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SolGold’s Alpala discovery in Ecuador is emerging as one 
of the largest and highest grade greenfield copper 
discoveries in the world. We have benchmarked it against 
other block caves and open pits and see potential for 
capitally efficient, bottom quartile cost operation with an 
NPV >$3bn, assuming peak ore throughput of 40mtpa. With 
Newcrest and now BHP on the register, SolGold should be 
valued by its utility to an acquirer. Applying an acquirer IRR 
threshold of 12.5-15% (inc. acq. cost) and pre-development 
copper transaction comps (EV/t Resource), we derive an 
$1.5bn valuation and initiate with a target price of 69p. 

Initial cave capitally efficient 
Benchmarking against operating and 
feasibility stage comps, Alpala could 
deliver initial capital intensity of $11k 
/t for the first HG cave (1.5% Cu eq.), 
vs. the next generation of low grade 
open pits in the Andes (c.$15k/t). 

 Bottom decile opex potential 
Opex of -40 to -60c/lb Cu post gold 
credits looks feasible initially, based 
on $25/t ore throughput falling to 
$17/t. As with capex, advantages are 
access to grid power, local water, 
initial high grades and recoveries. 

 

Exploration driving value 
Management are targeting its maiden 
5.4mt Cu, 12.3moz Au (@0.74Cu 
equiv.) resource to double in 2018.  
We assume HG ore (1.5%Cu eq.) 
grows by 110mt (+50%).  Each 20mt 
adds $600m to FCF & $280m to NPV.  
 

 An undervalued target 
Our model implies a suitor could pay 
44-76p/share and still achieve a 12.5-
15% IRR @ $3.50 Cu. SolGold trades 
on 2.4c/lb Cu eq. (on target resource) 
vs. avg. takeout multiples of 6.3c/lb 
for pre-development comps.   

 

SolGold valuation schematic 

 
Source: Liberum 
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Alpala economic estimates 
Assumptions  
Long run copper ($/lb) 3.00 
Long run gold ($/oz) 1,200 
GBP 1.30 
WACC (%) 8.0% 
Valuation  
NPV ($m) 3,195 
IRR (%) 19.5% 
Payback period (years)  5.0  
Total FCF generation ($m)  13,140  
Costs  
Average operating costs ($/t ore) 17.9 
Avg. op.  costs pre by-products ($/lb Cu eq.) 1.79 
Avg. op. costs post by-products ($/lb Cu) 0.69 
Capital costs  
Pre-production capital ($m) 2,495 
Sustaining capital ($m) 4,804 
Total life of project capital ($m) 7,299 
Operational Summary  
Maximum ore throughput (mtpa) 40 
Life of mine (years) 36 
Ore mined (mt) 1,286 
Average copper grade (%) 0.50% 
Average gold grade (g/t) 0.37 
Copper produced LoM (kt) 6,104 
Gold produced LoM (koz) 15,576 
Average annual copper production (kt) 170 
Average annual gold production (koz) 433 
Gold recoveries (%) 85% 
Copper recoveries (%) 90% 
 

Source: Liberum, Bloomberg 
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Company dashboard 

 

 

 

 

 
     SolGold is a copper and gold exploration company 
focused on Ecuador, a historically underexplored 
country along strike from 40% of the worlds copper 
production on the Andean copper belt. The maiden 
resource at its Alpala discovery from Dec ‘17 
contained 5.4mt of copper and 12.3moz of gold. 
Over 70km of drilling since then has confirmed the 
resource will grow considerably. In 2019, SolGold will 
commence testing a further 8 porphyry targets on its 
Cascabel license and copper and gold targets on 
other licenses. It is the largest holder of exploration 
ground in Ecuador with 3200km2 of licenses. 
 
 

 Emerging as one of the 10 largest greenfield copper 
projects in the world and 4th largest of its grade 

Benchmarking implies scope for capitally efficient 
development at $11k/t initial capacity…. 

…and also bottom decile opex at -40-60c/lb Cu 

Est. Alpala NPV8 of $3.2bn at $3/lb Cu 

8 more porphyry targets at Cascabel tested in 2019 

Potential competitive bid between Newcrest & BHP 

Trades at <50% of avg. Cu resource takeout multiple 
 

 Majority of Alpala resource is deep (>500m) and can 
only be extracted economically through development 
of a block cave, which is technically challenging 

Some uncertainty around Ecuadorian tax rates 

Significant capital cost of development (c.$2.5bn) 

 

 

 

 
 

How the target price is generated 

Value based on acquirer IRR threshold (p/share) 15% 12.5% Mid point 
Acquisition price that would deliver targeted IRR (inc. acq. cost) using Liberum development model 0.44 0.76 0.60 
Value based on pre-development transaction multiples based on $EV/t, target Alpala resource (p/share) Median Mean Mid point 
Copper transactions 0.49 0.80 0.65 
Gold transactions 0.81 1.42 1.12 
Weighted to expected revenue split 0.58 0.97 0.77 
Liberum valuation (p/share)    
Equal weight transaction/IRR threshold 0.51 0.86 0.69 

 

 

 

Grade and contained Cu equiv. metal of undeveloped discoveries in listed copper exploration companies 

 
Source: Company reports, Liberum 

 

Largest undeveloped greenfield copper deposits  Alpala vs. operating and feasibility study Block Caves 

 

 

 
Source: Company reports, Liberum 

 

Source: Company reports, Liberum 
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Investment summary 
• As the largest and highest grade deliverable copper project in a listed 

junior equity vehicle, SolGold has attracted the interest of majors – In 
December 2017 SolGold defined a maiden resource at Alpala of 5.1mt of 
copper and 12.3moz of gold @ 0.74% Cu equiv., which it believes could 
double following an updated Mineral Resource Estimate (MRE) in 
December 2018, based on a further 90km of drilling. For major mining 
companies hungry for copper exposure there is no project in the world 
both larger and higher grade within a listed junior exploration company 
that doesn't have serious permitting roadblocks (Pebble, Tampakan, 
Resolution), is in a palatable country (not DRC or Russia) or is already 
owned by a major (La Granja, El Pachon). These features have attracted 
both Newcrest (14.5%) and now BHP (6.1%) onto the register. A 
competitive bid situation may be on the horizon, particularly if the 2018 
resource statement lives up to expectation and the cluster of porphyry 
targets surrounding Alpala show further signs of becoming succesful 
discoveries when they are drilled in 2019.  

• Benchmarking against existing and proposed block caves highlights 
potential for strong economics (NPV >$3bn, IRR >19%) at Alpala - 
Alpala will be developed as a block cave with the bulk of the higher grade 
mineralisation commencing c.500m below surface.  We model a 
development scenario using panel caving over two lifts, initially mining the 
high grade core at a 20mtpa throughput in the upper lift, expanding to 
40mtpa as the lower lift is developed by year 8. Once the high-grade 
panels have been mined, the low grade ore will be mined for a further 24 
years. This could be thought of as similar to delivering a high-grade Wafi-
Golpu style greenfield development, followed by a low grade brownfield 
Cadia East style development. We benchmark capex and opex against 
both existing and proposed block cave developments with bankable 
feasibility studies and derive a $3.2bn NPV8, using $3/lb Cu and $1200/oz 
Au and assuming a 50% increase in high-grade ore from the 2017 MRE. 

• Alpala’s value is heavily leveraged to growth in the high-grade zones: 
The maiden resource estimate included 220mt of high grade (HG) material 
(1.5% Cu equiv., 0.9% cutoff) after which the average grade dropped to 
0.5% Cu equiv. The high-grade zones are the key driver of value at Alpala 
accounting for $2.8bn of our $3.2bn NPV. Every 20mt of high grade ore the 
company can add increases free cash flow by c.$600m above what could 
be delivered by the low-grade ore in the year of transition, and also pushes 
back significant capex on the low grade caves.  This roughly translates into 
an incremental $280m of project NPV per 20mt of HG ore, depending on 
the impact on cave development capex. 

• Upfront capital efficiency at Alpala can be superior to next generation 
open pits – Our benchmarking suggests an initial throughput rate of 20mt 
of high-grade ore (1.5% Cu equiv.) could be delivered for $2.5bn in upfront 
capex, implying initial capital efficiency of $11k/tonne Cu equiv. metal 
while the high grade core in the first cave is mined. Although block caves 
have a slower ramp up and require higher ongoing capital investment for 
cave and panel development, ultimately what is important for financiers 
and investors is capital to until positive cash flow. At $11k/tonne upfront 
capital efficiency would be around 30% less than the next generation of 
greenfield open pit porphyry's in the Andes which are costing closer to 
$15k/tonne. Alpala's key source of capital advantage stems from cheap 
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access to infrastructure (power, water, roads), its amenability for a high 
initial throughput rate and the high grade of the ore (c.1.5% Cu equiv.) with 
high (c.89% blended) recoveries. 

• Scope for negative cash costs (per lb of Cu) for 10+ years – 
Benchmarking opex against existing and proposed block caves implies 
cash costs in the -40c/lb to -60c/lb range, 71c/lb to 98c/lb per tonne of Cu 
equiv. production, whilst the high-grade core is being mined. Over the life 
of mine it averages bottom quartile at 68c/lb Cu ($1.46/lb Cu equiv.), but 
will be close to the 50th percentile $1.30/lb (net) once the low grade caves 
are in operation. We model opex of $25/t ore milled falling to $17/t, in line 
with estimates for Newcrest’s Wafi Golpu and the 2014 block cave 
feasibility study on OZ Mineral's Carapateena project. As with capex, 
source off the opex advantages are cheap power, initial high grades and 
high recoveries.  

• District scale potential:  Porphyry’s typically occur in clusters and 
SolGold’s geologists have identified a further 7 high priority targets in close 
proximity to Alpala on the Cascabel license. Once the 11 rigs at Alpala 
have completed drilling for the 2018 MRE, focus will move on to extending 
the orebody up to the North towards the Trivinio and Moran targets, which 
have been identified using the same geochemical and geophysical surface 
blueprint that discovered Alpala. Beyond the Cascabel license SolGold has 
more than 10 priority targets and 3200km2 of exploration ground in 
Ecuador, with four geologists working on each and an extensive array of 
targets. Highest priority would be the discovery of extremely high grade 
gold quartz veins (up to 617g/t) across a 10km strike at Bianca Nieves and 
an extensive lithocap 2.4km x 2.4km at Rio Amarillo, representative of a 
very large system with outcropping copper (c.0.5% ) and strong stream 
sediment anomalies. 

• A suitor could pay 44-76p ($1.0bn - $1.8bn) and still exceed target IRR 
threshold:  With two major miners now on its register we think of the value 
of SolGold in terms of its value to an acquirer. Based on our development 
model using benchmarked capex and opex estimates, we believe an 
acquirer could pay 44-76p per share for SolGold and still deliver a project 
IRR of 12.5-15%, inclusive of acquisition cost. Given the scarcity of 
projects of its size and grade, a universally bullish outlook for copper 
prices amongst major mining companies and SolGold’s land holding in this 
now highly prospective region, we think an acquirer would be willing to 
model incentive pricing ($3.50/lb) and accept a sub-15% IRR due to the 
upside potential in both prices and resource growth. 

