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Initiation - September 2021

UNLOCKING POTENTIAL
Ionic Rare Earths Limited (“IonicRE” or “the Company”) is working aggressively towards 
development of its highly prospective Makuutu Rare Earths Project in Uganda.  The clay deposit 
is near-surface, can be mined as a low-cost open pit and heap leach and is simple to process.  
This, combined with low capex requirements, make Makuutu an attractive source to supply the 
growing demand for rare earth elements.  Uniquely, Makuutu’s basket of metals is weighted 
to heavy rare earth elements, which are in even shorter supply and attract a price premium.

Upgrading of the Mineral Resource Estimate, which is currently under evaluation, will de-risk 
the project and will in all probability lead to a material re-rating of IonicRE.

KEY POINTS
 � IonicRE is aggressively advancing it’s 51%-owned Makuutu Rare Earth Project (“Makuutu” 

or the “Project”), located approximately 120 km east of Kampala, Uganda.  Makuutu is an 
ionic adsorption clay (“IAC”) deposit similar to those prevalent in southern China, which 
account for the bulk of global low-cost critical and heavy Rare Earth Element (“REE”) 
production.

 � Makuutu is unique in being one of only a few IAC projects outside of China.   These projects 
feature many benefits over hard rock deposits including simple and low-cost development 
and mining, low risk metallurgy and without the radiation concerns of monazite hard rock 
deposits. 

 � The basket of metals at Makuutu is particularly favourable as it includes significant amounts 
of Heavy Rare Earth Elements (“HREE”), which are less common (and higher priced) 
than Light Rare Earth Elements (“LREE”).  Makuutu’s basket contains approximately 73% 
critical and heavy rare earth elements.

 � Global demand for REE is expected to grow strongly on the back of increasing investment 
in clean renewable power and transportation - especially wind turbines and Electric Vehicles 
(“EVs”).  CRU forecasts that the market for NdPr, rare earth elements that are critical for 
permanent magnets, will grow in size by approximately 350% by 2038.

 � IonicRE released its maiden resource statement in March 2020,  This was expanded in 
June 2020 and again in March 2021 to 315Mt at 650 ppm Total Rare Earth Oxides (“TREO”).  

 � The company completed a scoping study in April 2021, which demonstrated the potential 
for a low-capex open pit mine development with an initial 11-year life along with a modular 
heap leach plant to produce a mixed rare earth carbonate product.  The base case assumes 
that the first module will process 2.5Mtpa run of mine and produce approximately 800 tpa 
rare earth oxide (“REO”) equivalent product.

 � Makuutu’s scoping study pre-production capex is US$89m for module 1 with a further 
US$40m for module 2.   Expansion from module 2 through module 5 is expected to cost 
a further US$172m, which would be funded by project cashflows.  The project base case 
assumes that additional modules will be added in years 2, 4, 6 and 9 to increase plant 
throughput to 12.5Mtpa by year 10.  IonicRE is exploring an accelerated ramp up as part 
of new studies on Makuutu.

 � This base case generates an after-tax NPV8% of US$321m and an after-tax IRR of 38%.

 � The base case only utilizes 84.5Mt of the company’s 315Mt mineral resource and IonicRE 
has a significant drilling campaign underway with the aim of converting Inferred Resources 
to Indicated Resources that would add to the life of mine.  Initial results have been 
encouraging.

 � In addition, the company maintains substantial exploration targets which continue to grow 
at Makuutu with potential to further extend the life of the mining operation.

 � The company is working to complete the Bankable Feasibility Study (“BFS”) by the end of 
Q3 2022.  As part of the acquisition agreement signed with Rwenzori Metals Limited in 
July 2019, once the company reaches this milestone, IonicRE’s ownership of Makuutu will 
increase to 60%.  Thereafter the company has the right to negotiate and purchase the final 
40% at a price to be agreed.

The  investment opinion in this report is current as 
at the date of publication. Investors and advisers 
should be aware that over time the circumstances 
of the issuer and/or product may change which 
may affect our investment opinion.
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VALUATION SUMMARY
The scoping study generated a project NPV8% of US$321m based on production over an 11 
year life of mine.  The open pit mining operations feed to a modular heap leach plant where 
the company will produce a mixed rare earth carbonate.  The first module will process 2.5Mtpa 
ROM and produce 800 tpa rare earth oxide (“REO”) equivalent product and then subsequently 
expanded in stages until the plant throughput reaches 12.5Mtpa by year 10.  First production is 
targeted for early 2024 after an initial pre-production capex of US$89m, which includes module 
1.  A further US$40m will be required for module 2 in Year 2.  Subsequent expansion up to a 
total of 5 modules at further capital cost of US$172m will funded by project cashflow.

Using the results of the scoping study, we have run various scenarios on the Makuutu project 
to show the impact of these on the valuation.  These highlight the robustness of the project:

 � Life of Mine increases to 27 years: US$844m

 � High price scenario over original 11 year life: US$785m

 � Low price scenario over original 11 year life: US$52m

 � 25% capex overrun: US$269m

 � 25% opex overrun: US$200m

 � 25% capex and opex overrun: US$150m

 � Discount rate increased to 12%: US$219m

These show the strong upside potential of the project - while illustrating its resilience to 
downside scenarios.

Based on the encouraging ongoing drill results, we believe that IonicRE will likely be able to 
declare a substantially upgraded Mineral Resource Estimate in early 2022 allowing the company 
to increase the life of mine to 27 years.  After applying a discount for the development stage of 
the project, we believe that a price target of A$0.18 per share is appropriate for IonicRE based 
on the company’s 60% ownership of the Makuutu Project on completion of the feasibility 
study.  There is further upside potential if IonicRE develops its own refinery, but that has not 
been included as there is insufficient information available at this stage.

SWOT ANALYSIS

Strengths

 � The Makuutu project is one of only three significant ionic adsorption clay projects outside 
of China.  These projects have a number of benefits over other hard rock resources:

 � Simple and continuous geology.

 � Shallow resource that lends itself to low-cost mining.

 � No radioactivity, unlike many of the hard rock REE deposits.

 � Simple and proven metallurgy to extract REEs.

 � Low capital cost of development.  Pre-production capex of US$89m for module 1, followed 
by a further US$40m for module 2.  Thereafter the remaining US$172m required for the 
expansion up to 5 modules occurs over time and is funded by the project cashflow.

 � Makuutu’s basket of REEs sets it apart from most other rare earths resources.  It includes 
significant quantities of heavy and critical rare earth elements that are key to future 
development of renewable energy, sustainable transportation and defence technologies.  
These also tend to be the highest value REEs.

