receiving 90% of Cornerstone's share of earnings 
from ENSA, until SolGold is fully reimbursed. SolGold also holds preemptive rights 
over any disposals by Cornerstone. Cornerstone must contribute to the development 
costs of Cascabel at no lower than 10%, otherwise their ownership dilutes to a 0.5% 
NSR which SolGold may acquire for US$3.5m.

Figure 15: Ownership structure of the Cascabel project in Ecuador

Source: Company reports

This document is being provided for the exclusive use of DANIEL NICKELS at JPMorgan Chase & Co. and clients of J.P. Morgan.

{[{EuMywqqodF4qLRtKaCsmgyMfaOXynL43U2G7cwKCkU8ZVMJdBj5GsJQvkI7new3z7ed2sEH16RA}]}



11

Asia Pacific Equity Research
20 January 2019

Mathew Hocking
(61-2) 9003-6827
mathew.hocking@jpmorgan.com

NCM and BHP buying in

 Guyana Goldfields acquired 81.25m shares in SolGold, equating to a 6.65% 
interest in the company, upon completion of the first tranche of a private 
placement in August 2016. This was followed by a second tranche of the 
placement, completed in October 2016, in which Guyana acquired a further 
21.875m shares, taking its interest to 8.02% of SolGold.

 ASX-listed Newcrest Mining Ltd. (NCM.AX) secured a 10% stake in SOLG for 
US$22.8m on 27th October 2016. Prior to the acceptance of NCM’s offer, BHP 
submitted a separate offer for an interest in SolGold, which according to SOLG’s 
release on 16th October 2016, was of a higher consideration but included an earn-
in to acquire up to a 70% stake after spending US$275m. SOLG eventually 
accepted NCM’s offer over BHP’s proposal.

 NCM invested a further US$40m on 19th June 2017, participating in a US$41.2m 
capital raising which took NCM's stake to 14.54% of SOLG.

 On 5th September 2018, BHP acquired a 6.1% stake via a transaction with 
Guyana Goldfields for GBP27.4m. Guyana Goldfields divested its entire stake to 
BHP as part of the transaction.

 On 15th October 2018, BHP entered into a share subscription agreement where 
SOLG would issue 100m shares to BHP for £45m. The placement takes BHP’s 
interest in SOLG to 11.14%, and gave BHP the right to nominate a director to the 
SOLG board. The agreement also provided BHP with anti-dilutive rights for a 
two year period, allowing BHP to preserve a 10% stake in SOLG. BHP agreed to 
not acquire further SOLG shares for a two year period without SOLG’s consent. 

 On 17 December 2018, NCM acquired a further 27.87m shares for £11.5m, 
maintaining the company’s ownership in SOLG at 15.23%. The purchases were 
made from third parties at a price of 40 pence per share, and were in line with 
NCM’s previously established top up rights.

Table 4: SolGold Top 20 shareholders

Shareholder Position % Out Shareholder Position % Out

Newcrest International Pty Ltd 281,216,471 15.23 Interactive Investor Trading Ltd 39,226,463 2.12

BHP Billiton Holdings Ltd 205,721,826 11.14 Barclays PLC 34,928,281 1.89

DGR Global Ltd 204,151,800 11.06 Franklin Resources Inc 27,077,835 1.47

Cornerstone Capital Resources Inc 170,156,414 9.22 SAMUEL DISCRETIONARY TRUST 26,451,225 1.43

Tenstar Trading Ltd 118,788,062 6.43 HSBC Holdings PLC 25,356,285 1.37

BlackRock Inc 111,282,949 6.03 PERSHING & CO NEW YORK 21,836,144 1.18

Hargreaves Lansdown AM 66,093,138 3.58 Global Prime Partners LLP 19,950,007 1.08

Rosseau Asset Management Ltd 57,065,254 3.09 Royal Bank of Canada 19,753,407 1.07

Halifax Share Dealing Ltd 55,760,684 3.02 MAXIT CAPITAL LP 19,591,768 1.06

Mather Nicholas 41,798,473 2.26 OppenheimerFunds Inc 18,100,000 0.98

Source: Bloomberg.
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Figure 16: SolGold share price including key corporate events

Source: Company reports, Bloomberg
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Cascabel

Location

Cascabel is located in northwest Ecuador, within the Imbabura province, 50km north 
of the provincial capital of Ibarra. Cascabel is situated approximately 100km north or 
a 3 hour drive from Quito, Ecuador’s capital city. The San Lorenzo port is 100km to 
the northwest and has access to the Pacific Ocean. The northern Cascabel project 
boundary is approximately 20km south of the Columbia-Ecuador border.

Figure 17: Cascabel project location and surrounding infrastructure

Source: SOLG corporate presentation, September 2018

Project history

The area that now forms the Cascabel project was first explored by the Ecuadorian 
General Director of Geology and Mines in the early 1980's. The Ecuadorian Institute 
of Mining, a department of the Ecuadorian Government, then formed a cooperative 
agreement with the Belgian Government in the mid 1980’s to further test previously 
identified anomalies. One area of testing was situated on the Pambas River, which 
now falls within the Cascabel exploration license. The Parambas project, along with 
two other occurrences (Junin and Zarapullo), were deemed to be of a grade and size 
profile that had economic potential. The Rio Tinto Zinc Corporation further tested 
the anomalies in 1986, collecting samples on the area that now forms the Cascabel 
project and surrounding anomalies. Between 1988 and1991, stream sediment 
sampling was carried out within the Cascabel license area by Lumina Gold Corp 
(formerly Odon Mining and Exploration Ltd.) under a license that was eventually 
returned to the Ecuadorian government. 
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The Government of Ecuador collected further stream samples along the Western 
Cordillera region in the late 1990’s. The samples led to the identification of 
geochemical provinces, including the Parambas sector, which contained the area 
under the Cascabel license. In 2008, Santa Barbara Copper and Gold S.A. applied for 
the Cascabel license and submitted an EIS to the Ecuadorian government. Santa 
Barbara Copper then conducted stream silt surveys and identified a geochemical 
anomaly. In 2011, Cornerstone Capital Resources acquired the Cascabel property 
from Santa Barbara Copper. Cornerstone then proceeded to conduct further 
exploration programs, identifying a geochemical anomalism in the Parambas 
catchment. In 2012, Cornerstone formed a joint venture with SolGold in order to 
further test the Cascabel license.

Nearby infrastructure

National highway

Driving time from Quinto, the capital of Ecuador, to the project camp is 3.5 hours. A 
major highway, Highway E10 connecting the cities of Ibarra and San Lorenzo, runs 
along the northern boundary of the Cascabel tenements. The Alpala field camp is a 
further 12km, or 45 minutes’ drive, south of the project camp.

Esmeraldas & San Lorenzo ports

Esmeraldas is 180km from Cascabel and is the major international seaport of 
northwestern Ecuador and the major trading hub for the region’s oil, agricultural and 
lumber industries. The San Lorenzo port is 100km from the Cascabel project, is the 
last deep water port on the Parana River and is capable of accepting Panamax size 
ships. The depth of the river is kept at 34 metres through dredging.

Hydro power

Power generation in Ecuador is largely sourced from a network of 18 hydro-electric 
power plants across the country. As of 2016, a further 8 new hydroelectric dams were 
under construction, with a planned total generation capacity of 1,500MW. A small 
hydro-electric site is located at Carolinas to the south east of the tenements.

Labour, goods & services

Local labour is available from nearby Rocafuerte and surrounding settlements. 
Goods & services can also be sourced from Ibarra or the capital Quinto, which is 3.5 
hours’ drive from site.
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JPM Cascabel assumptions

We value the Cascabel project at US$3.5bn (on a 100% basis), using a 10% nominal 
discount rate, long term copper price of US$3.20/lb and long term gold price of 
US$1,400/oz. We assume US$3.5bn in project development costs spent over six 
years from FY21. We assume a 25Mtpa nameplate capacity and first production in 
FY2026. Based on our assumptions, the Cascabel project can deliver a 23% IRR and 
a 5 year payback. We have made a number of assumptions on the likely project 
parameters that will define the Cascabel project, including capital costs, operating 
costs, operating parameters, mine life and nearby exploration. We have compared our 
estimates to a number of major block caving projects in the section below.

Capital costs

We assume that the Alpala deposit is the focus of underground development, and 
assume a single lift cave similar to the Cadia East PC1 & PC2 design, as opposed to 
the tiered design used in the Golpu PFS. The single pass design was pioneered by 
NCM at Cadia and provides a significant benefit to cave economics by maximising 
the operating life of a single mining level and avoiding the extra capital cost of 
developing multiple levels. The offset at Cadia is significant pre-conditioning of the 
mining column to help cave propagation, along with greater upfront capital spend to 
reach a deeper mining level before first production & cash flow. We have used 
NCM’s Cadia East capital cost metrics to build a bottom up capital estimate for 
Cascabel. We assume the mining level is placed at the base of the high-grade zone 
with a 500m x 300m cave foot print. We have then benchmarked the implied 
Cascabel capital intensity to some of the leading block caving projects in the world.

Table 5: JPM capital cost assumption for Cascabel (using NCM Cadia cost metrics)

Mine development Cost (US$) Unit
Physicals

(JPMe)
Capex
(US$m)

Decline (dual) 15,000 /metre 16,800m 252

Conveyors & transfer systems 20,000 /metre 8,400m 168

Cave macro-block 3,000 /square metre 150,000m2 450

Crusher station (9Mtpa nameplate) 150 /unit 3 450

Ventilation infrastructure 80 m/circuit 4 320

Mine services 200

Surface development

Surface infrastructure (power, hydrogeology, roads etc) 1000

Camp & facilities 200

Studies & project delivery 400

Total approximate cost (US$m) 3440

Source: J.P. Morgan estimates, Newcrest Mining *Note NCM presented Cadia costs in AUD as of 2011/12 at a time of AUDUSD parity.

Natural topography provides cost saving

Alpala is a deep deposit, but the natural topography will assist in some cost savings 
as the access decline can be placed in a nearby valley, removing around 300m of 
vertical development, in our view. We estimate 1,200m of vertical development to 
the base of the HG zone, which is a similar depth to other block cave operations 
around the world.
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Figure 18: The Alpala access decline could be placed in a nearby valley to save on costs

Source: Company reports.

Figure 19: Depth from surface to first mining level

Source: J.P. Morgan estimates, Company data.