• Trades at less than half the average of recent transaction multiples, 
applying Alpala target resource: With a resource growing as quickly as 
Alpala we must be forward looking in our valuation and as such, assume a 
doubling of the financial resource at the December MRE to 32.4mt Cu 
equiv. metal. On this basis SolGold trades 2.4c/lb of contained copper 
(equiv.) vs. average EV/resource multiples of of 6.34c/lb for pre-
development copper transactions over the past 10 years. Gold accounts 
for 30% of project revenues in our model, so recent gold transactions also 
carry some weight and would imply an even steeper discount. The average 
of feasibility stage gold transactions is $47/oz vs. SolGold's implied 
valuation of $8/oz. 

• Target price of 69p, upside from exploration: We initiate with a target 
price of 69p based on blending our implied acquirer target IRR threshold 
price and median/mean resource acquisitions multiples. Upside could 
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stem from a larger than modelled increase in HG material at the December 
2018 MRE (we model +50%), a larger overall resource number and/or 
confirmation of further discoveries at one of SolGold’s porphyry or gold 
targets, which will likely be tested in 2019. 
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Benchmarking Alpala 
SolGold’s Alpala discovery is already one of the largest and highest grade 
undeveloped greenfield copper discoveries in the world, eclipsed only by 
Kamoa Kakula, Udoken and Resolution for both size and grade. Its maiden 
resource from December 2017 contained 7.35mt of contained copper 
equivalent metal, or 5.1mt of copper and 12.3moz of gold at an average 
0.74%. The resource was based on 53km of drilling and since it was released, 
the company has drilled a further 90km at Alpala with 11 rigs now working full 
time to deliver an updated Mineral Resource Estimate (MRE) by December 
2018. Geologists are targeting a doubling of the resouce with 10mt of copper, 
25moz of gold and a significant increase in the high-grade core, currently 
220mt at 1.5% Cu equiv. 

Figure 1: Largest undeveloped greenfield copper deposits by contained copper 
and grade 

 
Source: Company reports 

 
The bulk of high grade mineralisation at Alpala commences around 500m 
below surface and so it will have to be mined using a panel caving or a block 
caving methodology.1 There are only a handful of proposed or operating block 
caves in the world today, so understanding the economics of such a 
development, particularly at such a preliminary stage of resource delineation 
and mine conceptualisation, is difficult. Developing a block cave mine 
presents significant technical challenges, but when performed well, results in 
a high production, low cost bulk mining method. 

To help improve understanding of how the economics at Alpala could look 
and to identify the key advantages, opportunities and risks vs. other 
developments, we have benchmarked key operating and capex parameters 
against existing and proposed block cave developments.  

 
1 High grade mineralisation has been discovered much closer to surface which may form part of the 
development plan in the future, but we have ignored it for our conceptual development model 
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Theoretical development model 

Before benchmarking Alpala we need to make some assumptions about how 
the orebody will be mined. Given the early stage of resource definition this 
model is obviously conceptual, but gives us a framework from which we can 
begin to think about valuation. 

As per recent company presentations we assume the orebody is accessed via 
a 6km decline, which could intersect initially with the Aguinaga target, but we 
ignore this for the purpose of our model. 

Figure 2: Alpala conceptual decline 

 
Source: company reports 

 
The size and phasing of caves/panels and the maximum ore throughput rate 
will be key determinants of the project’s economics.  

Our model assumes the high grade core (>0.9% Cu equiv.) is mined using 
panel caving in two sequential lifts, with the first lift operating from c.-500m to 
-1000m, and the second operating from c.-1000m to -1500m. Once mining 
has commenced on the high grade panels in the upper lift, development will 
commence at the lower lift, with both operating simulataneously from year 8 
and increasing ore throughput to 40mtpa. The company is increasingly 
confident that the continuity and footprint of the high grade central zone will 
be able to support a mining rate of 40mtpa and simultaneous production from 
two lifts. In our base case we assume the high grade resource increases by 
50% from the December 2017 MRE and 60% of the resources are located in 
the upper lift, 40% in the lower lift. 
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Figure 3: Modelled Alpala Resource breakdown (+50%)  Figure 4: Proposed cave breakdown 

 Tonnes Cu % Au g/t Cu equiv. Cu. Equiv. 
metal (mt) 

>1.1% CuEq. 180 1.06% 1.30 1.89% 3.4 
0.9 - 1.1% CuEq 150 0.70% 0.50 1.02% 1.5 
0.3 - 0.9% CuEq 1,290 0.40% 0.22 0.54% 6.9 
Total 1,620 0.50% 0.37 0.74% 11.9 
High Grade ore 330 1.34% 1.40 2.24% 4.9 
Low Grade ore 1,290 0.40% 0.22 0.54% 7.0 

 

  Tonnes Cu % Au g/t Cu equiv. Cu. Equiv. 
metal (mt) 

Lift 1 (HG Panels) 198 0.90% 0.94 1.50% 3.0 
Lift 2 (HG Panels) 132 0.90% 0.94 1.50% 2.0 
High grade panels total 330 0.90% 0.94 1.50% 5.0 
Lift 1 (LG Panels) 774 0.40% 0.22 0.54% 4.2 
Lift 2 (LG Panels) 516 0.40% 0.22 0.54% 2.8 
Total 1,620 0.50%          0.37  0.74% 11.9 

 

Source: Liberum 

 

Source: Liberum 

 
By using a panel caving methodology the orebody can be mined sequentially 
along the strike in panels, targeting high grade ore earlier. From a 
geotechnical perspective, the ore looks amenable to panel caving for a 
number of reasons;  

• The ore is relatively soft with Rock Quality Designation (RQD) values less 
than 25% in most areas.2 Rock mass quality ranges from poor to average, 
which at this early stage would appear to suggest favourable caveability 
conditions. 

• Drilling has thus far encountered low levels of clay which reduces 
likelihood of ore clogging and blocking at draw points. 

• Temperatures at depth appear to be low at c. 40 degrees at -1500m. 

• No aquifers have been encountered. 

Figure 5: Alpala proposed development 

 
Source: Liberum 

 
2 RQD is a measure of Rock-quality designation (RQD) is a rough measure of the degree of jointing or fracture in 
a rock mass, measured as a percentage of the drill core in lengths of 10 cm or more. High-quality rock has an 
RQD of more than 75%, low quality of less than 50%.  
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Relative to other operating and planned block caves, the depth of extraction 
level and height of the lifts are comparable, although lift 2 extraction level 
would be deeper than Oyu Tolgoi, Chuquicamata and Cadia. 

Figure 6: Lift height and depth of cover to orebody of producing and proposed 
block caves 

 
Source: Company reports 

 
Under our base case ore throughput increases to 40mtpa by 2034, with the 
first cave hitting nameplate capacity of 20mtpa by 2030. Our model assumes: 

• Each cave requires four years of development work and takes four years to 
ramp to nameplate capacity 

• The high-grade resources (1.5% with a 0.9% cut-off) grow by 50% from 
the 2017 MRE 

Figure 7: Alpala modelled ore throughput and metal production schedule 

 
Source: Libeurm 

NB: A 50% increase in resource would see production continue until 2067, assuming 100% mineable 
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Benchmarking capex 

Block caves have many of the same drivers of captial costs as other bulk 
mining operations; access to power and water, the size/throughput of milling 
and concentration equipment and ease of tailings disposal are all key drivers. 
But unlike open pit operations, nearly half of upfront capex pertains to 
underground development. 

In this section we benchmark Alpala's above ground and below ground 
capital costs separately and compare how our estimate of all-in initial capital 
costs look relative to other block cave operations.  

Cadia reference for underground development costs 

Newcrest has provided the most detailed, publicly available information on 
block cave development. It provides unit cost breakdowns for decline 
development, conveyers and transfer stations, block development, crushing 
stations and ventilation from its Cadia East development. 

Figure 8: Review of historical Cadia East capital costs 

Item Approximate 
cost (A$M) 

Physical Cost rate Detail 

Mine 
Decline ~240 8km x 2 

declines 
A$15,000/m Concrete roadways, cuddies, stockpiles, etc. 

Conveyors & transfer stations ~170 8km  A$20,000/m Conveyors to surface 
PC1 Macro-block ~210 70,000m2 A$3,000/m2  
PC2 Macro-block ~300 100,000 m2 A$3,000/m2  
Crusher station ~450 3 crushers A$150m Includes excavation, all equipment and transfer conveyor to main incline 

conveyor 
Ventilation ~320 4 circuits A$80m/circuit Raises, fans, lateral development, etc. 
Mine services ~100   Equipment, dewatering, heavy vehicle reticulation, workshops, etc. 
Surface 
Concentrator upgrades ~350    
Concentrate dewatering ~30    
Infrastructure ~90   Roads, tailings, water, power, buildings 
Studies & project delivery ~400   CS, PFS, FS + Project delivery (EPCM etc.) + Corporate costs 
Total approximate cost ~2,660    

 

Source: Newcrest  

 
We have benchmarked these unit metrics against approximations for the 
development at Alpala, using the mine development plan outlined in the 
previous section. While the reference data from Cadia are based on work 
which took place between 2012 and 2016, we think they still provide a 
reasonable estimate of unit costs given limited mining capex inflation since, 
which is really only beginning to show signs of re-emerging now.  

To be conservative we directly convert $A benchmarked unit costs in $US, 
even though Cadia East was constructed over a period where the AUD 
averaged 92c (vs. 72c spot). Our key assumptions for the up-front capital 
expenditure to first production are: 

• Twin 6km declines, with 7km of conveyers 

• 105km2 of block development, based on the upper lift, high grade panels 
being in a 350m x 300m block 

• 1 underground crusher to capable of handling 20mtpa of ore 

• 2 ventilation circuits, same as Cadia 
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Figure 9: Estimate of underground mine development capex to first production 

 Cost rate at Cadia (A$) Alpala lift 1 Alpala Cost ($m) 
Decline  $15,000/m 12,000 meters 180 
Conveyers & Transfer stations $20,000/m 7,000 meters 140 
Block development $3,000l/m2 122,500 meters 315 
Crusher station $150m/unit 1 units 150 
Ventilation $80m/circuit 2 circuits 160 
Mine services   100 
Total underground development   1,045 

 

Source: Liberum 

 
We also estimate capital costs of developing incremental lifts and panel 
sections using the same benchmarks, which imply life of mine sustaining 
capex of $2,875m (2018 real). 