 � Anticipated strong demand growth on the back of the transition to cleaner energy and 
transportation.  Rare earth elements play a critical role in permanent magnets used in EVs 
and wind turbines - both of which are expected to see significant growth going forward.

 � IonicRE’s has a non-binding MOU with China Rare Earths Jiangsu (“Jiangsu”) that is 
aiming at helping the company de-risk the early years of the Makuutu project - and will 
likely help to refine product between the start of production and development of IonicRE’s 
own refining capability.

Weaknesses

 � The Scoping Study was based on low-level technical and economic assessment that are 
not sufficient to support the estimation of Ore Reserves, or to provide assurance of an 
economic development case at this stage.  At this stage the company has worked to +/-
50% accuracy, which is below the 30 - 35% accuracy that would typically be targeted for 
a scoping study.  However, the base case for the scoping study does not rely on inclusion 
of Inferred Resources in the production schedule until years 10 and 11.  IonicRE is also 
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currently completing an infill drilling campaign, and undertaking additional metallurgical 
test work and economic evaluation that will feature in the Feasibility Study (Q3 2022).  This 
will allow the company to complete a comprehensive analysis at an appropriate level of 
accuracy before committing to development of the project.

 � The Mineral Resource Estimate for Makuutu has a relatively low grade with a TREO 
content of 820 ppm for Indicated Resources.  This compares with ~2,400 ppm for the 
Aclara project and higher grades for the hard rock resources.  The low grade is however, 
offset by the high value basket and low cost of mining the Makuutu resource.

Opportunities

 � IonicRE is currently conducting an extensive Phase 4 drilling campaign at Makuutu with 
three drill rigs extracting core samples that are sent to Australia for analysis.  The initial 
results of this drilling work are very encouraging with good continuity of the resource 
at high grades.  The objective of the infill drilling campaign is to allow the company to 
upgrade a portion of the current Inferred resource to Measured and Indicated when it 
releases an updated mineral resource estimate in Q1 2022.  The company’s ambition is 
to be able to increase the Measured and Indicated Resource base to over 250m tonnes, 
which would allow a significant extension of the life of mine that will be evaluated as part 
of the feasibility study.

 � The company is one of only a handful of ionic adsorption clay HREE projects outside of 
China.  IonicRE, Aclara and Mineracao Serra Verde hold these unique projects and will 
stand to benefit from the generally low cost of development and operation of these types 
of projects.

 � Demand for rare earth elements is expected to grow strongly over the next decade and 
beyond.  This combined with a limited number of heavy REE projects creates the potential 
for prices to increase beyond forecast.

 � As part of the acquisition agreement with Rwenzori Rare Metals Limited, IonicRE’s 
ownership in the Makuutu project will increase from 51% of Makuutu to 60% on 
completion of the feasibility study, which is expected in Q3 2022.  The company also has 
the pre-emptive right to buy out the remaining shareholder at terms to be agreed.

 � Makuutu is currently the 3rd largest reported scandium deposit globally with the mineral 
resource estimate containing 9,450 tonne of Sc2O3, which equates to a production potential 
of 25 tonnes per annum initially, increasing to 90 - 100 tonnes per annum over 10 years.

 � IonicRE is considering development of its own HREE refinery.  Development of its own 
refinery will increase payability from Makuutu’s MRECs from 70% of contained metal 
value to 100%, which represents a significant upside to the company.  It will also allow 
IonicRE to process heavy MRECs from other mines as an additional source of revenue 
and allow the company to play a strong role in the development of the scandium market.

Threats

 � Although it is to be expected at the current stage of Makuutu’s development, no JORC 
Reserve has yet been declared for the project.  To address this IonicRE has been conducting 
an extensive infill drilling campaign intended to upgrade the mineral resource estimate as 
the company works to complete its feasibility study in Q3 2022.

 � To achieve the range of outcomes indicated in the Scoping Study, pre-production funding 
of approximately US$89 million will likely be required. There is no certainty that IonicRE 
will be able to raise that amount of funding when needed, although given the preliminary 
economic assessment results it is unlikely that IonicRE will have difficulty raising the 
capital required.  It is also possible that such funding may only be available on terms that 
may be dilutive to or otherwise affect the value of IonicRE’s existing shares.

 � The Makuutu Project is located in Uganda, a country that is not yet well know as a mining 
destination.  That said, the country has a clear Mining Act that governs exploration and the 
development of mining projects in the country - and Uganda is ranked ahead of established 
mining jurisdictions like South Africa and Namibia by the World Risk Report.  Despite this 
questions remain over instability arising from the lack of clear succession prospects once 
six-term President Yoweri Museveni leaves office.  

 � The Ugandan Mining Act 2003, includes licensing provisions that follow a “use-it or lose-it” 
approach.  In order to avoid having to give up half of one of Makuutu’s exploration license 
areas the company recently announced the conversion of this area to a retention license.  
As a result the company now has a maximum of five years in which to receive its Mining 
Lease or risk losing the rights over this portion of the project resource.  Given the current 
rate of progression, however, this does not appear likely.
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RARE EARTH ELEMENTS

INTRODUCTION

The Rare Earth Elements (REE) are a set of seventeen metallic elements. These include the 
fifteen lanthanides on the periodic table plus scandium and yttrium.

Figure 1: Periodic Table Showing the Rare Earth Elements

The REEs are usually divided into the following two groups on the basis of atomic weight: the 
light REEs, which include lanthanum through gadolinium (atomic numbers 57 through 64), and 
the heavy REEs, which include terbium through lutetium (atomic numbers 65 through 71).  
Yttrium, although light (atomic number 39), is included with the HREE group because of its 
common chemical and physical affiliations with the other HREEs.

Rare earth elements are not as “rare” as their name implies.  To illustrate, thulium and lutetium 
are the two least abundant rare earth elements - but they each have an average crustal 
abundance that is nearly 200 times greater than the crustal abundance of gold.  However, 
these metals are difficult to mine as it is unusual to find them in concentrations high enough 
for economical extraction.

The most abundant rare earth elements are cerium, yttrium, lanthanum and neodymium.  They 
have average crustal abundances that are similar to commonly used industrial metals such as 
chromium, nickel, zinc, molybdenum, tin, tungsten, and lead.  Again, they are rarely found in 
extractable concentrations.  (Source: geology.com)

USES OF RARE EARTH ELEMENTS

REEs are necessary components of more than 200 products across a wide range of 
applications, especially high-tech consumer products, such as cellphones, computer hard 
drives, electric vehicles,  wind turbines and flat screen monitors and televisions.  Significant 
defence applications include electronic displays, guidance systems, lasers, and radar and sonar 
systems.  Although the amount of REE used in a product may not be a significant part of that 
product by weight, value, or volume, the REE often plays a critical role that is necessary for the 
device to function. 