Figure 20: Capital intensity per kt of throughput

Source: J.P. Morgan estimates, Company data.

We assume the US$3.5bn capital cost is spent over a six year period from mid FY21. 
This timeframe and capital spend profile is much longer and more back-end weighted 
than the actual capital spend seen at Cadia, however we think this is appropriate 
given this is a greenfields project which will require significant surface infrastructure 
that was already in place at Cadia when Cadia East was developed.

Figure 21: Cascabel project capital spend profile (JPMe)

Source: J.P. Morgan estimates

Figure 22: Cadia East project capital spend profile

Source: NCM Company reports
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Operating costs

We have assumed conservative US$/t operating costs at Cascabel, to acknowledge 
the level of technical confidence achieved at this point in time. A summary of key 
assumptions is below;

 Mining costs: We assume a life-of-mine mining cost of US$8/t, which is similar
to the mining cost estimate used in the Golpu 2012 Pre-Feasibility Study. We 
believe there has been significant cost deflation since 2012, and Cadia in NSW, 
Australia has been achieving US$6/t over the last two and a half years, which 
suggests our estimate has sufficient conservatism.

 Processing cost: We assume a US$10/t processing cost assumption, which is 
above Golpu and Hugo North study estimates. Cadia’s processing costs are above 
US$10/t and include transport costs to rail a concentrate to the port of Newcastle, 
500km from site. Cadia’s processing costs have also been impacted by recent 
downtime and lack of ore availability.

 G&A costs: We assume US$6/t for site general & administrative costs, which is 
higher than the US$3.12/t average achieved at Cadia since FY17. Our estimate is 
closer to other greenfields projects (Golpu & OT), which reflects the remote 
location which need to provide accommodation and a largely self-sufficient camp 
facility. This parameter also includes maintenance, logistics and marketing costs.

Figure 23: Cascabel mining cost (JPMe) vs. global comps

Source: J.P. Morgan estimates, Company data.

Figure 24: Cascabel processing cost (JPMe) vs. global comps

Source: J.P. Morgan estimates, Company data.

Figure 25: Cascabel G&A and other cost (JPMe) vs. global comps

Source: J.P. Morgan estimates, Company data.

Figure 26: Cascabel total operating cost (JPMe) vs. global comps

Source: J.P. Morgan estimates, Company data.
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Operating parameters

Given the early-stage nature of the Alpala drilling program, minimal metallurgical 
test work has been completed on bulk ore samples; SOLG will be able to confirm 
target recoveries once further test work has been undertaken. We have assumed an
75% copper recovery and 85% gold recovery in our Cascabel valuation, which is 
broadly consistent with other major porphyry style projects, but comprehensive test 
work is still required.

Figure 27: Cascabel copper recovery (JPMe) vs. global comps

Source: J.P. Morgan estimates, Company data.

Figure 28: Cascabel gold recovery (JPMe) vs. global comps

Source: J.P. Morgan estimates, Company data.

Production & mine life

We assume a 25Mtpa nameplate capacity and first production in FY2026. At full 
production rates, we believe Cascabel can average 191ktpa copper output and 
560kozpa gold output, based on the grades reported in the recent ‘high-grade zone’ 
within the Nov 2018 resource estimate. We assume a mine life of 17 years, which 
consumes the 420Mt sitting within the HG zone. Based on our assumptions, the 
Cascabel project delivers a 23% IRR and a 5 year payback.

Figure 29: JPMe Cascabel copper & gold production and cost forecasts

Source: J.P. Morgan estimates.
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Table 6: JPMe Cascabel copper & gold production and cost forecasts

FY25e FY26e FY27e FY28e FY29e FY30e FY31e FY32e FY33e FY34e

Production

Copper production (kt) - 76.5 176.9 191.3 191.3 191.3 191.3 191.3 191.3 191.3

Gold production (koz) - 224.9 520.1 562.3 562.3 562.3 562.3 562.3 562.3 562.3

Costs per payable copper

C1 Cost (US$/lb. payable copper) - -0.44 -0.44 -0.44 -0.44 -0.44 -0.44 -0.44 -0.44 -0.44

AISC (US$/lb. payable copper) - 0.14 0.05 0.12 0.12 0.12 0.12 0.12 0.12 0.12

Copper equivalent costs

C1 Cost (US$/lb. payable copper) - 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

AISC (US$/lb. payable copper) - 2.47 2.36 2.36 2.36 2.36 2.36 2.36 2.36 2.36

Source: J.P. Morgan estimates.

Near-mine exploration

SolGold has a number of near-mine targets within the Alpala porphyry complex that 
require drill testing, however a near-mine target this is being accelerated is Aguinaga. 
There are five drilling targets defined in the area, with 5 holes totalling 3,600m 
completed to date. Mineralisation intersected in drilling has similarities to that being 
drilled at Alpala, with mineralized host rock, dykes and breccias intersected but the 
mineralization source intrusion is yet to be encountered.

SolGold geologists believe that the initial drilling at Aguinaga confirms the potential 
for a second large porphyry deposit at Cascabel. Drilling to date has demonstrated a 
>600m vertical column of mineralizing system and width of approximately 320m.

Figure 30: The Aguinaga exploration target is located to the north of the Alpala complex

Source: Company reports
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Global block caving review

In establishing our cost assumptions for Cascabel, we have profiled and compared 
Cascabel to a number of Tier 1 global block cave projects, including both greenfield 
and brownfield assets. We present detailed analysis on the capital intensity and 
congruencies to Cascabel in four case studies later in this report. These studies cover 
Newcrest’s cornerstone asset Cadia and major growth project Golpu, along with Rio 
Tinto’s Hugo North block caving project at Oyu Tolgui in Mongolia.

Figure 31: Global block caving projects included in J.P. Morgan benchmarking analysis

Source: J.P. Morgan estimates, company data

Resource comparison

The updated Alpala resource is of a comparable size and grade to deposits that have 
underpinned other established block cave operations. In isolating the high grade core 
(which applies a 0.9% Cu Eq cut off) we see that it is most comparable with Wafi-
Golpu in terms of size and gold grade, although of a slightly lower copper grade.

Figure 32: Revenue per tonne under JPM LT assumptions

Source: J.P. Morgan estimates, Company data.
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Figure 33: Comparison of major block caving projects – tonnage, copper grade and gold grade

Source: J.P. Morgan estimates, Company data, WoodMac

Table 7: Key copper resources and reserves summary sorted by Cu eq. grade (%)

Resources (M,I&I)
Tonnes 

(Mt)
Cu (%) Au (g/t) Ag (g/t)

Cu Eq 
(%)

Cu (Mt)
Au 

(Moz)
Ag

(Moz)
Cu Eq 
(Mt)

Alpala HG resource 420 0.89% 0.91 0.00 1.49% 3.7 12.3 0.0 6.3

Wafi Golpu (100%) 1000 1.00% 0.83 1.60 1.48% 10.0 26.7 51.4 14.8

Hugo North (Oyu Tolgoi) 1966 1.21% 0.33 2.98 1.42% 23.7 20.8 188.2 27.9

El Teniente 3891 0.84% - - 0.84% 32.7 0.0 0.0 32.7

Andina 3899 0.81% - - 0.81% 31.6 0.0 0.0 31.6

Chuquicamata 1871 0.70% - - 0.70% 13.1 0.0 0.0 13.1

Alpala (>0.2% Cu Eq cutoff) 2950 0.37% 0.24 - 0.52% 10.8 22.9 0.0 15.5

Cadia East 3000 0.26% 0.37 0.68 0.47% 7.8 35.7 65.6 14.2

Reserves (P&P)
Tonnes 

(Mt)
Cu (%) Au (g/t) Ag (g/t)

Cu Eq 
(%)

Cu (Mt)
Au 

(Moz)
Ag 

(Moz)
Cu Eq 
(Mt)

Hugo North (Oyu Tolgoi) 499 1.66% 0.35 3.40 1.91% 8.3 5.6 54.6 9.5

Wafi Golpu reserve (100%) 380 1.30% 0.91 - 1.81% 4.94 11.1 0.0 6.9

El Teniente 1307 0.86% - - 0.86% 11.2 0.0 0.0 11.2

Chuquicamata 1336 0.72% - - 0.72% 9.6 0.0 0.0 9.6

Andina 1167 0.71% - - 0.71% 8.3 0.0 0.0 8.3

Cadia East 1400 0.28% 0.48 0.75 0.55% 3.92 21.6 33.8 7.8

Source: Company reports.
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Capital intensity

We have assessed the capital intensity of the included projects on both a US$/t of 
plant throughput and a US$/lb of annual copper equivalent production. The first 
metric is the best for capital intensity analysis, as it shows the cost to build the 
project while ignoring grades and metal output. The difference in capital intensity 
between brownfields and greenfields projects is evident in Figure 34, with NCM’s 
Golpu project, a greenfields project in Papua New Guinea, and Rio Tinto’s Hugo 
North development at the Oyu Tolgoi project in Mongolia having higher capital 
intensity (on a US$/t of plant throughput basis) than the Cadia block caving projects 
which are brownfields projects at an existing operation.

Figure 34: Capital intensity (US$/t of plant throughput)

Source: J.P. Morgan estimates, Company data, WoodMac

The capital intensity metric of US$/t of plant throughput is a useful tool to highlight 
the relative cost to build global projects based on project location, existing 
infrastructure, local labour and raw materials costs and the technical parameters of 
the project (like deposit depth, processing infrastructure etc.). However, this metric 
does not acknowledge the expected return from the invested capital. We can enhance 
this metric by reporting capital intensity on a US$/lb of annual copper equivalent 
production basis, which introduces grade and expected metal recoveries as other 
variables that differentiate the attractiveness of a project. 

Figure 35 presents capital intensity on a US$/lb of annual Cu eq. production basis for 
Cadia (2012 development and 2018 expansion), Golpu and Hugo North compared to 
Cascabel. The most interesting insight from the chart is that despite being greenfields
projects with higher capital costs (on a US$/t plant throughput basis), Cascabel and 
Golpu screen well vs. peers due to the higher Cu eq. grade and implied annual metal 
output.
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Figure 35: Capital intensity (US$/t of copper equivalent metal produced)

Source: J.P. Morgan estimates, Company data.