Figure 10: Capital cost breakdown summary 

HG Panels, Lift 2 - maintain 20mtpa throughput    
Decline $15,000/m 2,000m  $                  30  
Block development $3,000/m2 105,000 m2  $                315  
Conveyers & transfer stations $20,000/m 2,000m  $                  40  
Crusher station $150m/unit 1  $                150  
Ventilation $80m/circuit 2  $                160  
Total    $                695  
    
LG Panels, Lift 1 - increase throughput to 40mtpa    
Decline $15,000/m 0m  $                   -    
Block development $3,000/m2 250,000m2  $                750  
Conveyers & transfer stations $20,000/m 1,500m  $                  30  
Crusher station $150m/unit 1  $                150  
Ventilation $80m/circuit 2  $                160  
Total    $             1,090  
    
LG Panels,  Lift 2 - maintain 40mtpa throughput    
Decline $15,000/m 0m  $                   -    
Block development $3,000/m2 250,000 m2  $                750  
Conveyers & transfer stations $20,000/m 1,500m  $                  30  
Crusher station $150m/unit 1  $                150  
Ventilation $80m/circuit 2  $                160  
Total    $             1,090  
    
Cave development sustaining   $             2,875 
Other sustaining   $             1,929 
Total LoM sustaining    $             4,804  

 

Source: Liberum estimates 

 

Carapateena and Cadia reference for surface costs 

For surface cost benchmarking we have again used Cadia East and Oz 
Minerals 2014 Feasibility Study for a block cave at Carapateena. Neither of 
these are ideal given their age, but more recent block cave feasibilities (such 
as Wafi Golpu, Grasberg DOZ or Hugo North at OT) or other large scale open 
pit operations (like Quellaveco), don’t provide a publicly available breakdown 
of capital items. 

Figure 11: Surface capex comparison 

 Alpala estimate Cadia East Carapateena 
Site establishment                  50                   -                     50  
Concentrator                500                 380                 370  
Infrastructure (roads/power/water/pipeline)                300                   90                 351  
Studies & Project delivery (Owners costs etc)                500                 400                 784  
Tailings dam                200                   -                   100  
Total             1,550                 870              1,655  

 

Source: Company presentations/reports, Liberum 
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Our estimate of above ground capital expenditure at Alpala turns out to be 
close to greenfield Carapateena and significantly more than brownfield Cadia 
East. A few comments around key capital items and sources of savings: 

• We assume $500m for Alpala’s concentrator that will need to process 
20mtpa of material vs. 12.5mtpa at Carapateena and sustaining capital at 
Cadia to maintain a 20mtpa output. 

• Investment in road, power and water infrastructure should be relatively low 
at Alpala, but the most likely route of transporting the concentrate to port 
is via a c.80km pipeline, which is likely to be the majority of infrastructure 
spend (c.$200m). We forecast total infrastructure spend of $300m vs. 
$351m at Carapateena.  

• Grid power can be brought to Alpala via a 60km line, similar to 
Carapateena. 

• Water at Alpala will likely be accessed from local river systems vs. the 
construction of a new bore field at Carapateena. 

• Minimal investment in new roads with a high-quality, paved bitumen 
road from Quito to the basecamp at the Southern-end of the Cascabel 
license. The government has constructed an unsealed road from base 
camp to the deposit. Cascabel is located at a low altitude with 
favourable topography and enjoys the benefit of mild weather all year 
round, making transportation and access for heavy equipment and 
materials relatively easy. 

• Pipeline 80km to port will be the largest source of surface infrastructure 
capital investment – we estimate c.$200m. The company is also 
exploring the option of using a disused rail which runs to port but would 
require refurbishment, although in our view this would probably only be 
economic if done in conjunction with government and for dual-usage. 

• We estimate $200m for the tailings dam. The project area around Alpala 
offers some favourable topography including natural valleys which would 
be obvious sites with lower construction and engineering costs vs. flat 
topography. 

• While cooling costs aren’t split out in the above estimates, this has the 
potential to be a major source of capital savings compared to deeper 
block caves.  Initial testwork at Alpala implies cooling, even for deep caves 
at Alpala, is unlikely to be necessary with temperatures not exceeding 37 
degrees at 1500m depth. 

Industry comparison 

When benchmarking capital intensity against other block caving operations 
we look at a number of measures - i.e. not just the amount of money that 
needs to be spent per unit of initial metal output. This is because block caves 
are likely to incur significant future capital expenditures as new panels and 
lifts are developed, so it’s useful to look at capital spend relative to the entire 
resource and over the course of the life of mine, as well as upfront capital 
intensity.  

We compare our estimates for Alpala against recently developed and 
proposed (feasibility stage) block caves on three key metrics. In each of these 
areas Alpala screens favourably vs. other greenfield operations, due to a few 
factors: 
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• Initial copper production is elevated due to mining the high-grade core first 
- we estimate the average grade in the first two caves to be 1.5% Cu 
equiv. 

• Significant capital savings on provision of infrastructure: electricity, roads, 
water, cooling etc 

• The size of the orebody and potential in later years for high volume, low 
grade mining  

• High recoveries (90% Cu and 85% Au) due to the copper mineralisation 
being primarily chalcopyrite and bornite 

1. Capex per tonne of initial ore throughput:  The idea is to benchmark the 
capital cost of bringing the first phase of a project into operation, focusing 
tonnes of ore through the mill, independent of the grade of the ore. Alpala 
screens well vs. other greenfield operations Wafi Golpu and Carapateena, 
a function of high initial throughput (20mtpa) vs 17mtpa at Wafi and 
12mtpa at Carapateena. Savings on infrastructure capex are also helpful. 

Figure 12: Capex per tonne of initial ore throughput, recent block cave 
developments and feasibility studies 

 
Source: Liberum, company reports 

 
2. Capex per tonne of initial Cu equiv. production: We estimate Alpala’s 

upfront capital intensity, i.e. capital spent to hit peak production in the first 
cave, an extremely competitive $11k/tonne. At this level it is competitive 
not only vs. block caves, but also open pits. Clearly further signficant 
capital will be required to open up incremental caves, but it compares 
favourably to Cadia East, which is mainly a function of higher initial grades. 
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Figure 13: Capex per tonne of initial Cu equiv. metal production 

 
Source: Liberum, company reports 

 
3. Initial capex per tonne of total Cu equiv. metal in reserves: Block caves 

require capital to be spent over the life of the mine as new panels and lifts 
are developed.  However, due to the cost of accessing the orebody and 
surface infrastructure, upfront capital expenditure is the most expensive 
part of total project capital spent per unit of output. It is therefore 
preferable for the initial capital expenditure to provide access to a larger 
orebody. Using Alpala target resource (10mt Cu, 25moz Au) and assuming 
50% resource to reserve conversion  we can see that the capital required 
to deliver the first cave delivers significant long-term value. 

Figure 14: Capex per tonne of contained Cu equiv. metal in ore 

 
Source: Liberum, company reports 
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Benchmarking opex 

Recent feasibility studies such as Wafi Golpu (2018) and Carapateena (2014) 
expect operating costs of around $17/t of ore milled. While smaller operating 
block caves such as Padcal and New Afton have been able to achieve opex 
around this level, larger caves where we have data, such as Cadia East, have 
failed to hit these targets. In the case of Cadia East, its best half from a unit 
operating cost perspective was June 2016, where it delivered $24/t ore milled. 
Cadia’s ability to reduce costs to levels seen in the June 2016 half have been 
impacted by a seismic event in April 2017 and a tailings dam wall failure in 
March 2018, but also point to the complexities of block cave development. 

Figure 15: Block cave operating costs, proposed and operating mines ($/t ore 
milled)  

 
Source: Liberum, company reports 

 
There are always challenges to meet nameplate operating costs, we think 
there is good reason to believe Alpala could achieve similar opex estimates to 
those published in the Wafi and Carapateena studies. Alpala has a few 
relative advantages: 

• High metal recoveries: Because the copper mineralisation at Alpala is 
chalcopyrite and bornite it expects to attain recoveries of c.90% for 
copper and 85% for gold - initial met test work has indicated recoveries 
around 93% and 87%. 

• Access to relatively cheap grid power: Early indications are power can be 
accessed for 5-7c/kWh vs. Chile at c.10c/kWh and Peru at c.6.5c/kWh. 

• Easy water access: Likely from local rivers. 

• The ore is relatively soft with Rock Quality Designation (RQD) values less 
than 25% in most areas. 

In our model we assume $17/t isn’t reached until year 9 of operation, with 
costs in year 1 starting at $25/t Ore milled. This translates initially into 
declining unit costs as the high grade panels continue to be mined, with gross 
cash costs troughing at 71c/lb of Cu equiv. metal and net cash costs 
troughing at -0.59c/lb. As development moves into the lower grade caves unit 
costs begin to increase quickly, peaking at a gross cash cost of $1.80/lb of 
Cu equiv. or net cash cost of $1.30/lb of Cu. 
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Figure 16: Gross cash costs per tonne of ore milled  Figure 17: Gross and net cash costs per tonne of Copper 
metal produced 

 

 

 

Source: Liberum 

 

Source: Liberum 

 
Under this scenario Alpala would be a bottom decile operation whilst mining 
high-grade caves in the first 10+ year, moving to around the 50th percentile 
as it moved into the low-grade ore. 
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Desktop model project economics 

Applying the capex and opex estimates from the benchmarking process 
above to our development plan based on the target resource and 50% 
increase in HG core, delivers a 19.5% IRR and $3.2bn NPV.  

Figure 18: Project summary operating and financial data 
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NPV ($m) 3,195 
Ungeared IRR (%) 19.5% 

Payback period (years) 5.0 
Total FCF generation ($m) 13,140 

C
o

st
s Average operating costs ($/t ore) 17.9 

Average operating costs pre by-products ($/lb Cu eq.) 1.79 
Average operating costs post by-products ($/lb Cu) 0.69 
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Maximum ore throughput (mtpa) 40 
Life of mine (years) 36 

Ore mined (mt) 1,286 
Average copper grade (%) 0.50% 
Average gold grade (g/t) 0.37 

Copper produced LoM (kt) 6,104 
Gold produced LoM (koz) 15,576 

Average annual copper production (kt) 170 
Average annual gold production (koz) 433 

Gold recoveries (%) 85% 
Copper recoveries (%) 90% 

 

Source: Liberum 

 

Figure 19: Alpala initial block cave development model cash flows 

 
Source: Liberum 
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Alpala economics competitive with next-gen open pits 

Block caves are more technically challenging than open pit operations and 
typically have higher capital intensities and unit operating costs per tonne of 
ore milled. But, because of these features block caves also need to be higher 
grade, and can deliver superior upfront capital efficiencies and lower 
operating costs per tonne of metal produced than competing open pit 
projects.  

Wafi Golpu vs. Quellaveco 

To illustrate this point we look at recently published feasibility studies for a 
proposed block cave and open pit. Newcrest/Harmony's 2018 BFS on Wafi 
Golpu (block cave) and Anglo American’s published estimates for the recently 
approved Quellaveco (open pit) operation. Quellaveco is fairly typical of 
greenfield copper porphyry’s in the Andes that will need to be developed over 
the next decade to keep the copper market in balance – similar projects 
include La Granja, Taca Taca, El Pachon, NuevaUnion etc. Its grade is c.0.6% 
Cu equiv., it has a high grade core, but will need to make investments in 
power and water infrastructure. 