Given their similar chemical nature, many different REEs have related or complementary 
uses.  Permanent magnets made from alloys of REEs are a rapidly growing consumer of these 
elements.  Neodymium-iron-boron magnets are the strongest magnets known; they are used 
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wherever space and weight are at a premium.  Significant uses include hard disk drives, cell 
phones, electric motors for hybrid vehicles and windmills, and actuators in aircraft.  

The glass industry is also a major consumer of REE raw materials, mainly for purposes of glass 
polishing and as additives to provide colour and special optical properties to glass.  Catalysts, 
such as lanthanum-based catalysts used in petroleum refining and cerium-based catalysts 
used in automotive catalytic converters, are another major use for REEs.

In general, the lighter REEs and yttrium are cheaper, are produced in greater quantities, and 
are more extensively used than the heavier REEs.  The least common and most expensive 
REEs, from holmium to lutetium, are limited to a very few, highly specialized, high-technology 
applications. 

Uses of Rare Earth Elements

Element Symbol Atomic 
Number

Atomic 
Weight Primary Uses

Light Rare Earth Elements

Scandium Sc 21 45.0 As an alloy additive to aluminium in aircraft and high end sporting 
equipment.

Lanthanum La 57 138.9
Camera and telescope lenses, carbon lighting applications such as 
studio lighting and cinema projection.  As the anode in nickel-metal 
hydride batteries.

Cerium Ce 58 140.1

Used in catalytic converter in cars, enabling them to run at higher 
temperatures and playing a key role in the catalytic reaction.  LED 
lighting and as a catalyst for refining crude oil.  In the production of 
glass used in flat panel displays.

Praseodymium Pr 59 140.9 Used to create strong metals for use in aircraft engines, and as part 
of NdPr magnets - as well as speciality glass.

Neodymium Nd 60 144.2 Nd and Pr are used to create the strongest permanent magnets that 
go into EVs, wind turbines, speakers and mobile electronics.

Promethium Pm 61 145 Promethium is extremely rare and unstable in nature.  It has no 
commercial applications.

Samarium Sm 62 150.4
Samarium is used in speciality glass and ceramics and to dope 
calcium chloride crystals for use in optical lasers. It is also used as a 
neutron absorber in nuclear reactors.

Europium Eu 63 152.0
Europium is used in control rods for nuclear reactors. Europium-doped 
plastic has been used as a laser material. It is also used in making 
thin super-conducting alloys.

Gadolinium Gd 64 157.3

Used in x-ray and MRI scanning systems and in television screens.  It 
is also used in alloys for making magnets, electronic components and 
data storage disks.  Gadolinium is also used in the core of nuclear 
reactors

Heavy Rare Earth Elements

Yttrium Y 39 88.9
Yttrium increases the strength of aluminium and magnesium alloys. It 
is also used in the making of microwave filters for radar and has been 
used as a catalyst in polymerisation.

Terbium Tb 65 158.9

Terbium is used to make flat-panel displays, low-energy lightbulbs 
and mercury lamps.  It is also used to improve the safety of medical 
x-rays by allowing the same quality image to be produced with a 
much shorter exposure time.

Dysprosium Dy 66 162.5
Dysprosium is used in wind turbines and EVs.  It is also used in 
control rods for nuclear reactors because of its relatively high 
neutron-absorption cross section.

Holmium Ho 67 164.9
Holmium can absorb neutrons, so it is used in nuclear reactors to 
keep a chain reaction under control. Its alloys are used in some 
magnets.

Erbium Er 68 167.3
Erbium oxide is used in infrared absorbing glass, for example safety 
glasses for welders and metal workers. When erbium is added to 
glass it gives the glass a pink tinge.

Thulium Tm 69 168.9
Thulium is used in microwave ovens.  When irradiated in a nuclear 
reactor, thulium produces an isotope that emits x-rays.  Thulium is 
used in lasers with surgical applications.

Ytterbium Yb 70 173.0 Uses of ytterbium include as a radiation source for x-ray machines. It 
is added to stainless steel to improve its mechanical properties.

Lutetium Lu 71 175.0 Lutetium is widely used in camera lenses.

Source: USGS, Rare-Earth Elements
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REE SUPPLY

Economically minable concentrations of REE are uncommon.  The majority of known reserves 
are found in China, Vietnam, Brazil and Russia.  In 2020 China accounted for approximately 
60% of the global total of mined production.

World Mine Production and Reserves

Country Mine Production (t) Reserves (t)

2019 2020

China 132,000 140,000 44,000,000

United States 28,000 38,000 1,500,000

Burma 25,000 30,000 NA

Australia 20,000 17,000 4,100,000

Madagascar 4,000 8,000 NA

India 2,900 3,000 6,900,000

Russia 2,700 2,700 12,000,000

Thailand 1,900 2,000 NA

Vietnam 1,300 1,000 22,000,000

Brazil 710 1,000 21,000,000

Burundi 200 500 NA

Greenland - - 1,500,000

Tanzania - - 890,000

Canada - - 830,000

South Africa - - 790,000

Other countries 66 100 310,000

World Total (rounded) 220,000 240,000 120,000,000

Source: US Geological Survey, Mineral Commodity Summaries, January 2021

Separating mined rare earth concentrate into the individual elements is difficult due to the 
similar properties of these metals.  This processing is costly and has often led to heavy pollution 
in the past.  China has risen to become the global leader in both REE mining and processing 
with six state-owned enterprises dominating the Chinese rare earth metals mining and refining 
industry.

This has not always been the case, however.  The US was previously the leader in global rare 
earth production from the 1960s through to the 1980s.  However, today California’s Mountain 
Pass mine is the only mining and processing facility in the US - and the US sources some 80 
percent of its rare earth requirements from China.  

Figure 2: Global Rare Earth Oxide Mine Production Since 1960

Source: US Geologic Survey

While there are other countries that the US can import these metals from—including Australia, 
Estonia and Myanmar - none of these are large enough to significantly reduce dependence 
on China.  This has national security as well as economic implications and there is a growing 
demand in the US and Western Europe to build alternative sources of REE supply.  
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Ionic RE’s Makuutu Project has the potential to become a strategic source – especially of 
Heavy REOs.

Like all rare earths refining, global HREO separation and refining capacity is currently dominated 
by China, which has significant control of supply of these elements to the rest of the world.