Table 8: Capital intensity comparison of block cave projects

Wafi-Golpu (2018)
Hugo North Oyu Tolgoi 

(2016)
Cadia expansion(2018) Cadia East  (2012)

Throughput (Mtpa) 17 33 7 26

Cu grade (%) 1.27% 1.66% 0.30% 0.31%

Au grade (g/t) 0.90 0.35 0.49 0.58

Cu recoveries (%) 68% 87% 84% 84%

Au recoveries (%) 95% 75% 72% 72%

Expansion capital (US$m) 2825 7991 598 2650

Sustaining capital (US$m) 2557 3030 3056 3056

Capital intensity throughput ($/kt) 166 243 85 102

Production

Copper ktpa 147 476 18 68

Gold kozpa 467 278 79 347

Cu Eq. ktpa 240 531 33 137

Copper revenue split (%) 61% 90% 53% 50%

Gold revenue split (%) 39% 10% 47% 50%

Capital intensity output ($/t Cu eq.) 11793 15051 17918 19366

Source: J.P. Morgan estimates, Company data.
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Case Study I – Cadia

Cadia Hill was first discovered by Newcrest in 1992, with the Cadia East and 
Ridgeway discoveries subsequently being made in 1994 and 1996. The Cadia Hill 
open pit operations commenced in 1998 while underground operations at Ridgeway 
started in 2002. Cadia East was studied as an underground operation, with the 
original PFS beginning in 2004. Further exploration increased the scale and 
understanding of the project, and the mine design was based on the low-cost, high-
tonnage panel caving methodology, with ore initially sourced from two separate 
panel caves (PC1 and PC2) before subsequent panels would be developed to replace 
depletion. Production from PC1 began in 2013 and PC2 followed in 2014, at a 
designed combined throughput of 26Mtpa (as per the 2012 technical report) but over-
achieving this significantly to run as high as 32Mtpa at times. The approximate 
development cost for Cadia East was US$2.66bn. 

Cadia East UG development provides a useful data set

The original mine design for Cadia East UG was 26Mtpa, to be ramped up as 
Ridgeway depleted. The difference in ore between Cadia East and Cadia Hill (Cadia 
East ore is harder) necessitated processing upgrades, namely increased crushing and 
milling capacity. The 2012 technical report for Cadia Valley Operations estimated 
total expenditure at Cadia East to be around US$2.2b (of which approx. US$1.4b 
was for underground development). This compares with historical actual spend of 
US$2.66bn. Newcrest has since provided a summary of historical Cadia East capital 
cost metrics, for which we have analyzed to provide an appropriate benchmark for 
Cascabel development cost assumptions.

Table 9: Cadia development spend metrics

Mine Cost (A$m) Physical Cost rate (m) Surface Cost (A$m)

Decline 240 8km x 2 declines A$15,000/m Concentrator upgrades 350

Conveyors & transfer stations 170 8km A$20,000/m Concentrate dewatering 30

PC1 Macro-block 210 70km2 A$3,000/m2 Infrastructure 90

PC2 Macro-block 300 100km2 A$3,000/m2 Studies & project delivery 400

Crusher station 450 x 3 crushers A$150m

Ventilation 320 4 circuits A$80m/circuit

Mine services 100

Mine capex (A$bn) 1790 Total capex (A$bn) 2660

Source: Company reports.

2018 Cadia Expansion PFS delivers US$887m NPV and 21% IRR 

NCM has shown that development of the next Cadia panel cave, along with 
increasing plant throughput to 33Mtpa, can generate a US$887m NPV and 21% IRR. 
This is comfortably a Tier 1 brownfields growth project. As the Cadia East mine plan 
progresses, subsequent panel caves developed to replace PC1 and PC2 will have 
declining grade profiles. The PFS includes the expansion of the processing plant to 
33Mtpa for a project capital cost of US$598m, which will offset natural grade 
decline. The US$598m capital cost includes US$540m to develop the third block 
cave & US$58m on  plant upgrades, which include another secondary crusher, 
pebble crusher & ball mill. 
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Within the study Newcrest highlighted further debottlenecking could lift the 
throughput to 35Mtpa. The initial US$58m plant upgrade will increase throughput to 
33Mtpa but at the expense of grind size, which will have a -1% impact to gold 
recovery. This can be offset by adding another ball mill to the system, and this 
investment would also allow throughput to ramp up to 35Mtpa.

Figure 36: Cadia East mining areas from expansion PFS

Source: Company reports.

Table 10: Cadia East development sequence under the expansion PFS case

Panel Cave Start Construction First production Ore (Mt)
PC 2-3 FY19 FY22 122
PC 1-2 FY21 FY25 401
PC 3-1 FY36 FY38 153
PC 2-4 FY42 FY43 106
PC 5001 FY44 FY47 93
PC 1-4 FY48 FY52 154
PC 2-5 FY49 FY52 35

Source: Company reports.

Cadia as a comparable project to Cascabel

Cadia provides an important data set for Cascabel in terms of the capital cost 
parameters of developing a block cave operation. While Cadia was an established 
site with an existing plant and mine infrastructure, the incremental cost of developing 
Cadia East serves as a useful benchmark to use when estimating the cost of
establishing a block cave operation. The US$/t plant throughput cost of the original 
Cadia East development and the subsequent Cadia East expansion PFS highlight that 
they are relatively inexpensive vs. greenfields options, but on a US$/t of contained 
metals they are behind some of the other greenfields projects, albeit in a much more 
stable operating jurisdiction and significantly less technical risk.
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Case Study II – Wafi-Golpu

Wafi-Golpu is a copper-gold porphyry deposit located approximately 65km south 
west of Lae in the Morobe Province of Papua New Guinea. The asset is owned by the 
Wafi-Golpu Joint Venture, to which Newcrest Mining Ltd. and Harmony Gold Ltd. 
each have a 50% interest. Harmony Gold acquired the Wafi-Golpu exploration 
interests in 2003. In 2008, Harmony and Newcrest entered into a farm-in agreement, 
under which Newcrest earned its 50% interest in the JV. Extensive drilling and 
studies to date have identified the potential to utilise block caving as an efficient bulk 
underground mining technique at the deposit. 

In December 2014, the JV approved the first stage of the Golpu project to proceed to 
Feasibility Study following the completion of an updated 2012 Golpu PFS. An 
update of the 2012 Golpu PFS was released in March 2018.

Figure 37: Wafi-Golpu proposed mine design from the Updated FS released in March 2018

Source: Company reports.

Development details

NCM published an updated Feasibility Study for Wafi-Golpu in March 2018, which 
set out revised capital cost estimates and expected returns from project development. 
The study set out a 17Mtpa project that would deliver a US$2.6bn NPV (100% basis) 
and an 18.2% IRR. The project capital cost estimate increased from US$2.67bn to 
US$2.83bn due to the decision to utilize deep sea tailings disposal as the preferred 
option, which brought forward capital but increased project economics. We do not 
believe SOLG's Cascabel project will utilise deep sea tailings disposal given its 
inland location and available areas for valley-fill style tailings options.

The Wafi-Golpu FS capex assumption also includes the construction of an onsite 
power station. The provision for an onsite 140MW power plant, with associated fuel 
supply infrastructure, resulted in an incremental increase in capex of US$170m. 
Given the Cascabel project location is proximate to hydroelectric facilities (a small 
hydro-electric site is located at Carolinas to the south east of the tenements) it is 
expected that an onsite power plant would not be required at Cascabel.
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Table 11: Cascabel and Wafi Golpu comparison

Metric Cascabel (JPMe) Wafi-Golpu (2018  FS)

Throughput (Mtpa) 25 17

Cu grade (%) 0.90% 1.27%

Au grade (g/t) 0.93 0.90

Cu recoveries (%) 85% 68%

Au recoveries (%) 75% 95%

Expansion capital (US$m) 3500 2825

Sustaining capital (US$m) 792 2557

Capital intensity throughput ($/kt) 140 166

Copper ktpa 191 147

Gold kozpa 561 467

Copper revenue split (%) 63% 61%

Gold revenue split (%) 37% 39%

Source: J.P. Morgan estimates, Company data.

Wafi-Golpu is a comparable greenfields project to Cascabel

Wafi-Golpu is a greenfields copper-gold project that will utilize block caving mining 
methodologies. Typically, block caving has been used at existing operations that are 
transitioning to UG as open pits approach the end of their economic life. For this 
reason we think that Golpu is an appropriate comparison when forming capital cost 
estimates for Cascabel as a greenfields block caving project. That said, the Golpu 
capital intensity includes deep sea tailings disposal and a US$170m power plant that 
we do not expect Cascabel will have to incur.

Figure 38: Proposed Wafi-Golpu processing plant from the Updated FS released in March 2018

Source: Company reports.
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Case Study III – Oyu Tolgoi

The Rio Tinto operated Oyu Tolgoi project is one of the largest known copper and 
gold deposits globally, located in the southern Gobi desert in Mongolia. The asset is 
owned by the Government of Mongolia (34%) and Turquoise Hill Resources (66%) 
– which is in turn 51% owned by Rio Tinto. First production from the open pit was 
in July 2013. In 2016, RIO approved the underground block cave project. The Hugo 
North deposit which it exploits has a reserve grade (1.66% Cu) 3.5x the OP (0.5% 
Cu). This should see production rates of 175-200ktpa Cu rise materially to 560ktpa 
Cu from 2025-2030, placing OT in the top 3 largest copper mines.

US$16bn capex to get the underground fully ramped up 

In May 2016, RIO approved the $5.3bn u/g project, and outlined US$6.4bn had 
already been spent, with an additional $0.5bn on the UG. The table below shows the 
total proposed spend to get the OT UG to full production in 2027 (first u/g output is 
2020, although RIO has noted shaft sinking challenges could delay the ramp up). 
Originally the processing plant was slated for expansion, although the latest scope 
sees this remain at ~40Mtpa, with open pit ore displaced by the higher grade u/g ore. 

Figure 39: Approved underground spend

Source: Company reports.

Table 12: Oyu Tolgoi total capex and allocation towards the underground development

Oyu Tolgoi Capex $bn

Open pit, concentrator, infrastructure 6.4

Early underground spend 0.5

Underground development capex 5.3

Sustaining spend to full production 2.7

Power plant 1.2

Total 16.1

Source: J.P.  Morgan, company reports

Figure 40: OT production profile – ore processed (LHS) and average copper & gold production (RHS)

Source: Company reports.
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JPM assumptions used in capital intensity estimates

To determine the appropriate capital cost to apportion to the Hugo North 
underground development project, we have considered RIO's May 2016 project 
approval release, which stated US$6.4bn had been spent to date, not including 
US$500m on the underground shaft. We have tried to break down this US$6.4bn 
capital spend number using RIO's 2013 project capital estimate to apportion the 
appropriate amount of capital to the underground project (JPMe US$2.4bn).