Figure 20: Wafi Golpu Block Cave BFS vs. Quellaveco Open Pit BFS 

  Wafi Golpu (2018) Quellaveco (2018) 
Resources    
Ore reserve tonnes mt 376 1,333 
Copper grade % 1.26% 0.57% 
Gold grade g/t 0.90 0 
Molybdenum grade % - 0.02% 
Silver grade g/t - - 
Copper equiv. grade % 1.84% 0.64% 
Copper tonnes kt 4,738 7,598 
Copper equiv. tonnes kt 6,904 8,478 
    
Production    
Ore value $/t 121 42 
Ore throughput Mt pa 17 42 
Recovery % 87% 93% 
Copper production Kt pa 161 225 
Gold production Koz pa 266 0 
Silver production Koz pa - - 
Molybdenum production Kt pa  25 
Copper equiv. production Kt pa 209 300 
Copper equiv. production M lbs pa 461 661 
Life of mine years 28 30 
    
Capital    
Capex to first production $m 2,825 4,333 
Capital intensity of production $/t ore throughput 166 102 
Capital intensity of production $/t Cu equiv. 13,500 14,444 
Total capital intensity (LoM) $/t LoM Cu equiv production 919 717 
    
Operating    
Cash costs $/tore 25.8 18.3 
Cash costs $/lb Cu equiv. 0.95 1.17 
Cash costs $/lb Cu 0.26 1.05 

 

Source: Company reports 

 
A few key points stand out from the above comparison. 

Wafi's upfront capex per tonne of ore throughput is 62% higher than 
Quellaveco's but its capex per tonne of copper equivalent production is 7% 
lower. 
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Figure 21: Capital intensity of ore through the mill vs. capital intensity of copper 
equivalent tonnes produced 

 
Source: company reports, Liberum 

 
Wafi’s opex per tonne of ore throughput is about 41% higher, but 19% lower 
per tonne of metal produced. 

Figure 22: Cost/t ore throughput vs. Cost/t Cu metal & Cu equiv. metal 

 
Source: company reports, Liberum 

 
Even life of mine capital efficiency (total capital spent over LoM / total Cu 
equiv. metal produced) is only 28% higher at Wafi, not enormous considering 
it requires the development of three separate lifts. 

Alpala vs. Quelleveco 

While our estimates are preliminary and can’t compare with the BFS 
estimates of Quellaveco, they do highlight a project that has the potential to 
offer comparable returns. This is significant because major mining companies 
will soon need to trade off between making investments in large low-grade 
open pits and block caves like Alpala.   
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Figure 23: Liberum benchmarked Alpala benchmark. vs. Quellaveco 

  Quellaveco (2018) Alpala (Liberum est.) 
Resource     
Ore reserves (Alpala est) mt                                 1,333  1,286 
Copper grade % 0.57% 0.50% 
Gold grade g/t 0 0.37 
Molybdenum grade % 0.02% 0% 
Copper equiv. grade % 0.64% 0.74% 
Copper tonnes kt                                 7,598                                  6,104  
Copper equiv. tonnes kt                                 8,478                                  7,896  
    
Production    
Ore value $/t                                      42                                       49  
Ore throughput mtpa                                      42                                       40  
Recovery % 93% 89% 
Copper production kt pa                                    225                                     170  
Gold production koz pa 0 433 
Molybdenum production kt pa                                      25  0 
Copper equiv. production kt pa                                    300                                     248  
Copper equiv. production mlbs pa                                    661                                     547  
Life of mine years                                      30  36  
    
Capital    
Capex to first production $m                                 4,333                                  2,495  
Life of project capex $m                                 6,433  7,299  
Capital intensity of LoM production $/t Cu equiv. 715 772 
Sustaining capex $m                                 2,100                                  4,804  
    
    
Operating    
Cash costs $/t ore                                   18.3                                    17.9  
Cash costs $/lb Cu equiv. 1.17 1.79 
Cash costs $/lb Cu 1.05 0.76 

 

Source: Liberum, company reports 

 
A few points stand out in the above comparison: 

1) We don’t have a metal production profile for Quellaveco, but it looks 
likely that Alpala could have superior up-front capital intensity.  Capex 
to first production at Alpala is $2.5bn on our estimate vs. $4.3bn at 
Quellaveco. SolGold’s first 20mt capacity cave could produce 230kt 
of Cu eq. metal, for an upfront capital intensity of $10.8k/tonne. To 
achieve a similar level of capital efficiency Quellaveco would need to 
deliver around 400kt of copper production in its early years vs. 300kt 
over its life of mine. 

2) Life of project capital expenditure also looks competitive. Our model 
predicts asset each tonne of copper equivalent metal produced at 
Alpala requires $772 of capital vs. $715 at Quellaveco.   

3) Operating costs per tonne of copper produced are materially lower 
thanks to the gold by-product credit (62c/lb vs. $1.05/lb). If we 
assume all sustaining capital (cave development etc.) is an operating 
cost, then all in opex is $1.46/t Cu vs. $1.05/t Cu at Quellaveco. 
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Exploration driving value 
Beyond the known resource at Alpala, there are four near-term value drivers 
for SolGold: 

• Growth in the Alpala resource, in particular the high grade core 

• Further extensions on the Cascabel license in at Moran, Trivino and 
Aguinaga and five other porphyry targets 

• Testing high-grade gold targets at Blanca 

• Applying the exploration blueprint across regional licenses 

 

Growth in high-grade tonnes at Alpala are hugely accretive 

High grade is growing at Alpala central and extending to the north-west 

Since the maiden resource was announced at Alpala drilling activity has 
accelerated markedly – at the end of 2017, 53km of drilling had been 
completed, by the end of 2018 a further 114km will have been drilled. In its 
latest corporate presentations the company is now targeting a doubling of the 
resource at Alpala to c.10mt of copper and 25moz of gold (at a >0.3% Cu 
equiv. cutoff). 

As part of this volume increase the company also expects the high-grade core 
will grow, both from infill drilling and also extensions to the North-West. We 
define the high-grade area as the 220mt @ 1.5% Cu equiv. with a cutoff of 
0.9% Cu equiv. from the 2017 maiden resource statement.  

An example of the potential for resource extension to the North-West comes 
from hole 55R, released in August, which encountered:  

• 832m @ 1.41% CuEq (0.72% Cu, 1.10g/t Au), incl. 

• 562m @ 1.72% CuEq (0.85% Cu, 1.37g/t Au), incl. 

• 304m @ 2.52% CuEq (1.15% Cu, 2.18g/t Au), incl. 

• 182m @ 3.46% CuEq (1.49% Cu, 3.14g/t Au) 

There are a number of further targets both to the North West and South East 
which we touch on later, but all 11 rigs are currently working on delivering 
information for the updated 2018 MRE due in December. 

This report is prepared solely for the use of Broking Ideas of Liberum



 
 

 

  SolGold - Initiation 
3 October 2018 

   

   25 

Figure 24: Magnetic and IP chargeability model overlaid with high-grade Cu/Au mineralisation from 2017 MRE, showing 
untested targets extending to the SE and NW toward Trivinio and Moran 

  

Source: Interpreted from company presentaion 

 

Every 20mt of high-grade adds an incremental $600m to Free Cash Flow  

Adding to the high-grade resource is the most value accretive activity SolGold 
can undertake at Alpala. To put the value of these tonnes in the context of our 
current model:  

• The high grade (HG) panels account for $2.8bn, of our estimated project 
total $3.2bn NPV, using only the December 2017 maiden resource. It is 
mined in over the first 12 years, while the metal from the low grade ore 
takes 25 years. 

• Each incremental 20mt of HG ore adds c.$600m of FCF above what could 
be delivered by the low-grade ore and also pushes back significant capex 
on the low grade caves. This roughly translates into $280m of NPV, 
depending on the impact on cave development capex. 
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Figure 25: Source of FCF over life of mine  Figure 26: Source of FCF by cave grade 

 

 

 
Source: Liberum 

 

Source: Liberum 

 
If we benchmark Alpala's high-grade core against other proposed and 
existing block caves, its value becomes clearer. At 1.5% Cu equiv. it is slightly 
lower grade than both Wafi (1.75%) and Hugo North (1.89%), but it is 
supported by the large, lower grade orebody, which will ultimately be 
significantly larger than Cadia East in terms of contained metal. 

Figure 27: Alpala High Grade core vs other proposed and existing block caves 

 
Source: Liberum 

NB: Bubble size represents tonnes of ore 

   

 (700)

 (200)

 300

 800

 1,300

 1,800

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41

FC
F,

 $
m

Year

High grade caves Low grade caves

High grade 
caves
87.5%

Low grade 
caves
12.5%

Cadia East

Wafi Golpu

Oyu Tolgoi Hugo
North (Lift 1)

Carapateena 
(2014 Feas)

Alpala HG
Core Resource

(2017) Alpala Maiden 
Resource (2017)

Alpala HG
Core Target

Alpala Resource
Target

0.0%

0.5%

1.0%

1.5%

2.0%

2.5%

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0

C
u 

eq
ui

v.
 g

ra
d

e

Cu equiv. metal (mt)

This report is prepared solely for the use of Broking Ideas of Liberum



 
 

 

  SolGold - Initiation 
3 October 2018 

   

   27 

Moran & Trivinio could extend Alpala to the North 

Once drilling for the updated 2018 MRE has been completed we expect focus 
will move on to extending the orebody up to the North, towards the Trivino 
and Moran targets, approximately 2-3km to the North. Successful extension 
drilling to the North-West of Alpala in 2018 suggests there is potential for the 
mineralisation to be continuous.  

Moran and Trivinio were generated using the same blueprint that identified 
Alpala and could double the size of the target resource based on the 
geophysical and geochemical footprint.  Rigs will likely begin testing these 
targets from Q1’19. 

Figure 28: Speculative geological interpretation of potential porphyry system 
beneath Trivinio that coalesces with the Alpala porphyry system to the South 

 
Source: company presentation 

 
Further to the North-East lies the Aguinaga target where the company 
undertook 7km of drilling earlier in 2018, the only target outside Alpala to be 
drilled. Porphyry mineralisation was encountered but at lower grades than 
Alpala (c.0.5% Cu equiv. for the best intersections) and the decision was 
taken to bring all 11 rigs back to Alpala to deliver the best outcome for the 
updated MRE in 2018. 

Typically porphyrys occur in clusters and the company has identified 14 
potential porphyry centres on the Cascabel license of which 7 are high priority 
drill targets; Alpala South East, Alpala East, Cristal, Trivinio, Moran, Aguinaga 
and Tandayama America. 
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Figure 29: Geophysical and Geochemical anomalies on the 
Cascabel license 

 Figure 30: Porphyry targets on the Cascabel license 

 

 

 
Source: Company presentations 

 

Source: Company presentations 

 
Testing high-grade gold targets at Blanca 

The discovery of extremely high grade gold quartz veins across a 10km strike 
at Bianca has made it SolGold’s highest priority drill target outside of the 
Cascabel license. Grab samples have recorded grades as high as 617g/t Au, 
0.59% Cu, 317g/t Ag and 0.74% Zn. Epithermal gold quartz veins are  often 
found in close proximity to porphyry deposits, where a hydrothermal solution, 
heated by the same underground magma chamber, has flowed through an 
open fissure. 

The company is currently awaiting an amended environmental permit for the 
license which specifically permits drilling (not just surface sampling), and is 
intending on drilling the target during 2019. 