Chart 1:   Rare Earth Metals Production, 2018 (t)
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Source: US Geological Survey, 2018

One of the largest processors of light rare earths outside China is Lynas Corporation. The 
Australian mining company, which operates a separation facility in Malaysia, recently received 
$30.4 million in funding from the Pentagon to build a Texas light rare earths processing facility 
and earned another contract, in partnership with Blue Line Corp., also based in Texas, to build 
a heavy rare earths separation facility underscoring growing concern about supply of these 
elements.  Less than 5% of the Lynas REO basket is the highly sought after heavy rare earth 
elements.

Figure 3: Global REE Separation & Refining Capacity

Source: Ionic Rare Earths Company Presentation

This dependence on China as a source of refined rare earths elements has prompted concerns 
in the west - and in particular the US.  This led to the declaration of rare earth elements - 
along with a range of other minerals - as ‘critical minerals’ by the US government in late 2017, 
paraphrased:

“The United States is dependent on foreign sources of critical materials.  This import 
dependence is a problem when it puts supply chains and US companies and material 
users at risk. Many foreign sources of critical materials are concentrated in just one or 
two countries. The dependency of the nation on foreign sources of critical materials 
creates a strategic vulnerability for both our economy and our military with respect 
to adverse foreign government actions, natural disasters, and other events that could 
disrupt supply.”

Source: Executive Order 13817
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This designation along with recognition by western consumers of the risks associated with 
having concentrated supply of these key elements has led to a renewed push to support the 
development of alternative sources of mined and, ultimately, refined REE supply.

REE DEMAND

Demand growth for REE is expected to remain strong for over the next decade and beyond.  
Rare earth elements play a critical role in permanent magnets used in EVs and wind turbines - 
both of which are expected to see significant growth going forward.

It is worth noting that high intensity permanent magnets require not only the better known 
NdPr, but also require a component of the heavy rare earths DyTb.  The NdFeB permanent 
magnets used in EV drive trains and offshore wind turbines contain 28 - 32% NdPr, with 
DyTb used as a minor, but critically important, additive to improve magnet performance at high 
temperatures (Source: Pavel, et al., Role of substitution in mitigating the supply pressure of 
rare earths in electric road transport applications, 2017)

Auto makers have announced a range of ambitious production and sales targets for EV, 
including Mercedes and Volvo moving to 100% EV sales by 2030 and General Motors by 2035.  
Volkswagen said more than 70% of the Volkswagen brand’s European sales will be EVs by 
2030, up from a previous target of 35%.  This strong demand growth will carry through to REE 
and bodes well for a strong pricing environment going forward.

Figure 4: EV Targets by Various Auto Manufacturers

Source: Hochschild Presentation, September 2021

The International Renewable Energy Agency is forecasting a compound annual growth rate in 
offshore wind capacity of 12% through 2030 with continued growth thereafter.

Figure 5: Offshore Wind Turbine Capacity Forecast

Source: Hochschild Presentation, September 2021
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COMPANY OVERVIEW

STRATEGY AND OWNERSHIP

Ionic RE is advancing the Makuutu Rare Earths Project with the aim of becoming a significant 
supplier of critical and heavy rare earths to support growing global demand from the transition 
to cleaner renewable energy and transportation.  

The company is currently earning into Rwenzori Rare Metals Ltd (“RRM”), which holds 100% 
of Makuutu Rare Earths.  The ownership structure is:

On completion of the Feasibility Study, forecast for Q3 2022, IonicRE will have earned-in and 
increased its stake to 60% of the Makuutu Project.  The company also has a preemptive right to 
acquire the remainder of Rwenzori Rare Metals Ltd and secure 100% of the Makuutu project, 
although the terms of this buy out would need to be negotiated.

The Makuutu project is an advanced, low-cost, rare earths development opportunity.  The 
project has significant growth potential and IonicRE is currently undertaking an aggressive 
drilling campaign.  Makuutu’s basket of heavy and critical rare earth elements is unique and 
positions the company to be a future supplier of these key elements - especially as supply of 
HREO’s from Chinese producers is expected to decline as deposits there become depleted 
going forward.

Approximately 43% of Makuutu’s basket is composed of the magnetic REOs - being Nd, Pr, 
Dy, Tb, Sm Gd and Ho.  These will be critical to being able to meet forecast demand growth in 
applications like offshore wind turbines and EVs.

Figure 6: Economic Importance vs Supply Risk for Raw Materials

Source: Ionic RE, European Commission, Study on the SU’s list of Critical Raw Materials - Final Report 
2020

In April 2021, IonicRE signed a non-binding MOU with China Rare Earths Jiangsu (“Jiangsu”), 
a subsidiary of Chinalco.  Jiangsu operates four rare earths refining facilities in China.  The 
agreement is a 12-month non-binding MoU for the companies to strategically cooperate to 
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accelerate development of the Makuutu mine and production its for mutual benefit.  It provides 
for the potential future investment in IonicRE and/or the Makuutu project directly and/or off-take 
agreements for rare earth products from the project.   It is likely that Jiangsu will refine product 
for IonicRE between the start of production and development of the company’s own refining 
capability.  Additionally, the company is continuing discussions with other global groups looking 
to get access to long life, low cost REEs which are likely to be difficult to source in the future.

PROJECT OVERVIEW

Ionic RE is advancing the Makuutu Rare Earths Project with the aim of becoming a significant 
supplier of critical and heavy rare earths to support growing global demand from the transition 
to cleaner energy and transportation.  Exploration work completed at the Makuutu project has 
confirmed shallow, high-grade mineralisation that is likely to support a low-cost mining at the 

site.

The company has also successfully completed metallurgical testing of material from the 
Makuutu project with recoveries of up to 75% of total rare earth elements plus cerium, based 
on established extraction techniques.  This compares favourably with other known ionic clay 
projects and the company is undertaking further optimisation testing to improve upon this 
further.

LOCATION

The Makuutu project comprises five licences covering approximately 243 km2 located 
approximately 40 km east of the regional centre of Jinja and 120 km east of the capital city 
of Kampala in eastern Uganda.  The projects location gives it easy access to established 
infrastructure including major roads and power supply.  Proximity to Kampala will also facilitate 
recruitment of a skilled workforce.