Table 13: JPMe U/G attributed capital from OT capex spent as of May 2016

2013 estimate JPMe capex attributed to U/G

US$m % US$m

Mining

Southern Oyu (open pit) 484 0% 0

Hugo North Lift 1 (shaft capex spent at May 2016) 944 50% 472

Subtotal 1428 33% 472

Processing & Infrastructure

Concentrator 1310 75% 983

Infrastructure 1404 25% 351

Power station 17 50% 9

Tailings Storage Facility 37 50% 19

Subtotal 2768 49% 1361

Indirects & EPCM

Construction Indirects/Site services 433 50% 217

Project management 434 50% 217

Subtotal 867 50% 434

Construction & Operations

Construction Owners team 305 50% 153

Operations Owners team 828 0% 0

Subtotal 1133 13% 153

Mongolian government payments

Customs duties 0 - 0

VAT 0 - 0

Subtotal 0 - 0

Total development program 6196 39% 2419

Source: J.P. Morgan estimates, Company data.

We have included US$2.4bn of capital spent as of May 2016 and added the 
US$4.6bn capital estimate from the Oyu Tolgoi technical report from 2016. Finally, 
way apportion 75% of the power plant capex to the underground project, bringing the 
total capital cost JPM apportions to the underground project to US$8.0bn.
Table 14: JPMe U/G total capital cost (actuals & forecasts)

US$m

Attributable spend to date (as of May 2016) 2419

Hugo North project capex (Oct 2016 technical report) 4635

Power plant (50% of total cost estimate) 938

Subtotal 7991

Source: J.P. Morgan estimates, Company data.
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Further expansions will be long dated

There are multiple expansion options including additional panels in the Hugo North 
block cave, and additional block cave developments (Hugo South, Heruga). 
However, RIO is focused on completing the underground project, and is taking a 
multi decade view on expansion optionality. Part of the complexity will be repaying 
the financing facility before the asset goes into an investment phase again. There is 
some existing latent capacity within the infrastructure to optimise the current project, 
but large scale expansions will require significant capex, and approval from all 
stakeholders (RIO, the government, TRQ).

Comparisons to Cascabel

The Hugo North underground development, within the broader Oyu Tolgoi project in 
Mongolia, is a difficult comparison given the dual mining methods (open pit & u/g) 
in terms of defining an appropriate capital cost and capital intensity. The project is 
also affected by the lack of existing infrastructure in Mongolia as well as, in our 
view, significant costs included in the headline capital cost and attributed to the 
project yet should not necessarily be included when making a comparison to another 
block caving project.

Hugo North clearly has a highest capital intensity (on a US$/t plant throughput basis) 
of any project owned by a listed company included in this analysis. That said, it is 
also clearly the highest grade on a Cu eq. basis, and when considering capital 
intensity on a US$/t Cu eq. production basis, it presents as in line with other block 
caving projects. 

Figure 41: Capital intensity (US$/t of copper equivalent metal produced)

Source: J.P. Morgan estimates, Company data.
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Geology

Regional geology

The Cascabel project tenements are considered highly prospective for economic 
porphyry systems due to a number of accommodative geological factors related to 
their proximity to regional tectonic structures. Cascabel is located within the Western 
Tectonic Realm (WTR) that covers much of Ecuador and Colombia, a region 
characterized by terrane accretion and compressional tectonics associated with the 
nearby tectonic boundary between the South American plate and the converging 
Nazca plate below the Pacific Ocean.

This tectonic feature creates major subduction zones along the western edge of South 
America that provide the appropriate temperature and pressure conditions to produce 
new terranes, the forces required to generate crustal scale faulting and calc-alkaline 
magmatism conducive to creating porphyry mineral systems. Several calk-alkaline 
batholiths and plutons, of variable composition and age, intrude the terranes of 
Northern Ecuador and it is these plutons that are responsible for porphyry 
mineralisation within the region.

Figure 42: Cascabel in northern Ecuador sits near a major tectonic boundary

Source: J.P. Morgan, NASA

The north-west margin of South America is bound by north-northeast trending 
crustal scale faults, with the closest major feature to Cascabel being the Cauca-Pujili 
fault system. This fault system (which can be seen inside the red box in Figure 43)
comprises several fault structures which pass near or through the Cascabel 
tenements, including the Toachi fault which is proximal to the Alpala ore body.

Pluton: A major intrusive body 
of igneous rock formed 
beneath the Earth’s surface by 
the consolidation of magma.

Batholith: A large, discordant 
plutonic mass >100km2 in area 
made up of multiple intrusions 
of granite & related rocks.
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Figure 43: Regional tectonic plates and associated fault systems of Northern Ecuador and Colombia

Source: SOLG Cascabel technical report, February 2018

This region has a long history of compressional tectonics related to the nearby plate 
boundaries, but the presence of the Carnegie Ridge is a more recent cause for 
ongoing tectonic compression; a major ingredient in forming porphyry systems. This 
ridge has acted as a key feeder zone of shallow, buoyant subduction that has been 
trending eastward and interpreted to extend beneath the Ecuador-Colombia border 
and underlie the Cascabel tenements.
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Figure 44: The Carnegie Ridge has led to shallow subduction conducive to porphyries 

Source: SOLG Cascabel technical report, February 2018

Local geology

The Cascabel project is located on the western foothills of the Western Cordillera 
(mountain belt) in Northern Ecuador. The Caucha-Pujili fault system encompasses a 
series of sub-parallel structures running through this region, which are coincident 
with a north-northwest trending porphyry cluster known as the Alpala group. This 
area in the southern end of the Cascabel licence has been the major exploration focus 
of SolGold and hosts the Alpala copper-gold mineral resource.

Exploration drilling has defined a complex of northwest-trending, northeast-dipping 
diorite to quartz diorite intrusions that extend over 1900m along strike, 800m across 
and exceed 1,800m in vertical extent. The intrusions are hosted in a sequence of 
andesitic volcanoclastic rocks, lavas and volcano-sedimentary rocks of Eocene Age 
(34-56 million years ago).

Figure 45: Sample of diorite

Source: University of Pittsburgh

Diorite: A dark-coloured, 
coarse grained intrusive rock 
composed principally of silicate
minerals (plagioclase feldspar, 
hornblende, pyroxene)
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Figure 46: Regional geology surrounding the Cascabel project (seen in the black box in centre of image)

Source: SOLG Cascabel technical report, February 2018

Ore body formation

A total of six major phases of intrusion have been identified by SolGold based on 
composition and age, with each subsequent intrusion either introducing mineralizing 
fluids, remobilizing existing mineralization or contributing to localized overprinting.

 D10 Diorite to microdiorite: forms the first phase of intrusive activity, with 
intrusions tracking steeply dipping fault networks and being emplaced pre-
mineralization (but now contain mineralization post overprinting). The intrusion 
of D10 can be seen in Image A and A’ in Figure 48.

 QD10 Quartz diorite: intrudes along the same network as D10 in the form of 
dyke-like structures. The QD10 has been identified as an early stage mineralizing 
phase of intrusions and the main copper & gold bearing lithology. The highest 
grade drill intersections occur in QD10 and it is thickest in the core of the deposit 
at 1,400mbs. The QD10 intrusions can be seen in Image B and B’ in Fig. 48.

 D15 and QD15 dykes: these are the intra-mineralization diorite and quartz 
diorite lithologies. These intrusions are interpreted to have occurred post initial 
mineralization, but they introduced mineralizing fluids into the system that has 
formed stockwork mineralization and contributed to remobilization. The 
stockwork veins are the most extensive intrusive lithology of the Alpala deposit, 
extending from the base of mineralization to shallow areas and forming finger-
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like structures (see Figure 47).  The D15 and QD15 dykes can be seen in Image C 
and C’ in Figure 58.

Figure 47: Cross-cutting stock work veins are present throughout Alpala 

Source: SOLG Cascabel technical report, February 2018

 D20 and QD20: Late-mineralization diorite stock and dyke intrusions which are 
not interpreted to carry significant grade and post-date copper/gold 
remobilization.

SOLG believes that the geometry of the various lithologies and intrusive ore bodies 
that make up the Alpala deposit are well defined and have been modelled using 
drilling data to confirm 3D continuity. This work can be used when assessing other 
porphyry targets within the Cascabel tenements.

Figure 48: Stages of ore body formation shown from top down view (A, B, C & D) and cross section view (A’, B’, C’ & D’)

Source: SOLG Cascabel technical report, February 2018
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Mineralisation

SOLG geologists have identified mineralisation across all main intrusive ore bodies 
and porphyry-related vein types, however mineralising fluids are interpreted to have 
been introduced during the emplacement of the QD10 and, to a lesser extent, the 
QD15 intrusions. These two intrusive events are believed to be the two broad 
mineralising events at Alpala.

 The earliest formed sulphide minerals are present in B-type veins, which cross 
cut early, non-mineralised vein types (A-type veins) and consist of quartz-
magnetite-chalcopyrite, with bornite also present. Majority of the copper and gold 
in the deposit is found within B-type veins.

 Chalcopyrite-rick C-type veins contain significant amounts of metal but 
constitute a small volume-portion of drill core; that is, C-type veins are metal-rich 
but not as abundant as B-type veins. C-type veins contain minor bornite if any.

 D-type veins are generally quartz-serecite-pyrite dominant with associated 
chalcopyrite, minor bornite and molybdenite in some areas. These are late-
mineralisation veins formed in a cooler environment and often re-open old vein 
types.

Figure 49: Cross-cutting stock work veins labelled by vein type (B, C, D)

Source: SOLG Cascabel technical report, February 2018

Figure 50: Cross-cutting stock work veins labelled by vein type (B-, C- and D-type)

Source: SOLG Cascabel technical report, February 2018
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Alpala resource 

Jan 2017: Maiden resource

The Alpala deposit is a copper gold porphyry which sits within the Cascabel project. 
The Alpala Maiden Resource Estimate (MRE) was released in January 2018, setting 
out a 1.08Bt Indicated & Inferred resource at a 0.68% Cu equivalent grade, utilizing 
a 0.3% Cu Eq cut-off grade; 45% of contained metal sat within the indicated 
category. The maiden resource was based off 53,616m of drilling that had been 
completed between 2013 and October 2017. Following the release of the maiden 
resource, SOLG planned to conduct further drilling up to June 2018, before releasing 
an updated resource in 2018.