Applying the blueprint across its tenement holding 

Beyond Cascabel and Blanca SolGold has a further 8 targets (1 epithermal 
gold, 7 porphyry) across its tenement holdings, which are over 3200km2 and 
span the length of the country. Each prospect is based on varying levels of 
data (soil sampling, visual) and has four full-time geologists working on it.  

In simple terms, the blueprint that was applied in discovering Alpala is based 
on overlaying key sets of geochemical and geophysical data looking for 6 
indicators: 

• Air Magnetic highs – magnetite found within porphyry systems and 
typically associated with copper sulphides. 
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• Manganese lows from soil sampling –  helps confirm strong hydrothermal 
alteration associated with porphyry systems, with manganese stripped 
from clays. 

• Molybdenum highs – molybdenum casts a wider halo than copper 
mineralisation within the porphyry system and is more resistant to erosion. 

• High Cu/Zn ratios – helps identify the central part of the system - zinc sits 
in the borders of the porphyry system and drops in the central zone. 

• Mineralised corridor structural intersections – structural intersections 
create weakness which facilitate porphyry intrusions. These intersections 
are identified by compiling work from magnetics structures, topographical 
structures, electrical surveys, mapped sulphides and veins and soil 
geochemistry. 

• Advanced argillic alteration – this involves identifying elements and ph 
levels of clays. Clays formed by hot fluids indicate potential for a porphyry 
system below and also that the system has not been heavily weathered - 
i.e. porphyry remains in tact. 

More detail on each target is provided in the company’s latest presentations, 
but the most advanced of the next set of porphyry targets is at the Rio 
Amarillo license to the South East of Cascabel.  Geologists have discovered 
an extensive lithocap 2.4km x 2.4km, representative of a very large system, 
with outcropping copper (c.0.5% ) and strong stream sediment anomalies. 
Low clay ph is consistent with being high in the porphyry system which may 
indicate an in-tact system below. 
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Majors have rushed to grab regional land packages 

Testament to the prospectivity of the region around Cascabel is the influx of 
foreign mining companies tendering for licenses in the region. 

Figure 31: Regional licenses around Cascabel (red) 

 
Source: SolGold 

 
Some of the headline numbers on amounts tendered have been 
conspicuously large, although these “investment commitments” aren't 
necessarily reflective of true costs. The numbers detailed in the table below, 
published in local newspapers, reflect the mining company's expectation of 
spend on each license over its duration. In reality the companies will let most 
of these licenses lapse and have no commitment to fulfil the “commitment”. 
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Figure 32: Recent exploration land auctions in Ecuador 

Parent company Bidder Area (ha) Value ($) No. of concessions  $ per concession $ per ha 
Hancock Hanrine Ecuadorian Exploration & Mining 23,182  337,100,000  6 56,183,333  14,541  
SolGold Valle Rico Resources 82,867  237,160,644  19 12,482,139  2,862  
SolGold Green Rock Resources 93,545  179,437,412  24 7,476,559  1,918  
Newcrest Newcrest Ecuador 29,979  147,728,200  7 21,104,029  4,928  
SolGold Cruz del Sol Resources 102,981  93,660,200  25 3,746,408  909  
BHP Cerro-Quebrado 26,695  88,438,307  7 12,634,044  3,313  
SolGold Carnegie Ridge 40,450  56,254,454  9 6,250,495  1,391  
INV Metals INV Minerals Ecuador 46,594  33,623,081  17 1,977,828  722  
Lumina Gold corp. Odin Mining del Ecuador 83,596  25,944,368  21 1,235,446  310  
Auriana Gold corp. Ecuasolidus 207,764  13,440,000  42 320,000  65  
Fortescue EcuadorFortescue 133,174  12,932,163  32 404,130  97  

 

Source: El Universo 
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SolGold has scarcity value 
Major mining companies have made no secret of their interest in copper 
assets: 

Andrew Mackenzie (BHP CEO) at its H1’18 results: 

“We want to create more options to growing copper outside our current 
footprint. And we're mainly choosing to do this through greenfield exploration. 
So we're pleased that we've just been awarded several prospective leases in 
Ecuador……. We do believe in the trend towards electrification. But our best 
way of benefiting from that, we feel, is growing our copper business.” 

Ivan Glasenberg (Glencore CEO) at its FY’17 results: 

“If you look at the supply, we all know there's been a massive underinvestment 
in new mines in copper…… If you believe what we've said earlier with the 
demand growth of 500,000 tonnes [per annum], et cetera….. and the decline 
rates in a lot of the existing assets today, we're going to have to have 
greenfield at some stage” 

Jean-Sebastien Jacques (Rio Tinto CEO) at its FY’17 results: 

“we remain optimistic about copper because of constrained supply and rising 
demand from electrification” 

But also the lack of available opportunities: 

Ivan Glasenberg (Glencore CEO) – August 8th 2018: 

“We don’t see anything that great right now” in terms of deals, Mr. Glasenberg 
said. “The best thing we can do is returning funds to shareholders and doing 
share buybacks.” 

Jean-Sebasiten Jacques (Rio Tinto CEO) on the HY’18 earnings call: 

“Do we have teams looking at all kind of option? The answer is yes. We've 
been very transparent with this one. We have a watching brief on M&A. But 
today, at this point in time, there's nothing that really excite us. We have to be 
patient. You know mines better than anybody else, I guess. That's sometimes 
in the mining business, you have to wait for 20 years, probably the right asset 
to come at the right price and so on and so forth.” 

With the potential to be competitive with the next generation of large scale 
copper developments, SolGold has rightly attracted the interest of major 
miners such as BHP and Newcrest . Looking across the landscape of 
potential acquisition targets, there are no other opportunities that offer the 
potential scale of SolGold, sitting in a listed equity vehicle that are either 
available or developable. 
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Largest Greenfield projects unattainable or undeliverable 

A doubling of the maiden resource at Alpala, as targeted, would take it into 
the top 10 largest undeveloped greenfield copper projects in the world. 
Amongst these projects only Kamoa- Kakula, Resolution and Udokan have 
higher average grades, assuming no material grade dilution as the resource 
expands. 

Figure 33: Largest undeveloped greenfield copper deposits by contained copper 
and grade 

 
Source: Company reports 

 
However, none of the other 10 largest projects could be considered obviously 
palatable acquisitions for a major company looking to expand its copper 
exposure. In each case there are either permitting issues, unpalatable 
jurisdictions, ownership barriers to entry (privately held or diluted within much 
larger businesses) or are already owned by a major. 

• Kamoa-Kakula (Ivanhoe): The largest and highest grade greenfield project 
in the world is located in the DRC. Whilst Glencore has a significant portion 
of its copper growth in country and other majors have exploration 
properties there, paying a control premium for an asset (which would also 
include paying control premium for Platreef and Kipushi) in such a 
politically challenging country is unlikely to be palatable, even for the likes 
of Glencore. 

• Pebble (Northern Dynasty): Previously owned by both Rio Tinto and Anglo 
American, Pebble was divested by both majors due to permitting 
difficulties. The deposit is located in Bristol Bay, Alaska, home to the 
world’s largest wild salmon fishery which is the region’s major employer. 
After determining that it couldn’t, or shouldn’t develop the mine, Rio chose 
to gift its shares to two Alaskan charitable foundations. First Quantum 
struck an agreement with Northern Dynasty in late 2017 to invest $150m 
over four years, but pulled out in May 2018. 

• Udokan (Baikal Mining Company): Udokal sits within privately owned 
Baikal Mining Company and being located in Russia, is outside the political 
comfort zone of most major mining companies. 

• Resolution (BHP / Rio Tinto): Rio and BHP have spent 17 years on the 
project, but it still faces significant permitting hurdles and opposition from 
Native American groups. At Rio's 2017 full year results, CFO Chris Lynch 
said “There's a long way to go on Resolution. There is probably five years 
of permitting still to go...... We are a long way from being in a position to 
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give a notice to proceed on that project; it is very much rudimentary at this 
stage.” 

• Tampakan (Sagittarius Mines): Xstrata (Glencore) divested its interest in 
Tampakan in 2015 for $290m, five years after an open pit mining ban was 
put in place by South Cotabato authorities. The ban remains in place and 
as recently as November 2017 president Duterte has rejected government 
panels that have recommended to reverse the ban. 

• Constellation (NGEx): The Constellation project sits high in the Andes of 
Argentina and combines the Josemaria and Los Helados deposits. We 
consider constellation to be amongst the next suite of projects that will 
need to be developed to sustain global copper production, but the 
economics are marginal using consensus long-run copper pricing. An 
alternative plan involves initially mining the much smaller, but higher-grade 
portion of the resource at Josemaria (150mt @ 0.76% Cu equiv.).  

• Taca Taca (First Quantum): First Quantum has long been speculated as a 
takeover target, but with c.600ktpa of existing copper production and a 
c.$10bn market cap, a value case would likely need to be made on above 
consensus copper pricing.  

• NuevaUnion (Teck): With c.50% of its revenue from coal and a c.$18bn 
market cap, NuevaUnion is a small part of a much larger business and is 
clearly not in play. 

• Frieda River - Nena (Guangdong Rising Asset Management): PanAust was 
acquired by Chinese group Guangdong Rising Asset Management in 2015, 
leaving the company in private hands.  

• Quellaveco, El Pachon (Anglo American/Mitsubishi, Glencore): Already sit 
within major mining companies – perhaps Quellaveco could become 
available if Anil Agarwal is successful in his widely speculated Anglo break-
up bid. 

Alpala leads projects in junior exploration equity vehicles 

If we break down greenfield projects to those within a single, publicly listed 
exploration equity vehicle Alpala stands out – no project is both larger and 
higher grade. It has the added benefits of no obvious permitting issues and is 
at an early stage of exploration with majority of resources in indicated 
category and multiple potential sources of resource upside. 

Figure 34: Grade and contained Cu equiv. metal of undeveloped discoveries in listed copper exploration companies  

 
Source: Liberum, company reports  
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Valuation 
Considering the scarcity of copper orebodies with Alpala's size and grade, 
and with both Newcrest and now BHP on the register, we think SolGold’s 
valuation needs to be framed in terms of its utility to a potential acquirer. We 
apply two valuation methodologies: 

• The value a major mining company could pay for the shares and still 
deliver its targeted IRR on the investment, using our Alpala development 
model. 

• Recent copper and gold EV/Resource transaction multiples, weighted 
according to Alpala’s metal production profile. 

Alpala’s value to a suitor 

Any potential acquirer would need to be able to justify acquiring SolGold on 
the basis of the investment exceeding its own internal IRR requirement. We 
believe an acquirer would: 

• Be seeking to deliver a 15% IRR including acquisition cost. However, 
without ascribing a discreet value to exploration upside at Cascabel and 
other licenses, there should be scope to flex to a lower IRR. We model a 
range of 12.5-15%.  

• Be prepared to value the asset using incentive pricing of c.$3.50/lb. BHP 
has historically noted used incentive pricing when looking at copper 
opportunities and we think to gain control of a major undeveloped asset 
with significant exploration upside, incentive pricing would be required. 