Figure 7: Map Showing the Location of the Makuutu Project

Source: Ionic Rare Earths Company Presentation

IonicRE’s mineral tenements consists of five areas that are a combination of Exploration 
Licenses (“ELs”) and Retention Licenses (“RLs”) that are show in the map, below.  A sixth 
tenement to the north west (TN03573) was applied for in July 2021.
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Figure 8: Map Showing Makuutu’s Exploration and Retention Licenses

Source: Ionic Rare Earths Company Presentation

The company announced on 13 September 2021 that the Ugandan Directorate of Geological 
Survey and Mines has approved the conversion of Exploration License EL1766 to Retention 
License RL00234.  The approach of converting the EL into an RL was a strategic choice by 
IonicRE.  The company could have renewed the EL for an additional two year period, but would 
then have had to surrender 50% of the EL area.  Instead, IonicRE applied to have this area 
converted into an RL.  This allowed the company to retain 100% of the area, but creates some 
additional time pressure on development as RLs are granted for a period of three years with 
only one permissible extension of an additional two years.  Therefore, the company now has a 
maximum of five years in which to receive its Mining Lease or risk losing the rights over this 
portion of the project resource.

GEOLOGY

The mineralisation at Makuutu is an ionic adsorption clay (“IAC”) rare earth mineralisation, 
similar in nature to Chinese ionic clay deposits - which make up the majority of global supply 
of heavy rare earth elements.  Clay-hosted deposits are currently amongst that lowest cost 
sources of rare earth minerals - and the only economical source of heavy rare earth oxides 
(“HREO”).

Makuutu’s Mineral Resource Estimate

Category Material
Tonnes

(Mt)
TREO
(ppm)

TREO no CeO2

(ppm)
LREO
(ppm)

HREO
(ppm)

CREO
(ppm)

Sc2O3

(ppm)

Indicated Resource Clay 66 820 570 590 230 300 30

Inferred Resource Clay 248 610 410 450 160 210 30

Total Resource Clay 315 650 440 480 170 230 30

Source: Ionic Rare Earths Company Presentation

Work completed on the Makuutu ore body includes:

 � 279 drill holes completed between Oct 2019 and Oct 2020 allowing the definition of the 
JORC-compliant mineral resource estimate of 315Mt at 650 ppm Total Rare Earth Oxides.

 � 67 RAB drill holes (Phase 3) confirmed extension of mineralisation east to EL00147 and 
northeast toward TN03573 (application pending).

 � Phase 4 infill drilling currently underway with 7,800m approved, which will be complete by 
November 2021 and will feed in to the mineral resource estimate planned for Q1 2022.
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Figure 9: Map Showing the Location of the Current Phase 4 Infill Drilling Campaign

Source: Ionic Rare Earths Company Presentation 

In general, the Makuutu ore body has shown shallow, near surface IAC mineralisation with the 
clay layer averaging 5 to 12m thick under cover approximately 3m deep.  

Ionic adsorption clay deposits have some material benefits when compared to hard rock-hosted 
primary mineral rare earth deposits:

Comparison of Clay vs Hard Rock Rare Earth Element Projects

Ionic Adsorption Clay-hosted REE Hard Rock-hosted REE

Mineralisation Soft material, negligible (if any) blasting

Elevated HREO/CREO product content

Hard rock;

Bastnaesite and Monazite (LREO dominant); Xenotime 
(HREO dominant)

Mining Low relative operating cost:

Surface mining (0-20 m)

Minimal stripping of waste material

High relative operating costs:

Blasting required

Could have high strip ratios

Processing Mining 
Site

No crushing or milling

Simple process plant

Potential for static or in-situ leaching with low 
reagent consumption at ambient temperature

Comminution, followed by beneficiation that often 
requires expensive (flotation) reagents to produce 
mineral concentrate.

Mine Product Mixed high-grade rare earths precipitate, 
either oxide or carbonate (+90% TREO 
grade) for feedstock directly into Rare Earth 
separation plant, low LaCe content

Mixed REE mineral concentrate (typically 20-40% 
TREO grade), high LaCe content, requires high capex 
substantial processing before suitable for feed to rare 
earth separation plant

Product Payability 70-80% payability as mixed Rare Earth oxide/
carbonate/chloride

35-40% payability as a mineral concentrate

Processing - 
Environmental

Non-radioactive tailings

Solution treatment and reagent recovery 
requirements (somewhat off-set by 
advantageous supporting infrastructure)

Tailings often radioactive (complex and costly 
disposal)

Legacy tailing management

Processing - Refinery Simple acid solubilisation followed by 
conventional REE separation

Complex recycling of reagents and water

High temperature mineral “cracking” using strong 
reagents to solubilise the refractory REE minerals

Complex capital-intensive plant required

Radio nuclide issues follow REE mineral concentrates

Source: Ionic Rare Earths
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SCOPING STUDY

On 29 April 2021, IonicRE released a scoping study outlining the company’s review of the 
viability of developing Makuutu.  The study focused on construction of an open pit and heap leach 
processing plant to produce a mixed rare earth carbonate product on site - and demonstrates 
the potential for Makuutu to become a sustainable, long-life, relatively low capital source of 
CREOs and HREOs.  

Key aspects of the scoping study include:

 � Base Case production over an initial life of 11 years.

 � IAC run of mine feed to a modular heap leach plant where the REO is recovered to produce 
a mixed rare earth carbonate (“MREC”) product.

 � The first module will process 2.5Mtpa ROM and produce 800 tpa rare earth oxide (“REO”) 
equivalent product.

 � Additional modules will be added in years 2, 4, 6 and 9 to increase plant throughput to 
12.5Mtpa by year 10.

Physical parameters for the initial 11-years:

 � Production target of 84.5Mt @ 810 ppm TREO for 68,400t of contained TREO.

 � Process plant feed comprises 69% Indicated and 31% Inferred Mineral Resource.

 � Strip ratio of 0.76.

 � TREO production of 29,400 t REO equivalent (approximately 45,000 t MREC.

 � Potential for material Sc2O3 by-product credit.

 � First production is targeted for early 2024.

Capital and operating costs:

 � Pre-production capex of US$89m for module 1, including mining fleet.

 � Further US$40m for module 2 expansion in Year 2.

 � Subsequent expansion up to 5 modules at capital cost of US$172m funded by project 
cashflow.

 � AISC cash cost of US$12.60/t ROM or US$36.40/kg REO equivalent produced (US$23.70/
kg including Sc2O3 by-product).

Makuutu Project Capex Breakdown (US$m)

Category Total Yr0 Yr2 Yr3 Yr4 Yr5 Yr6 Yr8 Yr9

Mining 32.2 10.4 1.7 0.5 0.3 0.3 7.5 1.5 9.9

Process 216.3 57.5 33.8 - 57.5 - 33.8 - 33.8

Infrastructure 7.0 5.0 - - 2.0 - - - -

Owners Cost 8.8 5.0 - - 2.5 - - - 2.5

Contingency 36.7 11.1 4.6 0.1 7.8 0.1 6.0 4.5 2.5

Total (US$m) 301.0 89.0 40.0 0.7 70.1 0.4 47.3 6.1 47.5

Source: Ionic Rare Earth Scoping Study
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Chart 2: Plant Feed Rate Showing Modular Expansion

Figure x: Mining and plant processing plan for Years 0 to 11

Source: Ionic Rare Earths Scoping Study

The financial results of the scoping study are evaluated further in the Valuation section, below, 
but indicate the robustness of the project:

 � After-tax NPV8% of US$321m.