Nov 2018: Resource update

SOLG released an updated mineral resource for Alpala on 20th November 2018, 
growing the resource to 2.95Bt Indicated & Inferred resource at a 0.52% Cu Eq 
grade, utilizing a 0.20% Cu Eq cut-off. The update followed an acceleration of the 
drilling program, with a further 79,960m of drilling being undertaken, growing the 
total completed drilling metres to 133,576m. The 2017/18 exploration program was 
focused on establishing the geometry and further defining the geological 
characteristics of the Alpala deposit. 

High grade resource

The updated resource defined a high grade core of the Alpala deposit, which 
comprised 420Mt at 1.47% Cu Eq, containing 3.8Mt Cu and 12.3Moz Au at 0.9% Cu 
Eq cut off – 97% of this high grade core being within the Indicated category. The 
total resource (including both Indicated & Inferred) was increased to 2.95Bt at 0.52% 
Cu Eq, containing 10.9Mt Cu and 23.2Moz Au at a 0.2% Cu Eq cut off. 

Figure 51: Alpala resource under different cutoff grade assumptions

Source: SOLG Cascabel resource update, November 2018

2019 drilling program

The 2018 drilling program lifted the number of rigs on site at Cascabel to 12 (up 
from 4 prior to the MRE). Currently, SolGold is drilling at a rate of around 10,500m 
per month, with an extensive drilling program scheduled for 2019. SOLG has stated 
that the 2019 drilling campaign will prioritise drilling targets at Alpala SE, Alpala 
NW, Trivinio and Alpala Western Limb. 
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Figure 52: Multiple mineralization settings within Alpala drilling core (Bn: bornite, Cpy: chalcopyrite, Py: pyrite)

Source: SOLG Cascabel technical report, February 2018

Figure 53: Alpala deposit with grade shells and drill holes (as at Nov 2018 resource update)

Source: SOLG Cascabel resource update, November 2018
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Ecuador

Ecuador is a country located in western South America, bordering the Pacific Ocean 
between Colombia and Peru. The country is divided by the Andes Mountains which 
include volcanos & snow-capped peaks along with high mountain valleys where the 
capital city of Quito is located. The eastern part of the country is covered by the 
tropical Amazon basin while the western areas range from tropical to cloud forests. 

Figure 54: Ecuador is located in western South America

Source: CIA World Fact Book

Figure 55: The country borders Colombia, Peru & the Pacific Ocean

Source: CIA World Fact Book

Politics

Ecuador is a constitutional republic which is headed by an elected president. The 
president is elected to a four-year term and is able to serve on consecutive terms. The 
National Assembly comprises 137 members who are elected to a four-year term in 24 
provincial constituencies. Ecuador was part of the northern Inca Empire up until the 
Spanish conquest in 1533. Quito became a seat of Spanish colonial government in 
1563 and part of the Viceroyalty of New Granada which included Colombia, 
Venezuela and Quito, in 1717. Ecuador gained independence from Spain in 1822 to 
form a federation known as Gran Colombia. In 1830, Ecuador left the federation to 
become an independent country. The country marked 30 years of civilian governance 
in 2004, but this period too saw intense political instability. Protests in Quito led to 
the dismissal of three of Ecuador's last four democratically elected presidents. In 
2008, voters approved a new constitution, its 20th since gaining independence. The 
most recent general elections were held in April 2017, where Lenin Moreno was 
elected as President. Lenin Moreno had previously served as President Rafael 
Correa's Vice President from 2007-13. He is known to depart from his party's usual 
traditional policy and in his tenure has allowed private banks to work with cash, 
called for reforms to protect freedom of expression and has cut high ranking civil 
servant salaries. Due to an increasing separation between his government’s and 
party’s policies, Moreno was removed as the part leader on 1 November 2017, 
though he still retains the Presidency.
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Fiscal regime

Ecuador’s economy is heavily dependent on its petroleum resources, which 
accounted for roughly half of the country's export earnings in 2017. In 1999/2000, 
the economy suffered a banking crisis due to which reforms had to be taken. Part of 
the reform process was to adopt the US Dollar as legal tender. This served to stabilise 
the economy and return the country to positive growth for years that followed. In the 
period from 2007-2013, Ecuador experienced rapid growth and poverty reduction, 
thanks to booming oil prices. However, structural problems such as an inefficient 
public sector, macroeconomic imbalances and a lack of private investment still 
persisted in the background. As oil prices fell, these issues came to the fore with the 
country falling into recession in 2015-2016. Ecuador's economy contracted 2.2% in 
2016 as a result and the government was forced to cut capital spending amid 
declining oil prices and a high US Dollar. Since then, the government has been trying 
to adapt its economy to changes in the macro environment. To boost fiscal saving, 
the government started rationalizing public investment and current expenditures.

After his election in April 2017, Lenin Moreno worked to reengage the private 
sector. Ecuador's economy has recovered since with an economic growth rate of 
2.4% in 2017, a reduced fiscal deficit (from 7.3% of GDP in 2016 to 4.5% in 2017) 
and poverty rate at around 22.5%. Ecuador’s mining industry has grown significantly 
in recent years on the back of greater investor certainty, access to cheap energy, 
abundant water & promising exploration results. In 2018, the Moreno administration 
held a referendum on key issues to counter the previous president's policies in order 
to strengthen democracy, reduce corruption and further revive the economy. 

Currency

Ecuador saw one of the worst financial crises in its history in 1998. Losses of private 
banks were socialised with the state taking up bank obligations. The Central Bank of 
Ecuador as a lender of last resort issued sucres inorganically to finance loans and 
soon lost credibility in its currency. On March 9, 1999 the Executive Branch declared 
a banking crisis and the Government announced the dollarization of the Ecuadorian 
economy on January 9, 2000. The country's Central Bank is no longer able to issue 
its own currency and it took until June 2001 to convert existing sucres for US 
Dollars. Gradually, the financial system returned to normal and in 2004, deposits and 
credits returned to levels that were seen in 1998. 

Mining in Ecuador

Given the country has been heavily dependent upon oil revenues (member of OPEC), 
Ecuador has been looking to diversify its dollarized economy. However, for mining 
investors we see several issues to consider, notably the country’s investment 
environment, its mining legislation, and its mining fiscal regime. Our first 
assessment of investment attractiveness across jurisdictions is the World Bank’s Ease 
of Doing Business survey. Below, we have summarized the key components behind 
the rankings which we also feel are most relevant for mining. Comparing Ecuador to 
other major gold and copper mining countries, we see that Ecuador ranks 123rd, 
below most of the other major producing countries. Its ranking is primarily hindered 
by ‘Starting a business’ and ‘Resolving insolvency’, which we do not view as the 
most relevant for mining. However, Ecuador does not stand out against other mining 
geographies in other relevant categories either, such as ‘Construction permitting’, 
‘Access to electricity’ and ‘Paying taxes’. 
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Table 15: World Bank Ease of Doing Business Survey: Ecuador not well placed compared to other gold & copper jurisdictions

Overall
Construction 

Permitting
Electricity Access

Protecting 
Minority Investors

Paying Taxes
Enforcing 
Contracts

Australia 18 9 52 64 26 5

Canada 22 63 121 11 19 96

Chile 56 33 36 64 76 49

Peru 68 54 67 51 120 70

Panama 79 108 30 99 174 147

South Africa 82 96 109 23 46 115

Zambia 87 70 128 110 17 130

Brazil 109 175 40 48 184 48

Ecuador 123 113 94 125 143 79

DRC 184 165 174 165 180 178

Source: World Bank

2009 mining legislation determines development stages

Mining in Ecuador is principally governed by the Mining Act (“MA”), issued on 
January 29, 2009 and the General Regulation of the Mining Act (“GRMA”), issued 
on November 16, 2009. In the MA, mining activities are divided into four phases: 1. 
Initial exploration, 2. Advanced exploration (where Cascabel is currently positioned), 
3. Economic evaluation and 4. Exploitation. The two exploration phases are typically 
limited to four years each, while economic evaluation is limited to 2 years. 
Companies can apply for a two year extension to the economic evaluation phase if 
needed. A company’s application for commencing exploitation must be made during 
the economic evaluation phase. Within 6 months from the resolution, the concession 
holder must sign a Mining Exploitation Contract with the State through the Ministry. 
The contract covers the terms, conditions and time periods for the stages of mine 
development, plant/infrastructure construction, mining, ore processing, transportation 
and sale of the minerals extracted within the concession. An Environmental License 
and certain guarantees also have to be submitted and approved.

Fiscal regime: several elements to consider

Taxation for mining in Ecuador is split over several elements, much like other 
mining jurisdictions. We summarise these below. 

 Royalties: sliding scale between 5% and 8% for copper, gold, and silver. 

 Income tax: 22% on net income with the option of accelerated depreciation to 
increase tax shield in early years. 

 Labour profit sharing: 15%, where 12% is collected by the state and 3% is 
distributed directly to employees.

 Windfall or extraordinary gain tax: 70% of gross amount obtained from sales 
at a higher price than base price established in the Mining Exploitation Contract. 
However, this only applies once full capital investment is recovered. When an 
operation has been developed over several discrete stages, the excess profit is 
assessed from each stage separately. 
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Exploration

SolGold intends to apply its successful Cascabel exploration model to its other 
Ecuadorean projects, which include 2 epithermal gold systems and 8 porphyry 
targets. The Company has applied for over 100 concessions considered to be the 
most prospective in Ecuador, with 72 applications already granted. SolGold has 42 
geologists working in-country across four 100% owned subsidiaries, performing 
reconnaissance programs, soil sampling and mapping, with plans for geophysics and 
drilling programs in the near future.

Blanca

Rich epithermal gold mineralisation has been identified within the Blanca concession 
and is thought to be associated with large copper-gold porphyry systems in the area. 
A soil sampling program has been completed, with a geophysical survey planned to 
define drill ready targets. Sampling of outcropping veins have delivered results 
including 72g/t Au & 13g/t Ag, 19g/t Au & 0.4g/t Ag and 0.03% Cu & 17g/t Au. 