• Incorporate assumptions about near-term resource additions to the Alpala 
orebody. After another nearly 100km of drilling in 2018 any acquisition 
price would need to account for expected resource additions, as per our 
development model. 

Bringing these assumptions together using our development model, at a 15% 
IRR hurdle rate and acquirer could pay 44p/share ($1,021m) for SolGold’s 
share in Alpala, or 76p/share ($1,763m) at a 12.5% hurdle rate. 

Figure 35: Alpala value per SolGold share (LHS) and in $m (RHS) at 12.5% hurdle 
rate and 15% hurdle rate (inc. acquisition cost) 

 
Source: Liberum 
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Recent copper and gold transactions 

Looking at recent copper and gold transactions highlight the premiums 
companies are typically willing to pay for control. 

Figure 36: Historical copper developer transactions and implied SolGold EV based on 2017 MRE and 2018 target  

Copper developer transactions December 2017 Resource December 2018 Target 
Date Acquiror Target Stage EV/Resource 

(USc/lb) 
SolGold implied EV (m$) EV/share £ SolGold implied EV (m$) EV/share £ 

TBD Zijin Nevsun Feasibility 2.5  352   0.16   705   0.32  
23-Apr-18 Empresea Copec Minsur (Mina Justa) Feasibility 5.3  736   0.33   1,473   0.67  
28-Mar-18 OZ Minerals Avanco Resources Scoping study 8.8  1,229   0.56   2,458   1.11  
24-Apr-16 Nevsun Reservoir Scoping study 33.9  4,710   2.13   9,421   4.26  
24-Apr-16 Reservoir Timok (Freeport) Scoping study 8.4  1,167   0.53   2,334   1.06  
27-Aug-15 Goldcorp El Morro (30%) (New 

gold) 
Feasibility 3.6  500   0.23   1,000   0.45  

26-May-15 Zijin 50% Kamona Resource 
estimate 

1.6  222   0.10   445   0.20  

03-Nov-14 Antofagasta Duluth Metals Pre-feasibility 0.3  42   0.02   83   0.04  
08-Sep-14 Taseko Curis Pre-feasibility 3  417   0.19   834   0.38  
17-Jun-14 First Quantum Lumina Scoping study 1.1  153   0.07   306   0.14  
09-Feb-14 Hudbay Augusta Feasibility 6.9  959   0.43   1,917   0.87  
24-Oct-12 Cupric Canyon 

Capital 
Hana Mining Scoping study 2.1  292   0.13   584   0.26  

11-Jul-11 Stillwater Peregrine Metals Resource 
estimate 

3.5  486   0.22   973   0.44  

17-Apr-11 Capstone Mining Far West Mining Scoping study 16.5  2,293   1.04   4,585   2.08  
10-Jan-11 Hudbay Norsemont Feasibility 8.5  1,181   0.53   2,362   1.07  
18-Oct-10 First Quantum Antares Minerals Scoping study 3.3  459   0.21   917   0.42  
17-Sep-10 Jinchuan Group Continental Minerals Feasibility 4.2  584   0.26   1,167   0.53  
01-Mar-10 China Sci-Tech Chariot resources Feasibility 4.2  584   0.26   1,167   0.53  
07-Jan-10 Goldcorp 70% El morro Feasibility 7.1  987   0.45   1,973   0.89  
28-Dec-09 CRCC - Tongling Corrients Resources Feasibility 2  278   0.13   556   0.25  
         
   Mean  6.34   882   0.40   1,763   0.80  
   Median  3.90   542   0.25   1,084   0.49  
  

Source: Company reports, Liberum, Northern Dynasty Minerals 

 
Implied value for Alpala, on the assumption it can hit its target of doubling the 
copper and gold resource in the 2018 MRE, is 80p using the peer group mean 
and 49p using the peer group median. 

Figure 37: Copper transactions, EV/lb of Cu equiv. resource  

 
Source: Company reports, Liberum, Northern Dynasty Minerals 
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Gold accounts for only 27% of revenues at Alpala using $3.50/lb Cu and 
$1200/oz gold, but premiums associated with recent gold transactions are 
materially higher again.  

Figure 38: Historical gold developer transactions and implied SolGold EV 

Gold developer transactions December 2017 Resource December 2018 Target 
Date Acquiror Target Stage EV/Resource 

(US$/oz) 
SolGold implied 

EV 
EV/share 

£ 
SolGold implied EV 

(m$) 
EV/share 

£ 
22-Dec-17 Agnico 

Eagle 
CMC Exploration Assets Mix 30  999   0.45   1,999   0.90  

07-Nov-17 Centerra AuRico Feasibility 13  433   0.20   866   0.39  
05-Sep-17 Agnico 

Eagle 
Sant gertrudis (GoGold) Scoping study 86  2,865   1.30   5,730   2.59  

29-Jun-17 Endeavour Avnel Feasibility 27  899   0.41   1,799   0.81  
05-Jun-17 Sumitomo 27.75% Cote gold (IAMGOLD) Pre-Feasibility 45  1,499   0.68   2,998   1.36  
15-May-17 Eldorado Integra Scoping study 128  4,264   1.93   8,528   3.86  
26-Apr-17 Sandstrom Mariana Scoping study 226  7,529   3.41   15,058   6.82  
28-Mar-17 Goldcorp 25% Cerro Casale (Barrick) Pre-Feasibility 26  866   0.39   1,732   0.78  
28-Mar-17 Goldcorp 25% Cerro Casale (Kinross) Pre-Feasibility 27  899   0.41   1,799   0.81  
28-Mar-17 Goldcorp Exeter Pre-Feasibility 4  133   0.06   267   0.12  
07-Nov-16 Gold fields 50% Gruyere (Gold Road) Feasibility 82  2,732   1.24   5,463   2.47  
19-Jun-16 Teranga 

Gold 
Gryphon Minerals Feasibility 17  566   0.26   1,133   0.51  

08-Jun-16 Fortuna 
Silver 

Goldrock Feasibility 21  700   0.32   1,399   0.63  

12-May-16 Goldcorp Kaminak Feasibility 71  2,365   1.07   4,731   2.14  
28-Feb-16 Perseus Amara Pre-Feasibility 9  300   0.14   600   0.27  
12-Nov-15 Waterton Spring Valley (70%) & Ruby Hill 

(Barrick) 
Mix 16  533   0.24   1,066   0.48  

06-Nov-15 Evolution 
Mining 

Phoenix Gold Feasibility 9  300   0.14   600   0.27  

15-Oct-15 Alamos 
Gold 

Carlisle Goldfields Scoping study 5  167   0.08   333   0.15  

17-Feb-15 Timmins Newstrike Scoping study 53  1,766   0.80   3,531   1.60  
         
   Mean  47   1,569   0.71   3,139   1.42  
   Median  27   899   0.41   1,799   0.81  

 

Source: Company reports, Liberum, Northern Dynasty Minerals 

 
The implied value based on the target resource is £1.42/shr on the mean and 
£0.81/shr on the median. 

Figure 39: Gold developer transactions, EV/oz Au equiv. resource 

 
Source: Company reports, Liberum, Northern Dynasty Minerals 
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SolGold valuation 

We value SolGold using a blend of the acquirer IRR threshold and takeout 
multiples. Our methodology is based on: 

• The inclusion of expected resource additions following the 2018 drilling 
campaign, which are expected to be published in the 2018 MRE. 

• An equal 50/50 weighting to each methodology. 

• For the IRR threshold methodology, taking the mid-point of the acquisition 
costs that will deliver an all-inclusive 15% IRR and 12.5% IRR for the 
acquirer. 

• For the acquisition multiple methodology we ascribe a 73% weight to the 
copper takeout multiples and a 27% weight to gold, in line with our 
modelled revenue profile for Alpala. We apply the mid-point of the mean 
and median transactions. 

• We ascribe no specific value for exploration ground, but its value is implied 
in our expectation that any acquirer would be willing to breach a 15% IRR 
threshold and pay a resource multiple greater than the median (but less 
than the mean). 

The blended result generates a 69p target price and values SolGold at 
$1.51bn. 

Figure 40: SolGold valuation football field 

 
Source: Liberum 

 

Figure 41: SolGold valuation summary 

 Low  High Mid 
Acquirer IRR threshold 0.44 0.76 0.60 
Resource transaction multiples 0.58 0.97 0.77 
Average 0.51 0.86 0.69 

 

Source: Liberum 

 
Looking ahead, the key drivers to changes to our target price will stem from 
two main areas: 

• Resource additions, in particular in the high-grade core, above our target 
50% increase 

• Further exploration success at Cascabel and other licenses 
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Appendix 

The Alpala discovery 

Alpala sits within the Cascabel license, around 100km from the capital Quito, 
50km north-northwest of the provincial capital Ibarra and 20km form the 
Colombian border. The area is largely undeveloped, containing only the two 
small settlements of Santa Cecilia and Urbina, but roads, power and water is 
already available in the local area. A major highway connecting Ibarra and San 
Lorenzo, a port city, runs along the northern margin of the project area, and 
further highways connect the area to Quito.  A deep water port in Esmeraldas 
is located 180km away.  

Figure 42: Cascabel license location 

 
Source: Company presentations 

 
The Cascabel license was originally granted to Santa Barbara Copper and 
Gold S.A., who sold it to Cornerstone capital in 2011. SolGold ultimately 
earned in to the Cascabel license acquiring a 20% of Exploraciones 
Novomining, with the right to increase this to 85% by completing equity 
placements totalling CAD 1.2 million in Cornerstone.  This deal was a 
renegotiated down from an earlier deal, with total expenditure commitment for 
the earn-in phase reduced from CAD 7.8 million to CAD 2.5 million.  
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Figure 43: Cascabel Project shareholders 

 
Source: Company  

 
Alpala initially became an area of interest to SolGold after discovering an 
outcrop in Alpala creek in 2012.  In November that same year a heli-magnetic 
survey again identified numerous gold-copper anomalies at Moran and Alpala. 
In January 2013 SolGold released the results of Alpala channel sampling that 
indicated average grades of 0.56% copper and 0.66g/t gold, which it followed 
up with more detailed geochemical surveys of the region. In January 2014 
SolGold released the first assay results from hole 5 which encountered 
1.35km at 0.94% Cu equivalent, cementing the project as a world class 
discovery.  
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Block caving 

Block caving is a high-tonnage underground bulk mining method generally 
applied to large homogeneous ore deposits.  Ideally, the ore to be caved 
should be structurally weak, and the waste overburden should be weak 
enough to collapse over the ore as the ore is extracted. 

Block caving involves excavation of natural support from beneath the ore, 
causing the structure of the orebody to fail and collapse into the excavated 
void under the force of gravity and local geomechanical stresses. The broken 
ore is then removed from under the caved section through a drawpoint 
arrangement, subsequently removing support from ore and overburden at 
increasing height above the initial excavation, and eventually extending the 
cave upward to the surface. 