 � After-tax IRR of 38%.

 � After-tax capital payback period of 5 years.

The scoping study entailed a preliminary technical and economic study of developing the 
Makuutu Rare Earths Project.  The company has advised that this study was based on low-level 
technical and economic assessments (+/-50%) that are not sufficient to support the estimation 
of Ore Reserves, or to provide assurance of an economic development case at this stage.  That 
said, the robustness of the scoping study and potential upside of the project provide support 
IonicRE’s decision to move into a full feasibility study.

As can be seen in the Valuation section, there would be significant upside to the project if the 
IonicRE is able to convert some or all of its Inferred Resource to Indicated through the current 
infill drilling campaign - and thereby extend the life of the project.

REFINERY

IonicRE is looking at options to develop an independent REE separation and refining facility 
located in order to have direct access to sell products to customers in the US, Europe and Asia.  
This refinery is expected to be 100% owned by IonicRE and will produce separated REOs from 
the mixed rare earths carbonate produced from Makuutu.  Developed to take advantage of the 
long life, secure and traceable supply of MREC from Makuutu over an estimated 27+ years 
(based on Makuutu being able to convert current Inferred resources to Indicated and thereby 
extending life of mine to 27+ years).

Developing its own refinery will give IonicRE access to 100% of the value of the separated and 
refined elements as opposed to the 70% payability that the company would receive for selling 
MREC.  Combined with the expected increase in mineral resource estimate and extended 
mine life, the refinery will appeal to western customers as it will allow a long-life source of 
supply outside of Asia.

There is the potential for the refinery to source additional heavy MREC from other mines as an 
additional source of revenue.  This may also present an opportunity for OEMs to participate in 
the supply chain - and allow IonicRE to take a leading role in the development of the Sc market.

PROJECT NEXT STEPS

The positive results of the scoping study have given the company confidence to proceed with 
a full Feasibility Study that it aims to complete in Q3 2022.  Key steps in the development of 
the FS include:

 � In June 2021, the Board of IonicRE awarded Melbourne based Mincore Pty Ltd, the 
Engineering Manager role for the completion of the feasbility study.
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 � On 31 August 2021, IonicRE announced that it has added a further 2,100m of infill drilling 
to its Phase 4 drill program.  The company has three drill rigs working on site that have 
completed 5,200m to date of the revised 7,800m total program.  The aim of this expanded 
Phase 4 infill drilling program is to increase the Indicated and Measured resource base to 
over 250m tonnes, including increasing resource confidence on Area I, which has a current 
Inferred resource of 96m tonnes.  The Phase 4 drill program feeds into the company’s 
review of its mineral resource estimate that it is aiming to release in Q1 2022.

 � Pre-production funding of US$89m will be required for the development of Makuutu.  
It is anticipated that this will be raised through a combination of equity from existing 
shareholders, new equity investment and debt providers.

 � Commencement of construction is scheduled for early 2023 and first production is targeted 
in H1 2024.

Figure 10: Makuutu Project Development Timeline

Source: Ionic Rare Earths Company Presentation

PEER COMPARISON
There are about a dozen rare earths companies in various stages of development outside of 
China, which are summarized below:

Rare Earth Metals Market Comparables

Company Exchange Symbol Flagship Asset Status Type Shares 
(m) Currency Share 

Price
Market Cap      

(US$m)

MP Materials NYSE MP Mountain Pass Operating HR 177.7 USD 34.11 6,061

Lynas Rare Earths ASX LYC Mount Weld Operating HR 902.1 AUD 7.54 4,928

Australian Strategic Materials ASX ASM Dubbo Project HR 139.5 AUD 11.30 1,142

Hastings Technology Metals ASX HAS Yangibana Project HR 1,738.5 AUD 0.25 315

Pensana Rare Earths LSE PRE Longonjo Project HR 223.3 GBP 0.78 239

Vital Metals ASX VML Nechalacho Bulk sample HR 4,165.5 AUD 0.07 211

Arafura Resources ASX ARU Nolans Project HR 1,549.9 AUD 0.16 179

Northern Minerals ASX NTU Browns Range Project HR 4,846.1 AUD 0.04 140

Peak Resources ASX PEK Ngualla Project HR 1,860.6 AUD 0.08 108

Ionic Rare Earths ASX IXR Makuutu Project IAC 3,392.4 AUD 0.04 98

Rainbow Rare Earths LSE RBW Gakara Project HR 479.9 GBP 0.12 78

Source: IIR analysis, as at 16 September 2021.  HR is a hard rock project and IAC indicates and ionic adsoption clay.

A comparison of the contained Total Rare Earth Oxides (“TREOs”) illustrates the comparative 
size of the various projects and their category of their Mineral Resource Estimates.  The only 
two IAC projects shown are Makuutu and Hochschild’s Aclara project.  The rest are hard rock 
deposits.
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Source: IIR analysis

Makuutu is a lower grade resource than the others and currently has a lower degree of MRE 
confidence with only Indicated and Inferred resources.  The company is however actively 
working to upgrade the MRE confidence level and anticipates a significant portion of Inferred 
resources will be reclassified as Measured and Indicated when it releases it revised estimate 
in Q1 2022.