Cisne Loja

SolGold has had field teams conducting reconnaissance work at the three Cisne Loja 
concessions since December 2017. Stream sediment surveys have identified several 
large areas of strong gold mineralisation across the tenement, with mapping 
identifying outcropping epithermal style alteration and mineralisation over an area of 
2.5km by 1.5km. Rock chip samples have returned gold and silver results greater 
than 1 g/t Au with a best rock chip sample of 15.25g/t Au and 23.6g/t Ag.

Timbara

The Timbara projects hosts three major targets, the first showing outcropping 
porphyry style mineralization, the second presenting fine-grained diorite contains 
abundant stockworks of porphyry style quartz-chalcopyrite veins and magnetite 
veinlets, and the third has major quartz-hematite veining with localised bornite.

Porvenir

A stream sediment sampling program has delineated two geochemical anomalies, 
and SolGold geologists have identified mineralised outcrops which extend over some 
1.5km x 1km with chalcopyrite up to 7% and lesser covellite up to 1%, chalcocite up 
to 2%, bornite up to 1%, malachite up to 3% and pyrite. Soil sampling is now 
underway, with initial results showing soil values up to 0.42% Cu.

La Hueca

Stream sediment and panned concentrate sampling delineated 5 porphyry copper 
targets situated along the contact between the Zamora batholith and volcanic units. 
The results delineate a copper rich porphyry corridor running through the La Hueca 
project. One target has returned strong copper, gold and molybdenum anomalism 
over a large area 1.25km by 1.0 km. Further reconnaissance, detailed mapping, and 
sampling and trenching is planned, prior to refining targets for drill testing.

Chillanes

Stream sediment geochemical sampling has returned the highest copper results from 
any SolGold project in Ecuador with best results including 1140ppm Cu and 
1110ppm Cu. Follow up mapping and rock chip sampling is continuing with the best 
rock chip assay returned to date of 1.42% Cu.
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Rio Amarillo

Two main prospects have been identified in both Rio Armarillo; Chilanes consists of 
an extensive lithocap (2.4km x 2.4km) with strong stream sediment anomalies and 
hydrothermal breccias. Pugaran hosts abundant B-type veins and zones of strong 
copper mineralisation. It represents a 250m long outcrop of copper mineralisation 
consisting of B type veins with pyrite, chalcopyrite, chalcocite and bornite.

Cisne Victoria

Significant alteration and mineralisation has been identified that is  indicative of a 
large porphyry system. Best results include a 7m continuous channel chip sample 
that returned 7m @ 2.28% Cu, 0.73 g/t Au, 8.83 g/t Ag. Initial first pass exploration 
is continuing to define the extent of the copper mineralization.

Sharug

New diorite outcrops with alteration and mineralisation indicative of a potential 
porphyry copper-gold system have been observed. Hydrothermal alteration consists 
of chlorite, sericite and secondary biotite. Mineralisation is observed with up to 1.5% 
pyrite, 0.2% chalcopyrite, traces bornite, native copper traces, with chalcopyrite up to 
1% in mafics.

Salinas

The Salinas Project represents a high sulphidation epithermal Ag-Au-Cu target with 
indications of a nearby Cu-Au porphyry system. Previous diamond drilling 
conducted by Rio Tinto returned a best intersection of 75m at 2.0 g/t Au and 137 g/t 
Ag. Mineralisation is hosted in structurally controlled hydrothermal volcanic 
breccias. 
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Figure 56: SolGold’s exploration tenements across Ecuador

Source: J.P. Morgan estimates, company data
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Financial summary

Profit & loss statement

Table 16: Profit & loss summary

Profit & Loss Statement FY18 FY19E FY20E FY21E FY22E FY23E FY24E FY25E FY26E

Total revenue 0 5 0 0 0 0 0 0 956

Total costs -18 -24 -23 -23 -23 -23 -23 -27 -360

Underlying EBITDA -18 -18 -23 -23 -23 -23 -23 -27 595

Depreciation & Amortisation 0 0 0 0 0 0 0 0 -130

Underlying EBIT -18 -18 -23 -23 -23 -23 -23 -27 465

Net interest 1 2 2 0 -6 -2 -29 -71 -119

Pre-tax profit -17 -16 -21 -23 -29 -25 -52 -98 346

Tax paid -4 6 6 7 9 8 16 29 -104

Underlying NPAT -22 -11 -15 -16 -20 -18 -36 -68 243

Reported NPAT -22 -11 -15 -16 -20 -18 -36 -68 243

Source: J.P. Morgan estimates, Company data.

Cash flow statement

Table 17: Cash flow statement summary

Cash Flow Statement FY18 FY19E FY20E FY21E FY22E FY23E FY24E FY25E FY26E

Cash flow from operations

Receipts from operations 0 0 0 0 0 0 0 0 956

Payments from operations -20 -4 0 0 0 0 0 0 -321

Tax paid 0 4 6 7 9 8 16 29 -104

Other operating activities 11 -6 -13 -15 -21 -17 -44 -86 -134

Cash flow from operations -8 -6 -7 -8 -12 -10 -28 -56 397

Cash flow from investing

Payments for exploration -73 -94 -80 -80 -80 -80 -80 -80 -80

Payments for PP&E -3 -21 -50 -82 -224 -447 -559 -1063 -1007

Other investing cash flows -4 0 0 0 0 0 0 0 0

Cash flow from investing -79 -115 -130 -162 -304 -527 -639 -1143 -1087

Cash flows from financing

Proceeds from share issuance 79 121 150 0 798 0 0 0 0

Share issuance expense 0 0 0 0 0 0 0 0 0

Proceeds from borrowings 0 0 0 150 150 200 800 800 800

Repayment of borrowings 0 0 0 0 0 0 0 0 0

Other financing cash flows -3 0 0 0 0 0 0 0 0

Cash flows from financing 76 121 150 150 948 200 800 800 800

Net cash flow -7 1 13 -20 632 -337 133 -399 110

Source: J.P. Morgan estimates, Company data.
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Balance sheet

Table 18: Balance sheet summary

Balance sheet FY18 FY19E FY20E FY21E FY22E FY23E FY24E FY25E FY26E

Current assets

Cash 82 83 96 76 708 371 503 104 215

Receivables 4 5 5 5 5 5 5 5 5

Other current assets 0 0 0 0 0 0 0 0 0

Current assets 86 87 100 81 712 375 508 109 219

Non-current assets

Property, plant & equipment 4 25 74 156 380 827 1386 2449 3325

Exploration 143 232 304 376 448 520 592 660 716

Other non-current assets 7 10 10 10 10 10 10 10 10

Non-current assets 154 267 388 542 838 1357 1988 3119 4051

Total assets 240 354 489 623 1550 1732 2496 3228 4270

Current liabilities

Accounts payable 9 9 9 9 9 9 9 9 9

Other current liabilities 0 0 0 0 0 0 0 0 0

Current liabilities 9 9 9 9 9 9 9 9 9

Non-current liabilities

Borrowings 0 0 0 150 300 500 1300 2100 2900

Other non-current liabilities 0 0 0 0 0 0 0 0 0

Non-current liabilities 0 0 0 150 300 500 1300 2100 2900

Total liabilities 9 9 9 159 309 509 1309 2109 2909

Net assets 230 345 480 464 1241 1223 1187 1119 1361

Total equity 230 345 480 464 1241 1223 1187 1119 1361

Source: J.P. Morgan estimates, Company data.

Dividends

Given the early stage of SOLG’s development project, we would not expect a 
dividend to be paid to shareholders until construction of Cascabel is complete, the 
asset has reached commercial production and has begun yielding positive cash flows. 
Depending on future arrangements to fund the capital development of the project, 
there may or may not be debt that management might look to repay prior to 
establishing a dividend policy.
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Shareholders

Table 19: SOLG.LN top 20 shareholders summary

Shareholder Position % Out

Newcrest International Pty Ltd 281,216,471 15.23

BHP Billiton Holdings Ltd 205,721,826 11.14

DGR Global Ltd 204,151,800 11.06

Cornerstone Capital Resources Inc 170,156,414 9.22

Tenstar Trading Ltd 118,788,062 6.43

BlackRock Inc 111,282,949 6.03
Hargreaves Lansdown Asset 
Management 66,093,138 3.58

Rosseau Asset Management Ltd 57,065,254 3.09

Halifax Share Dealing Ltd 55,760,684 3.02

Mather Nicholas 41,798,473 2.26

Interactive Investor Trading Ltd 39,226,463 2.12

Barclays PLC 34,928,281 1.89

Franklin Resources Inc 27,077,835 1.47

SAMUEL DISCRETIONARY TRUST 26,451,225 1.43

HSBC Holdings PLC 25,356,285 1.37
PERSHING & CO NEW YORK CLI 
ACC 21,836,144 1.18

Global Prime Partners LLP 19,950,007 1.08

Royal Bank of Canada 19,753,407 1.07

MAXIT CAPITAL LP 19,591,768 1.06

OppenheimerFunds Inc 18,100,000 0.98

Source: Bloomberg.

Valuation

Our valuation is based on 1.0x NPV using a 10% nominal discount rate, in line with 
our approach for ASX-listed companies under coverage.

Table 20: SOLG valuation summary

Dec-19 US$m GBPm GBP/sh Price target (pence) 90.0

Cascabel (85% interest) 2938 2044 80.3 Discount rate (nominal) 10%

Corporate costs -140 -96 -3.8 Shares on issue (m) 1846

Exploration 339 250 9.8 JPMe diluted share count* (m) 2548

Hedging 0 0 0.0 *Used in NPV

Gross asset value 3136 2199 86.3

Less: Net debt -66 -49 -1.9

Valuation 3203 2248 88.2

Source: J.P. Morgan estimates.
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SolGold Board and Management 

Nicholas Mather, CEO

Nicholas Mather graduated in 1979 from the University of Queensland with a B.Sc. 
(Hons, Geology). He has 32 years' experience in exploration and resource company 
management in a variety of countries. As managing director of BeMaX Resources 
NL, Nicholas was instrumental in the discovery of the world class Ginkgo mineral 
sand deposit in the Murray Basin in 1998. At Arrow Energy NL, he drove the 
acquisition and business development of Arrow's large Surat Basin Coal Bed 
Methane project in south-east Queensland. Mr. Mather is a member of the 
Company’s Remuneration Committee and Health, Safety, Environment and 
Community Committee.