Figure 44: Block caving schematic 

 
Source: Newtrax 

 
Block caving is technically challenging, but when performed well has the 
potential to be a high-tonnage,  low operating cost method. Some of the 
technical risk factors include: 

• Cavability risk - will the orebody break into appropriate sized fragments 
and cave into draw points as expected 

• Ore competency – risk of draw points collapsing 

• Stuck muck – water clogging up draw points  
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The Ecuadorian tax regime 

The historically onerous tax regime has been one of the main obstacles to the 
development of a mining industry in Ecuador. However, a couple of recent 
developments will markedly improve both economics and fiscal certainty for 
foreign investors in mining projects. 

• Earlier in 2018 the National Assembly of Ecuador approved the abolition of 
the windfall profit tax. Historically, this tax was levied at a rate of 70% if 
metal prices exceeded their 10 year rolling average plus one standard 
deviation.  

• A change in the interpretation of a tax, called the "sovereign adjustment”. 
The constitution of Ecuador states that the government share of the 
benefits a mineral extractive business should be no less than that of the 
private company. Historically, this may have meant the government would 
apply a “sovereign adjustment” tax over and above all other taxes in any 
given year to ensure that 50% of project cash flows were captured by the 
government, once initial capital had been repaid. In a highly capitally 
intensive industry like mining where large amounts of money need to be 
invested upfont, this impacted project IRR’s below a palatable threshold 
for most mining projects.  Also, because the principal is written into the 
constitution, it is not easily changed or repealed. However, in consultation 
with Wood Macenzie, the Government has changed the official 
interpretation of this law, so that it more accurately reflect the costs and 
benefits accruing to the government and corporates:  

• Benefits to the company are calculated using historical cash flows 
which are escalated using a discount rate to today’s present value. This  
more fairly accounts for the equity risk taken by the company in 
providing the initial capital for the project. The discount rate is 
calculated using a fixed equity risk premium (5%), beta (1.2) and the 
Ecuadorian 10 year bond as the risk free rate (currently c.9%), 
delivering a current cost of equity of around 15%. As a result, the 
benefits accruing to the company are reduced for an extended period 
because of the large initial outlays typically associated with 
constructing a mine. 

• Benefits to the government are calculated inclusive of taxes, royalties 
and VAT on costs. 

• Applying this methodology lengthens significantly the time period 
before for the sovereign adjustment tax can be levied, as the costs 
accruing to the company remain negative for a far longer period of time. 
In the case of Alpala, using our development model, it isn’t levied until 
year 19 (applying $3/lb copper) meaning its impact on project IRR is 
minimal. 

In our base case we model the following taxes: 

• Royalty of 5%: There is some uncertainty around the final royalty rate, but 
we have gone with the most likely outcome based on recent awards made 
by the government. The law dictates that mining companies will pay a 
royalty between 5-8%, to be negotiated with the government. We 
understand that both the Fruta del Norte (Lundin) and Llurimagua 
(Codelco) have arranged a 5% tax charge and we would expect SolGold to 
be able to deliver the same. 
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• Workers compensation tax of 15%: This tax is applied to PBT with 3% 
going to employees and 12% to the government.  

• Corporate income tax of 25%: This is levied on adjusted PBT after the 
implementation of the workers compensation tax. Effective corporate tax 
therefore works out to around 36%.  

Ecuador also levies a 5% tax on all currency outflows from the country, 
however, it is our understanding that mining company dividends can be 
exempted from this and we don't model them.  
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Acquisitions by Newcrest and BHP 

In October 2016 Newcrest (NCM AU) invested $22.8m for 10% of SolGold 
(13p/share) and followed up in June 2017 with a $49m investment (41p/share) 
to take its stake to 14.5%. 

At the time of Newcrest's original offer BHP had offered $30m for a 10% 
stake in SolGold, an optically higher price, but the offer was non-binding, 
subject to due diligence and also included clauses that would see BHP 
ultimately take control of the project. The SolGold board opted to take the 
Newcrest offer. In September 2018, BHP acquired a 6% interest in SolGold 
by paying $35m for Guyana Goldfield's 6% stake in SolGold in an unsolicited, 
effectively hostile move. 

There are many possible permutations as to how a bid for SolGold could play 
out, but it remains very much in play with the register still open for a third 
party bid for control. 

Figure 45: Largest institutional owners 

Institution Ownership 
Newcrest  14.5% 
DGR Global (Mather controlled) 12.0% 
Cornerstone Capital Resources 10.0% 
Blackrock 7.3% 
Tenstar Trading 7.0% 
BHP 6.1% 
Nicholas Mather  5.3% 
Interative Investor 4.4% 
Hargreaves lansdown 3.6% 
Rosseau Asset Management 3.4% 

 

Source: Bloomberg, 24 Sept 2018 
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SolGold’s financial position 

We don’t make specific balance sheet forecasts around project development 
given the early stage of Alpala’s de development, but it is important for 
investors to understand where SolGold's cash resources sit, as well as its 
spending commitments and plans for future spending.  

As at June 30th SolGold had A$82m in cash on its balance sheet and was 
spending at a rate of c.A$10m per month, of which around A$5.5m was 
drilling expense. 

Figure 46: Cascabel drilling costs  Figure 47: SolGold cash balance 

 

  1H16 2H16 1H17 2H17 1H18 
Cash balance (A$ m) 0.09 56.1 89.3 138.4 81.8 
Equity raised (A$ m) 3.50 71.3 55.98 78.41 0 
Change in cash net of 
equity raised (A$ m) 

-3.8 -15.3 -22.8 -29.3 -56.6 

AUD/USD 0.740 0.721 0.768 0.781 0.740 
Change in cash net of 
equity raised (US$ m) 

-2.8 -11.0 -17.5 -22.9 -41.9 

 

Source: SolGold 

 

Source: Liberum, SolGold 

 
We wouldn’t expect any material slowdown in the cash burn rate in H2'18 
given target meters drilled will be around 62km, roughly the same as H1, and 
the Preliminary Economic Assessment is now underway. 

Hence, at current spend rates the company would likely be seeking a fresh 
injection of equity within the next 6 months. 
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Financial & Operational model summary 

Figure 46: Alpala benchmarked development model summary to 2040 

  2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 
Commodity prices                     
Copper  3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 
Gold  1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 
                     
Operational Summary                     
Total ore milled mt  -     -     -     -     -     5   10   17   20   25   30   35   40   40   40   40   40   40   40  
Total copper to the mill kt  -     -     -     -     -     45   90   152   179   224   269   314   359   359   359   359   259   200   160  
Total gold to the mill koz  -     -     -     -     -     165   330   562   661   826   991   1,156   1,322   1,322   1,322   1,322   816   513   311  
Copper recovered  kt  -     -     -     -     -     40   81   137   161   202   242   282   323   323   323   323   233   180   144  
Gold recovered koz  -     -     -     -     -     140   281   477   562   702   843   983   1,123   1,123   1,123   1,123   694   436   264  
Copper eq. metal recovered kt  -     -     -     -     -     58   116   197   232   290   348   406   464   464   464   464   317   229   170  
                     
Revenue                     
Coppper payability %      90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 
Gold payability %      85% 85% 85% 85% 85% 85% 85% 85% 85% 85% 85% 85% 85% 85% 
Copper revenue $m  -     -     -     -     -     240   480   816   960   1,200   1,441   1,681   1,921   1,921   1,921   1,921   1,389   1,070   857  
Gold revenue $m  -     -     -     -     -     143   286   487   573   716   859   1,003   1,146   1,146   1,146   1,146   708   445   269  
Gross revenue $m  -     -     -     -     -     383   767   1,303   1,533   1,917   2,300   2,683   3,067   3,067   3,067   3,067   2,096   1,514   1,126  
Royalty $m  -     -     -     -     -     19   38   65   77   96   115   134   153   153   153   153   105   76   56  
Net revenue $m  -     -     -     -     -     364   728   1,238   1,457   1,821   2,185   2,549   2,913   2,913   2,913   2,913   1,992   1,439   1,070  
                     
Costs                     
Unit costs $/t ore  -     -     -     -     -     25   23   22   22   20   20   18   18   17   17   17   17   17   17  
Costs $m  -     -     -     -     -     125   230   374   440   500   600   630   720   680   680   680   680   680   680  
Gross cash costs (pre by-
products) 

$/lb Cu 
equiv. 

 -     -     -     -     -     0.98   0.90   0.86   0.86   0.78   0.78   0.70   0.70   0.67   0.67   0.67   0.97   1.35   1.81  

Gross cash costs (pre by-
products) 

$/lb Cu  -     -     -     -     -     1.41   1.29   1.24   1.24   1.12   1.12   1.01   1.01   0.96   0.96   0.96   1.32   1.72   2.14  

Net cash costs (post by-products) $/lb Cu  -     -     -     -     -    -0.21  -0.32  -0.37  -0.37  -0.49  -0.49  -0.60  -0.60  -0.65  -0.65  -0.65  -0.05   0.59   1.29  
Net cash costs inc. sustaining 
capex 

$/lb Cu  -     -     -     -     -     4.29   2.02   1.08   0.89  -0.30  -0.30   0.14   0.07   0.01   0.01  -0.10   0.71   1.58   2.53  

                     
Depreciation                     
Capex $m  370   426   566   566   566   181   189   199   204   38   45   208   215   215   215   178   178   178   178  
Book value at year start $m  370   796   1,363   1,929   2,495   2,676   2,607   2,269   1,544   809   450   432   431   431   430   393   374   364   360  
Dep'n (5 yr accelerated) $m  -     -     -     -     -     258   537   929   772   405   225   216   216   215   215   196   187   182   180  
Book value at year end $m  370   796   1,363   1,929   2,495   2,418   2,070   1,340   772   405   225   216   216   215   215   196   187   182   180  

 

Source: Libeurum 
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Figure 48: Alpala benchmarked development model summary to 2040 

  2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 
P&L Summary                     
Revenue $m  -     -     -     -     -     383   767   1,303   1,533   1,917   2,300   2,683   3,067   3,067   3,067   3,067   2,096   1,514   1,126  
Costs $m  -     -     -     -     -    -125  -230  -374  -440  -500  -600  -630  -720  -680  -680  -680  -680  -680  -680  
EBITDA $m  -     -     -     -     -     258   537   929   1,093   1,417   1,700   2,053   2,347   2,387   2,387   2,387   1,416   834   446  
Depn $m  -     -     -     -     -    -258  -537  -929  -772  -405  -225  -216  -216  -215  -215  -196  -187  -182  -180  
EBIT $m  -     -     -     -     -     -     -     -     321   1,012   1,475   1,837   2,131   2,171   2,171   2,190   1,230   652   267  
Workers compensation tax $m  -     -     -     -     -     -     -     -    -48  -152  -221  -276  -320  -326  -326  -329  -184  -98  -40  
Adj. PBT $m  -     -     -     -     -     -     -     -     273   860   1,254   1,562   1,811   1,846   1,846   1,862   1,045   554   227  
Tax $m  -     -     -     -     -     -     -     -    -68  -215  -313  -390  -453  -461  -461  -465  -261  -139  -57  
Net profit $m  -     -     -     -     -     -     -     -     205   645   940   1,171   1,359   1,384   1,384   1,396   784   416   170  
                     