The size and grade of the resource are clearly important, however, the composition of the rare 
earth  basket has a significant impact on the value that can be achieved for its products:

Competitor Basket Comparison

Company Ionic Rare 
Earths Hochschild Lynas Rare 

Earths
MP 

Materials
Arafura 

Resources

Australian 
Strategic 
Materials

Hastings 
Techn. 
Metals

Peak 
Resource

Pensana 
Rare Earths

Northern 
Minerals

Mineralisation Clay Clay Monazite Bastnas. Monazite Eudialite / 
Bastnas. Monazite Bastnas. Monazite Xenotime

Project $/kg Makuutu Aclara Mt Weld / 
LAMP

Mountain  
Pass Nolans Dubbo Yangibana Ngualla Longonjo Browns 

Range

Development Stage FS FS Operating Operating FS FS FS FS FS PFS

La2O3 1.49 13.5 11.5 25.5 34.0 19.3 22.1 10.0 27.6 23.9 1.9

CeO2 1.51 13.5 3.8 46.7 48.8 48.7 36.3 39.6 48.2 45.9 4.8

Pr6O11 100.75 5.5 2.9 5.3 4.2 5.9 3.6 8.0 4.8 4.9 0.7

Nd2O3 98.40 23.2 12.5 18.5 11.7 20.5 14.1 33.8 16.5 17.2 3.2

Sm2O3 1.93 4.7 2.6 2.3 0.8 2.3 1.7 3.9 1.6 2.5 2.1

Eu2O3 30.50 0.9 0.3 0.4 0.1 0.4 0.0 0.8 0.3 0.6 0.4

Gd2O3 44.15 4.4 3.2 0.1 0.2 1.0 1.6 1.8 0.6 1.2 5.7

Tb4O7 1,332.50 0.6 0.7 0.1 0.0 0.1 0.2 0.2 0.1 0.1 1.3
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Competitor Basket Comparison

Company Ionic Rare 
Earths Hochschild Lynas Rare 

Earths
MP 

Materials
Arafura 

Resources

Australian 
Strategic 
Materials

Hastings 
Techn. 
Metals

Peak 
Resource

Pensana 
Rare Earths

Northern 
Minerals

Dy2O3 421.00 3.7 5.5 0.1 0.0 0.3 1.9 0.5 0.1 0.6 8.8

Ho2O3 152.25 0.7 1.3 0.1 0.0 0.0 0.4 0.1 0.0 0.1 1.8

Er2O3 34.00 2.0 4.0 0.1 0.0 0.1 1.1 0.1 0.0 0.2 5.3

Tm2O3 800.00 0.3 0.5 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.7

Yb2O3 15.30 1.3 3.2 0.1 0.0 0.1 0.9 0.1 0.0 0.1 4.4

Lu2O3 802.50 0.2 0.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.6

Y2O3 5.85 25.4 47.6 0.4 0.1 1.4 15.8 1.1 0.2 2.6 58.2

Sum Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Magnet REO % 43 29 26 17 30 24 48 24 27 24

Light REO % 56 31 96 99 94 76 91 97 92 11

Heavy REO % 44 69 4 1 6 24 9 3 8 89

Critical REO % 54 67 20 12 23 32 36 17 21 72

CREO+HREO % 73 82 28 17 32 42 50 24 30 93

Basket Value REO/kg $62.09 $64.11 $28.42 $17.13 $30.47 $32.63 $49.02 $24.36 $27.92 $80.04

Source: Ionic Rare Earths Company Presentation and IIR analysis.  Pricing from 9 August 2021.

 � Magnet REOs are defined as: Pr, Nd, Dy, Tb, Sm, Gd and Ho.

 � Light REOs are: La, Ce, Pr, Nd and Pm.

 � Heavy REOs are: Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu.

 � Critical REOs are: Nd, Eu, Tb, Dy an Y.

The high proportion of heavy and critical rare earth elements, which are less common and 
tend to be priced higher, allows the Makuutu project to enjoy one of the highest basket values 
amongst producers. 

COMPARISON WITH ACLARA PROJECT

The closest comparable project to Makuutu is the Aclara Project (previously known as the 
Penco Project), which is held by Hochschild Mining.  These two projects are compared below:

Comparison Between Makuutu and Aclara Projects

Makuutu Aclara

Project Location Iganga, Uganda Bio Bio, Chile

Ownership 51% owned by Ionic RE

Currently earning in to 60% with BFS

100% owned by Hochschild Mining

Resource Type Ionic Adsorption Clay Ionic Adsorption Clay

Development Stage Scoping study complete

BFS in Q3 2022

First production in H1 2024

Scoping study complete

BFS in Q4 2022

First production in Q4 2023

Mineral Resource 
Estimate

Mineral Resource Estimate

Resource Category
Tonnes

(Mt)
TREO
(ppm)

Indicated 66 820

Inferred 248 610

Total Resource 315 650

Mineral Resource Estimate

Category
Tonnes

(Mt)
TREO
(ppm)

Measured & Indicated 20 2,429

Inferred 2 2,287

Total Resource 22 ~2,400
 

Mining Approach Simple mining

Open pit shovel mining, no blasting 

Current LoM: 11 years

Strip ratio: 0.76

Simple mining

Open pit shovel mining, no blasting

Current LoM: 11 years

Strip ratio: 0.4
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Comparison Between Makuutu and Aclara Projects

Makuutu Aclara

Processing Approach Simple metallurgy 

Metallurgical recovery 44%

Simple acid solubilisation followed by 
conventional REE separation

Complex recycling of reagents and water

Ammonium sulphate heap leaching

Negligible radioactivity

Opex: US$36 /kg REO

(US$24 /kg after Sc2O3 credit)

Simple metallurgy

Metallurgical recovery 18%

No use of hazardous reagents, crushing, milling or 
acid leaching, no tailing dam.

Ammonium sulphate leaching in tanks

Negligible radioactivity

Cash cost: US$37 /kg REO

AISC: US$40 / kg REO

Product Produced Mixed Rare Earths Carbonates Mixed Rare Earths Carbonates

Product basket HREO: 44%

CREO: 54%

Basket Value: $62.09/kg

Significant Sc2O3 potential

HREO: 69%

CREO: 67%

Basket Value: $64.11/kg

Project Capex Modular approach - 5 modules planned

US$89m for module 1 (2.5Mt/yr)

Modular approach - 5 modules planned

US$119m for module 1

Project Valuation After-tax NPV8% of US$321m

including 5% royalty

After-tax NPV5% of US$152 - 177m

no royalties included in valuation

Refining IonicRE-owned refinery being evaluated Considering development of own refinery

Source: IIR analysis

The Makuutu and Aclara projects are very comparable in many regards.  Both are modular 
projects  and share similar IAC resources.  While Aclara currently has a portion of its mineral 
resource estimate as Measured Resources and is a higher grade project, the Makuutu 
resource is significantly larger and IonicRE is nearing completion of a drilling campaign that the 
company hopes will allow it to upgrade these to Measured and Indicated by early next year.  
In addition, Makuutu has a higher metallurgical recovery rate than the Aclara project (44% vs 
18% respectively).

Both projects are highly sensitive to metallurgical recovery assumptions and metals pricing.  It 
is worth noting that Aclara uses a lower discount rate of 5% to value the project compared to 
the 8% used by IonicRE.  

VALUATION
IonicRE prepared an economic valuation as part of the scoping study.  Our approach was to 
use the assumptions provided to recreate the scoping study valuation.  We then ran a number 
of different scenarios to evaluate the potential of Makuutu on the upside and its robustness 
on the downside.