Brain Moller, Chairman

Brian Moller is a corporate partner in the Brisbane-based law firm Hopgood Ganim 
Lawyers.  He practices almost exclusively in the corporate area with an emphasis on 
capital raising, mergers and acquisitions. Brian holds an LLB Hons from the 
University of Queensland and is a member of the Australian Mining and Petroleum 
Law Association. Brian Moller acts for many publicly-listed resource and industrial 
companies and brings a wealth of experience and expertise to the board, particularly 
in the corporate regulatory and governance areas. He is a non-executive director of 
ASX listed DGR Global Ltd, Dark Horse Resources Limited, Aguia Resources Ltd 
and Platina Resources Ltd and Chairman of ASX listed AusTin Mining Limited. Mr.
Moller is a member of the Company’s Remuneration Committee, Audit Committee 
and the Health, Safety, Environment and Community Committee.

John Bovard, Non-Executive Director 

John Bovard is a civil engineer with over 48 years’ experience in mining, heavy 
construction, project development and corporate management throughout Australia 
and overseas. In addition to holding the position of Non-Executive Director on the 
Board of SolGold Plc, John is also a Non-Executive Director of Aus Tin Ltd. Major 
project experience also includes the SuperPit expansion at Kaloorlie as CEO and 
project manager of the Phosphate Hill Fertiliser Project in Queensland. His 
experience in the emerging resources sector includes being Managing Director of the 
start-up of St Barbara Mines (ASX) and Chairman of start-up Orbis Gold Ltd (ASX) 
together with completing a number of corporate “resuscitation” assignments. Mr.
Bovard is the Chair of both Audit Committee and Remuneration Committee and a 
member of the Health, Safety, Environment and Community Committee.

Dr. Robert Weinberg, Non-Executive Director

Dry Robert Weinberg gained his doctorate in geology from Oxford University in 
1973. He has more than 40 years' experience of the international mining industry and 
is an independent mining research analyst and consultant as well as an independent 
Non-Executive Director of a number of minerals exploration, development and 
mining companies.  Prior to his current activities Robert was Managing Director, 
Institutional Investment at the World Gold Council, and a Director of Gold Bullion
Securities. Dry Weinberg is considered to be the Company’s Senior Independent 
Director (SID).

Craig Jones, Non-Executive Director

Mr. Jones holds a Bachelor of Mechanical Engineering from the University of
Newcastle, Australia, and joined Newcrest Mining in 2008. He is currently the 
Executive General Manager Wafi-Golpu (Newcrest / Harmony). He has held various 
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senior management and executive roles within the Newcrest Group, including 
General Manager Projects, General Manager Cadia Valley Operations, Executive 
General Manager Projects and Asset Management, Executive General Manager 
Australian and Indonesian Operations, Executive General Manager Australian 
Operations and Projects, and Executive General Manager Cadia and Morobe Mining 
Joint Venture. Prior to joining Newcrest, Mr. Jones worked for Rio Tinto.  Mr. Jones 
is a member of the Company’s Health, Safety, Environment and Community 
Committee.

James Clare, Non-Executive Director

Mr. Clare is a partner at Bennett Jones LLP, one of Canada's leading corporate law 
firms.  He is a corporate and securities lawyer with extensive experience in the 
mining sector both domestically and internationally.  He was extensively involved 
with SolGold's TSX listing process and provides ongoing legal and corporate advice 
to the Company in relation to its Canadian regulatory and business matters. Mr. Clare 
also currently acts as a Non-Executive Director of PJX Resources Inc, Riverside 
Resources Inc and Spanish Mountain Gold Ltd.

Priy Jayasuriya, Chief Financial Officer

Priy is an innovative and solutions focused Chartered Accountant with over 20 years 
extensive commercial and Big 4 experience.  Priy has worked across diverse 
industries in demanding international environments in Australia, Singapore and the 
United States of America and brings a range of expertise in the areas of due 
diligence, internal control, corporate governance, international financial reporting 
and statutory compliance. Priy commenced his career with Ernst & Young and holds 
a Bachelor of Commerce Degree from the University of Queensland and is a member 
of the Institute of Chartered Accountants in Australia.

Karl Schlobohm, Company Secretary 

Karl has over 25 years' experience in the accounting profession across a wide range 
of business and industries. He has previously been contracted into CFO roles with 
ASX-listed resource companies Discovery Metals Limited and Meridian Minerals 
Limited, and as Company Secretary of ASX-listed Linc Energy Limited, Agenix 
Limited, Discovery Metals Limited and Global Seafood Australia Limited.  Mr.
Schlobohm is a Chartered Accountant and holds Bachelor Degrees in Commerce and 
in Economics, and a Master Degree in Taxation. Mr. Schlobohm is also contracted to 
act as the Company Secretary of ASX-listed DGR Global Limited, Dark Horse 
Resources Limited, Aus Tin Mining Limited and Armour Energy Limited.
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Appendix

Investment Thesis, Valuation and Risks

SolGold (Overweight; Price Target: 90p)

Investment Thesis 

SolGold PLC is an LSE & TSX-listed exploration company that has made a major 
copper/gold discovery in Ecuador. The company has reported a massive 2.9Bt 
resource for the Alpala deposit that includes a high grade core of 420Mt at a 1.47% 
copper equivalent grade. Drilling continues at Alpala, and upcoming catalysts 
include further exploration results, reserve estimates and potential corporate activity. 
We initiate with an Overweight recommendation (£0.90/sh PT).

Valuation

Our Jun-19 price target is based on 1.0x NPV using a 10% discount rate, in line with 
our approach for the Australian mid-cap gold sector.

Source: J.P. Morgan estimates.

Risks to Rating and Price Target

Downside risks include: (1) adverse outcomes in commodities, currencies, 
production and capex relative to our forecasts; (2) sovereign risks related to operating 
jurisdictions and (3) Development risks associated with a greenfield project.

Dec-19 US$m GBPm GBP/sh Price target (pence) 90

Cascabel (85%) 2938 2044 80.2 Discount rate (nominal) 10%

Corporate costs (tax-adjusted) -140 -96 -3.8 Shares on issue (m) 2548

Ex ploration 339 250 9.8

Hedging 0 0 0.0

Gross asset value 3136 2199 86.3

Less: Net debt -66 -49 -1.9

Valuation 3203 2248 88.2

This document is being provided for the exclusive use of DANIEL NICKELS at JPMorgan Chase & Co. and clients of J.P. Morgan.

{[{EuMywqqodF4qLRtKaCsmgyMfaOXynL43U2G7cwKCkU8ZVMJdBj5GsJQvkI7new3z7ed2sEH16RA}]}



51

Asia Pacific Equity Research
20 January 2019

Mathew Hocking
(61-2) 9003-6827
mathew.hocking@jpmorgan.com

SolGold Relative recommendation: Overweight
A$ in millions, year end Jun
Profit And Loss FY17 FY18 FY19E FY20E FY21E Valuation Summary A$m ps

Revenue 10 0 5 0 0 Current mkt capitalisation 0.00 0
Revenue growth - (100.0%) - (100.0%) -
COGS 0 0 0 0 0 Price Target 90

EBITDA (1) (18) (18) (23) (23) Capital growth to price target
EBITDA growth - 1152.0% 3.0% 25.8% 0.0%

EBITDA margin (14.9%) - (345.5%) - - Trading Multiples FY17 FY18 FY19E FY20E FY21E
Amortisation 0 0 0 0 0 PE Pre-abnormals 0.0 0.0 0.0 0.0 0.0
Depreciation 0 0 0 0 0 PE Reported 0.0 0.0 0.0 0.0 0.0

EBIT (1) (18) (18) (23) (23) EV/EBITDA 63.1 4.6 4.5 4.2 NM
EBIT growth - 1152.0% 3.0% 25.8% 0.0% EV/EBIT 63.1 4.6 4.5 4.2 NM
EBIT margin (14.9%) - (345.5%) - -

Net Interest (0) 1 2 2 0 Key Ratios FY17 FY18 FY19E FY20E FY21E
Pre-Tax Profit (1) (17) (16) (21) (23) Dividend Yield - - - - -

Tax 4 (4) 6 6 7 Franking 0.0% 0.0% 0.0% 0.0% 0.0%
Tax Rate (256.3%) (25.9%) (35.7%) (30.0%) (30.0%) Return on Assets (%) 3.2% (10.7%) (3.7%) (3.5%) (2.9%)
Minorities 0 (0) (1) 0 0 Return on Equity (%) 3.3% (11.0%) (3.8%) (3.6%) (3.4%)

Abnormals (post tax) 0 0 0 0 0 ROIC (%) - - - - -
Reported NPAT 3 (22) (11) (15) (16)

Leverage FY17 FY18 FY19E FY20E FY21E

Normalised NPAT 3 (22) (11) (15) (16) Gearing (Net Debt / Equity) (54.5%) (35.5%) (24.0%) (20.0%) 15.9%
Growth - (903.6%) (49.0%) 34.7% 7.6% Gearing (ND / (ND + E)) (119.6%) (55.1%) (31.5%) (25.0%) 13.8%

Net Debt / EBITDA 6296.8% 460.8% 452.0% 417.2% (321.4%)
End of Period Shares 1,513 1,696 1,846 1,951 1,951 EBIT Interest Cover (x) (19.3) 26.2 9.5 13.4 247.6
EFPOWA 1,513 1,696 1,846 1,951 1,951

Reported EPS ($) 0.00 (0.01) (0.01) (0.01) (0.01) Balance Sheet FY17 FY18 FY19E FY20E FY21E
Normalised EPS ($) 0.00 (0.01) (0.01) (0.01) (0.01) Cash 89 82 83 96 76
Growth - (777.8%) (56.9%) 37.7% 3.9% Receivables 1 4 5 5 5

Investments - - - - -
DPS ($) 0.00 0.00 0.00 0.00 0.00 Inventories 0 0 0 0 0

Growth - - - - - Other Current Assets 0 0 0 0 0
DPS/EPS payout 0.0% 0.0% 0.0% 0.0% 0.0% Total Current Assets 91 86 87 100 81