Ecuador tax                     
Benefits to company  $m -370  -852  -1,546  -2,344  -3,262  -3,674  -3,877  -3,729  -3,515  -3,030  -2,364  -1,539  -410   913   2,434   4,214   5,640   6,906   8,114  
Benefits to state $m  364   453   586   731   895   1,016   1,146   1,278   1,519   1,984   2,606   3,326   4,113   4,901   5,689   6,479   6,920   7,153   7,245  
Net sovereign adj. calculation $m -734  -1,305  -2,132  -3,075  -4,156  -4,690  -5,023  -5,006  -5,034  -5,014  -4,969  -4,864  -4,524  -3,988  -3,255  -2,264  -1,281  -247   869  
                     
FCF                     
EBITDA $m  -     -     -     -     -     258   537   929   1,093   1,417   1,700   2,053   2,347   2,387   2,387   2,387   1,416   834   446  
Tax $m  -     -     -     -     -     -     -     -    -117  -367  -535  -666  -773  -787  -787  -794  -446  -236  -97  
Capex $m -370  -426  -566  -566  -566  -181  -189  -199  -204  -38  -45  -208  -215  -215  -215  -178  -178  -178  -178  
FCF $m -370  -426  -566  -566  -566   77   348   730   773   1,012   1,120   1,180   1,359   1,385   1,384   1,415   793   420   172  

 

Source: Libeurum 
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Disclaimer  
This communication has been issued in the UK by 
Liberum Capital Limited (LCL) which is authorised 
and regulated by the Financial Conduct Authority 
("FCA") and is a member of The London Stock 
Exchange PLC. The registered address of Liberum 
Capital Limited is Ropemaker Place, 25 Ropemaker 
Street, London EC2Y 9LY. Telephone: 020 3100 
2000. 
This report has been prepared by its author(s) as non-
impartial research in relation to Company (the 
"Company"), as such that it is inappropriate to 
characterise it as independent investment research, 
as it has not been prepared in accordance with UK 
legal requirements designed to promote the 
independence of investment research. Therefore, 
even if it contains a research recommendation, it 
should be treated as a marketing communication. 
The individuals who prepared this communication 
may be involved in providing other financial services 
to the company or companies referenced herein or to 
other companies who might be said to be 
competitors of the company or companies referenced 
herein. As a result, both Liberum Capital Limited 
(“LCL”) and the individual employees who prepared 
this communication may have responsibilities that 
conflict with the interests of the persons who receive 
this communication and information may be known to 
LCL or persons connected with it which is not 
reflected in this communication.  
LCL has put in place procedures, systems and 
controls to identify, to prevent (where this is possible) 
conflicts of interest and also has a conflicts 
management policy relating to its research and 
marketing communication activities, which is 
available on its website, www.liberum.com. In 
addition, a list of items which could create a conflict 
of interest and other material interests in relation to 
research material is set out on LCL’s website (see 
“Disclosures” below). 
This communication is provided for information 
purposes only and should not be regarded as an offer 
or solicitation to buy or sell any security or other 
financial instrument.  This communication has no 
regard for the specific investment objectives, financial 
situation and needs of any specific person or entity. 
LCL and/or its officers, directors and employees may 
have or take positions in securities of companies 
mentioned in this communication (or in any related 
investment) and may from time to time dispose of any 
such positions and may also provide corporate 
finance or underwriting services for or relating to 
those companies, for which it is remunerated.  LCL 
analysts, including the author of this report, receive 
compensation based on a number of factors 
including the quality of research, client feedback, firm 
profitability and normal competitive factors.  This 
communication is based on materials and sources 
that are believed to be reliable; however, they are not 
independently verified and are not guaranteed as 
being accurate. All expressions of opinions, 
projections, forecasts and estimates constitute a 
judgment and are those of the author and the 
research department of LCL only, and should not be 
relied upon and are subject to change without notice.  
The content of this communication may have been 
disclosed to the company referenced herein prior to 
dissemination in order to verify factual accuracy, 
however the Company takes no responsibility for the 
accuracy or otherwise of any opinion, projection, 
forecast or estimate contained within this report. 
While LCL endeavours to update its research reports 
from time to time it is under no obligation to do so. 
LCL shall not be liable for any direct or indirect 
damages, including lost profits, arising in any way 
from use of all or any of the information contained in 
this communication. 
LCL may have issued other reports or 
communications that are inconsistent with and reach 
different conclusions from, the information contained 
in this communications. Those communications 
reflect the different assumptions, views and analytical 
methods of the individuals that prepared them. 
This communication is not guaranteed to be a 
complete statement or summary of any securities, 
markets, reports or developments referred to therein. 

No representation or warranty either expressed or 
implied, is made nor responsibility of any kind is 
accepted by LCL, its directors, officers, employees or 
agents either as to the accuracy or completeness of 
any information contained in this communication nor 
should it be relied on as such. 
This communication is provided with the 
understanding that LCL is not acting in a fiduciary 
capacity and it is not a personal recommendation to 
you. 
The investments discussed in this communication 
may not be eligible for sale in some states or 
countries and may not be suitable for all investors. 
Investors should make their own investment 
decisions based upon their own financial objectives 
and financial resources and, if in any doubt, should 
seek advice from an investment advisor. 
Past performance is not necessarily a guide to future 
performance. The stated price of any securities 
mentioned herein will generally be as at the end of 
the business day immediately prior to the publication 
date on this communication unless otherwise stated 
and is not a representative that any transaction can 
be effected at this price. 
This communication is confidential and may not be 
re-distributed, retransmitted or disclosed, in whole or 
in part, or in any manner, without the express written 
consent of LCL. 
For more information on models, please contact the 
Analyst. 
In the United Kingdom 

This communication is for the use of (a) Professional 
Clients and Eligible Counterparties (such terms as 
defined by the rules of the FCA) of LCL and (b) other 
persons who are not clients of LCL who have 
expressed interest in receiving it and who are 
investment professionals (persons having 
professional experience in matters relating to 
investments, as defined in Article 19(5) or Article 
49(2)(a) to (d) (high net worth companies, 
unincorporated associations etc) of the Financial 
Services and Markets Act 2000 (Financial 
Promotions) Order 2005 (as amended) and any other 
persons to whom this communication for the 
purposes of sections 21 of the Financial Services and 
Markets Act 2000 can otherwise lawfully be 
communicated). 
For the purpose of clarity, this communication is not 
intended for and should not be relied upon by Retail 
Clients (as defined by the rules of the Financial 
Conduct Authority). 
The content includes data provided by FTSE 
International Limited (“FTSE”) © FTSE 2013. “FTSE®” 
is a trade mark of the London Stock Exchange Group 
companies and is used by FTSE under licence. All 
rights in the FTSE indices and / or FTSE ratings vest 
in FTSE and / or its licensors. Neither FTSE nor its 
licensors accept any liability for any errors or 
omissions in the FTSE indices and / or FTSE ratings 
or underlying data. No further distribution of FTSE 
data is permitted without FTSE’s express written 
consent. 
For EU investors 

This communication is being distributed to and is 
directed only at persons in member states of the 
European Economic Area ("EEA") who are "qualified 
investors" within the meaning of article 2(1)(e) of the 
prospectus directive (directive 2003/71/EC and any 
amendments thereto (including directive 2010/73/EU 
to the extent implemented in the relevant EEA 
member state) and any relevant implementing 
measures in each relevant EEA member state) 
("qualified investors"). Any person in the EEA who 
receives this communication will be deemed to have 
represented and agreed that it is a qualified investor. 
Any such recipient will also be deemed to have 
represented and agreed that it has not received this 
communication on behalf of persons in the EEA other 
than qualified investors or persons in the United 
Kingdom and other member states (where equivalent 
legislation exists) for whom the investor has authority 
to make decisions on a wholly discretionary basis. 
LCL and its affiliates, will rely upon the truth and 
accuracy of the foregoing representations and 

agreements. Any person in the EEA who is not a 
qualified investor should not act or rely on this 
communication or any of its contents. 
For US Investors 

Analyst Certification: The analyst(s) who prepared this 
report hereby certifies that all of the views expressed 
in this report accurately reflect his / her personal 
views about the subject securities or issuers. No part 
of his/her compensation was, is, or will be directly or 
indirectly related to the inclusion of specific 
recommendations or views in this report. 
The analyst(s) responsible for preparing research 
report received compensation that is based upon 
various factors, including total revenues of Liberum 
Inc. and its affiliates, a portion of which are or have 
been generated by investment banking activities of 
Liberum Inc. and its affiliates. LCL may make a 
market in the securities of the issuer and may act as 
principal with regard to sales and purchases of this 
security. 
Any U.S. recipient of this report that is not a 
registered brokerdealer or a bank acting in a broker 
or dealer capacity and that wishes further information 
regarding, or to effect any transaction in, any of the 
securities discussed in this report, should contact 
and place orders with Liberum Inc. 
For Canadian Investors 

This information is not, and under no circumstances 
is to be construed as, an advertisement or a public 
offering of the securities described herein in Canada 
or any province or territory thereof. Under no 
circumstances is this information to be construed as 
an offer to sell securities or as a solicitation of an offer 
to buy securities in any jurisdiction of Canada. Any 
offer or sale of the securities described herein in 
Canada will be made only under an exemption from 
the requirements to file a prospectus with the relevant 
Canadian securities regulators and only by a dealer 
properly registered under applicable securities laws 
or, alternatively, pursuant to an exemption from the 
registration requirement in the relevant province or 
territory of Canada in which such offer or sale is 
made. This information is not, and under no 
circumstances is it to be construed as, a prospectus, 
an offering memorandum, an advertisement or a 
public offering of any securities in Canada. No 
securities commission or similar regulatory authority 
in Canada has reviewed or in any way passed upon 
these materials, the information contained herein or 
the merits of the securities described herein and any 
representation to the contrary is an offence. If you are 
located in Canada, this information has been made 
available to you based on your representation that 
you are  an “accredited investor” as such term is 
defined in National Instrument 45-106 Prospectus 
Exemptions and a “permitted client” as such term is 
defined in National Instrument 31-103 Registration 
Requirements, Exemptions and Ongoing Registrant 
Obligations.  Under no circumstances is the 
information contained herein to be construed as 
investment advice in any province or territory of 
Canada nor should it be construed as being tailored 
to the needs of the recipient. Canadian recipients are 
advised that Liberum Capital Inc., its affiliates and its 
authorized agents are not responsible for, nor do they 
accept, any liability whatsoever for any direct or 
consequential loss arising from any use of this 
research report or the information contained herein. 
For Swiss Investors 

This publication is intended to be distributed to 
professional investors in circumstances such that 
there is no public offer. This publication does not 
constitute a prospectus within the meaning of Articles 
652a and 1156 of the Swiss Code of Obligations. 

Other countries 

Laws and regulations of other countries may also 
restrict the distribution of this report.  Persons in 
possession of this communication should inform 
themselves about possible legal restrictions and 
observe accordingly. 
Disclosures 

Please refer to www.liberum.com/legal for regulatory 
disclosures. 
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