Net PPE 2 4 25 74 156

Cash Flow Statement FY17 FY18 FY19E FY20E FY21E Total Intangibles - - - - -
EBITDA (1) (18) (18) (23) (23) Other Non Current Assets 74 150 242 314 386
Net Interest (Paid)/Recd (0) 0 2 2 0 Total Non Current Assets 76 154 267 388 542

Tax Paid 2 0 4 6 7 Total Assets 167 240 354 489 623
(Inc)/Dec in Working Capital - - - - -

Other Operating Items 11 13 5 8 8 Creditors 3 9 9 9 9
Operating Cash Flow 14 (8) (6) (7) (8) Current Borrowings 0 0 0 0 0

Total Current Liabilities 3 9 9 9 9

Net Capex (0) (3) (21) (50) (82) Non Current Borrowings 0 0 0 0 150
Net Acquisitions 0 0 0 0 0 Non Current Provisions 0 0 0 0 0
Other Investing cashflows (13) (77) (94) (80) (80) Other Non Current Liabilities 0 0 0 0 0

Investing Cash Flow (13) (79) (115) (130) (162) Total Non Current Liabilities 0 0 0 0 150
Total Liabilities 3 9 9 9 159

Inc/(Dec) in Borrowings 0 0 0 0 150

Equity Issued 1 79 121 150 0 Equity 226 303 424 574 574
Dividends Paid 0 0 0 0 0 Reserves 15 24 33 33 33

Other Financing Cashflows 0 (3) 0 0 0 Retained Profits (77) (96) (112) (127) (143)
Financing Cash Flow 1 76 121 150 150 Outside Equity Interests (0) (0) 0 0 0
Net Cash Flow (5) (7) 1 13 (20) Total Shareholders Equity 164 230 345 480 464

Net Debt (89) (82) (83) (96) 74

Source: Company reports and J.P. Morgan estimates.
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Analyst Certification: All authors named within this report are research analysts unless otherwise specified.The research analyst(s) 
denoted by an “AC” on the cover of this report certifies (or, where multiple research analysts are primarily responsible for this report, the 
research analyst denoted by an “AC” on the cover or within the document individually certifies, with respect to each security or issuer that 
the research analyst covers in this research) that: (1) all of the views expressed in this report accurately reflect his or her personal views 
about any and all of the subject securities or issuers; and (2) no part of any of the research analyst's compensation was, is, or will be 
directly or indirectly related to the specific recommendations or views expressed by the research analyst(s) in this report. For all Korea-
based research analysts listed on the front cover, they also certify, as per KOFIA requirements, that their analysis was made in good faith 
and that the views reflect their own opinion, without undue influence or intervention.

Important Disclosures

  Market Maker/ Liquidity Provider: J.P. Morgan and/or an affiliate is a market maker and/or liquidity provider in the financial 
instruments of/related to SolGold.

  Debt Position: J.P. Morgan may hold a position in the debt securities of SolGold, if any.

Company-Specific Disclosures: Important disclosures, including price charts and credit opinion history tables, are available for 
compendium reports and all J.P. Morgan–covered companies by visiting https://www.jpmm.com/research/disclosures, calling 1-800-477-
0406, or e-mailing research.disclosure.inquiries@jpmorgan.com with your request. J.P. Morgan’s Strategy, Technical, and Quantitative 
Research teams may screen companies not covered by J.P. Morgan. For important disclosures for these companies, please call 1-800-477-
0406 or e-mail research.disclosure.inquiries@jpmorgan.com.

The chart(s) show J.P. Morgan's continuing coverage of the stocks; the current analysts may or may not have covered it over the entire 
period. 
J.P. Morgan ratings or designations: OW = Overweight, N= Neutral, UW = Underweight, NR = Not Rated

Explanation of Equity Research Ratings, Designations and Analyst(s) Coverage Universe: 
J.P. Morgan uses the following rating system: Overweight [Over the next six to twelve months, we expect this stock will outperform the 
average total return of the stocks in the analyst’s (or the analyst’s team’s) coverage universe.] Neutral [Over the next six to twelve 
months, we expect this stock will perform in line with the average total return of the stocks in the analyst’s (or the analyst’s team’s) 
coverage universe.] Underweight [Over the next six to twelve months, we expect this stock will underperform the average total return of 
the stocks in the analyst’s (or the analyst’s team’s) coverage universe.] Not Rated (NR): J.P. Morgan has removed the rating and, if 
applicable, the price target, for this stock because of either a lack of a sufficient fundamental basis or for legal, regulatory or policy 
reasons. The previous rating and, if applicable, the price target, no longer should be relied upon. An NR designation is not a 
recommendation or a rating. In our Asia (ex-Australia and ex-India) and U.K. small- and mid-cap equity research, each stock’s expected 
total return is compared to the expected total return of a benchmark country market index, not to those analysts’ coverage universe. If it 
does not appear in the Important Disclosures section of this report, the certifying analyst’s coverage universe can be found on J.P. 
Morgan’s research website, www.jpmorganmarkets.com. 

Coverage Universe: Hocking, Mathew David: Evolution Mining Ltd. (EVN.AX), Galaxy Resources Ltd. (GXY.AX), Iluka Resources 
(ILU.AX), Independence Group (IGO.AX), Kidman Resources Ltd. (KDR.AX), Mineral Resources Ltd. (MIN.AX), Newcrest Mining 
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(NCM.AX), Northern Star Resources Ltd. (NST.AX), OceanaGold Corporation (OGC.AX), Orocobre Ltd. (ORE.AX), Pilbara Minerals 
Ltd. (PLS.AX), Regis Resources Ltd (RRL.AX), St. Barbara Ltd. (SBM.AX), Western Areas Ltd (WSA.AX)

Jones, Patrick: Acacia Mining PLC (ACAA.L), Aluminium Bahrain (ALBH.BH), First Quantum Minerals Ltd (FM.TO), Fresnillo Plc 
(FRES.L), Hochschild (HOCM.L), Hydro (NHY.OL)

J.P. Morgan Equity Research Ratings Distribution, as of January 02, 2019

Overweight
(buy)

Neutral
(hold)

Underweight
(sell)

J.P. Morgan Global Equity Research Coverage 46% 40% 14%
IB clients* 53% 47% 37%

JPMS Equity Research Coverage 44% 41% 15%
IB clients* 75% 65% 56%

*Percentage of subject companies within each of the "buy," "hold" and "sell" categories for which J.P. Morgan has provided investment banking services 
within the previous 12 months.
For purposes only of FINRA ratings distribution rules, our Overweight rating falls into a buy rating category; our Neutral rating falls into a hold rating 
category; and our Underweight rating falls into a sell rating category. Please note that stocks with an NR designation are not included in the table above. 
This information is current as of the end of the most recent calendar quarter.

Equity Valuation and Risks: For valuation methodology and risks associated with covered companies or price targets for covered 
companies, please see the most recent company-specific research report at http://www.jpmorganmarkets.com, contact the primary analyst 
or your J.P. Morgan representative, or email research.disclosure.inquiries@jpmorgan.com. For material information about the proprietary 
models used, please see the Summary of Financials in company-specific research reports and the Company Tearsheets, which are 
available to download on the company pages of our client website, http://www.jpmorganmarkets.com. This report also sets out within it 
the material underlying assumptions used.

Analysts' Compensation: The research analysts responsible for the preparation of this report receive compensation based upon various 
factors, including the quality and accuracy of research, client feedback, competitive factors, and overall firm revenues. 

Registration of non-US Analysts: Unless otherwise noted, the non-US analysts listed on the front of this report are employees of non-US 
affiliates of J.P. Morgan Securities LLC, may not be registered as research analysts under FINRA rules, may not be associated persons of 
J.P. Morgan Securities LLC, and may not be subject to FINRA Rule 2241 or 2242 restrictions on communications with covered 
companies, public appearances, and trading securities held by a research analyst account.

Other Disclosures 

J.P. Morgan is a marketing name for investment banking businesses of JPMorgan Chase & Co. and its subsidiaries and affiliates worldwide.

All research reports made available to clients are simultaneously available on our client website, J.P. Morgan Markets. Not all research content is 
redistributed, e-mailed or made available to third-party aggregators. For all research reports available on a particular stock, please contact your sales 
representative.

Any data discrepancies in this report could be the result of different calculations and/or adjustments.

Options and Futures related research: If the information contained herein regards options or futures related research, such information is available only 
to persons who have received the proper options or futures risk disclosure documents. Please contact your J.P. Morgan Representative or visit 
https://www.theocc.com/components/docs/riskstoc.pdf for a copy of the Option Clearing Corporation's Characteristics and Risks of Standardized Options 
or http://www.finra.org/sites/default/files/Security_Futures_Risk_Disclosure_Statement_2018.pdf for a copy of the Security Futures Risk Disclosure 
Statement. 

Private Bank Clients: Where you are receiving research as a client of the private banking businesses offered by JPMorgan Chase & Co. and its 
subsidiaries (“J.P. Morgan Private Bank”), research is provided to you by J.P. Morgan Private Bank and not by any other division of J.P. Morgan, 
including but not limited to the J.P. Morgan corporate and investment bank and its research division.

Legal Entities Disclosures 
U.S.: JPMS is a member of NYSE, FINRA, SIPC and the NFA. JPMorgan Chase Bank, N.A. is a member of FDIC. Canada: J.P. Morgan Securities 
Canada Inc. is a registered investment dealer, regulated by the Investment Industry Regulatory Organization of Canada and the Ontario Securities 
Commission and is the participating member on Canadian exchanges. U.K.: JPMorgan Chase N.A., London Branch, is authorised by the Prudential 
Regulation Authority and is subject to regulation by the Financial Conduct Authority and to limited regulation by the Prudential Regulation Authority. 
Details about the extent of our regulation by the Prudential Regulation Authority are available from J.P. Morgan on request. J.P. Morgan Securities plc 
(JPMS plc) is a member of the London Stock Exchange and is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct 
Authority and the Prudential Regulation Authority. Registered in England & Wales No. 2711006. Registered Office 25 Bank Street, London, E14 5JP. 
Germany: This material is distributed in Germany by J.P. Morgan Securities plc, Frankfurt Branch which is regulated by the Bundesanstalt für 
Finanzdienstleistungsaufsich and also by J.P. Morgan AG (JPM AG) which is a member of the Frankfurt stock exchange and is regulated by the Federal 
Financial Supervisory Authority (BaFin), JPM AG is a company incorporated in the Federal Republic of Germany with registered office at Taunustor 1, 
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