While IonicRE is considering options to develop its own refinery, there is insufficient detail at 
this stage to be able to estimate the potential impact of this on the company’s value.  There 
is clearly potential benefit to be had from capturing ~100% of the payable value of contained 
metals rather than the 70% payability assumed for the MREC product - however, no detail is 
available yet on potential capital and operating costs for such a facility.

BASE CASE

The capital development profile for Makuutu reflects a staged modular expansion strategy 
showing the capital investment that is made across the first 10 years of the Project.  This 
modular expansion approach allows modest up front pre-production capital requirements 
(including contingency) of approximately US$89 million.  All subsequent capex is expected to 
be funded by the project, thereby limiting the initial risk for investors.
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Makuutu Project Capex Breakdown (US$m)

Category Yr0 Yr2 Yr3 Yr4 Yr5 Yr6 Yr8 Yr9 Total

Mining 10.4 1.7 0.5 0.3 0.3 7.5 1.5 9.9 32.2

Process 57.5 33.8 - 57.5 - 33.8 - 33.8 216.3

Infrastructure 5.0 - - 2.0 - - - - 7.0

Owners Cost 5.0 - - 2.5 - - - 2.5 8.8

Contingency 11.1 4.6 0.1 7.8 0.1 6.0 4.5 2.5 36.7

Total (US$m) 89.0 40.0 0.7 70.1 0.4 47.3 6.1 47.5 301.0

Source: Ionic Rare Earths Scoping Study

Mining cost is approximately US$5 per tonne ROM, inclusive of waste costs. Processing 
costs combine to US$6.71 per tonne ROM with General and Administration costs totalling on 
average US$0.91 per tonne ROM.

Makuutu Project Opex Breakdown (US$)

Years 0 to 11
Opex

(US$m)
Avg Annual Opex

(US$)
Avg Opex

(US$/kg REO)
Avg Opex

(US$/t ROM)

Mining 422 38.4 14.36 4.99

Process 567 51.6 19.30 6.71

G&A 77 7.0 2.61 0.91

Total (US$m) 1,066 97.0 36.27 12.62

Source: Ionic Rare Earths Scoping Study

The Makuutu basket, which consist of approximately 33% permanent magnet REE (Nd, Pr, Dy 
and Tb) is highly leveraged to the deployment of permanent magnets in electric vehicle (EVs) 
and wind turbines.  The pricing forecast used by IonicRE in the scoping study is shown below.

Rare Earth Oxide pricing forecast (Argus Metal Analytics 26 Mar 2021)

2024 2025 2026 2027 2028 2029 2030

Forecast Low US$/kg 60.05 65.35 52.41 52.16 58.15 62.20 73.01

Base Case US$/kg 60.50 68.69 56.45 58.68 69.96 82.64 118.99

Forecast High US$/kg 62.91 74.50 60.48 64.65 79.66 105.30 203.90

Source: Ionic Rare Earths Scoping Study

The financial results of the scoping study base case indicate the robustness of the project:

 � After-tax NPV8% of US$321m.

 � After-tax IRR of 38%.

 � After-tax capital payback period of 5 years.

The company has chosen to use a discount rate of 8% for the Makuutu project.  In our opinion 
this is on the low end for a development project based in Uganda but is consistent with other 
rare earth projects being developed globally.

SCENARIOS

We ran a number of scenarios through the valuation model to better understand the impact 
these could have on the value of Makuutu.  The results are summarised below.

Makuutu Project Valuation Under Various Scenarios

Discount
Rate (%)

NPV
US$m

IRR
%

Base Case 8 321 38

27 Year Life of Mine 8 844 40

High Price Scenario 8 785 57

Low Price Scenario 8 52 15

25% Capex Overrun 8 269 30

25% Opex Overrun 8 200 26

25% Capex and Opex Overrun 8 150 20

Higher Discount Rate of 12% 12 219 37

Source: IIR Analysis
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 � IonicRE is currently completing an aggressive drilling campaign that is showing promising 
results.  This will feed into the revised mineral resource estimate to be published in Q1 
2022.  If the company is successful in converting current inferred resources to indicated it 
will be able to look at a much longer life of mine at Makuutu - approximately 27 years.  Not 
surprisingly, this would have a material positive impact on the value of the project with the 
NPV8% increasing to US$844m.  This scenario assumes that prices remain unchanged in 
real terms from year 11 onwards.

 � If the base case scenario is run on the “high price” line (shown in the table above) given in 
the scoping study the NPV8% increases to US$785m, which demonstrates the sensitivity 
of the project to upside movement in prices.

 � Conversely, to test the robustness of the project in the scenario that actual prices are 
lower than expected, we ran the base case model on the “low price” line from the scoping 
study.    The NPV8% decreases to US$52m, which is a significant decline, but the project 
still remains value accretive.

 � Given the potential for capex and opex assumptions to be materially off at this early stage 
of project review, we ran several scenarios to understand what the impact would be of 
capex and opex overruns:

 � For a 25% overrun in project capital costs the NPV8% would decline to US$269m - a 
relatively modest decline from the base case, which is not surprising given the low 
capex nature of the project.

 � For a 25% overrun in operating costs the NPV8% would decline to US$200m.

 � For an overrun of 25% in both capex and opex the project value declines to an NPV8% 
of US$150m - which is an indication of the financial potential of Makuutu.

 � Our view is that a discount rate of 8% is on the low side for a project in Uganda.  To 
understand the sensitivity to discount rate, we ran a scenario where we increased this to 
12%.   The resulting NPV12% decreases to US$219m.

The valuation analysis shows the strong leverage that the Makuutu project has to the upside 
scenarios, while also demonstrating the projects resilience to downside scenarios.

FINANCIALS
IonicRE’s most recent financial results are for the half-year ended 31 December 2020.

Consolidated Statement of Profit or Loss

A$ 31 Dec 2020 31 Dec 2019

Interest income 727 845

Salaries and wages (147,900) (137,500)

Directors’ fees (60,555) (49,275)

Travel and accommodation (2,075) (5,956)

Promotion (37,535) (49,275)

Consultants (43,038) (18,822)

Insurance (9,649) (10,174)

Legal fees (16,818) (29,047)

Administrative expenses (171,708) (126,160)

Share based payments (858,720) (231,000)

Exploration expenses - (917,035)

Loss on deconsolidation of subsidiary (191,623) -

Profit/(Loss) from continuing operations before income tax (1,538,894) (1,525,065)

Income tax credit/(expense) - -

Profit/(Loss) from continuing operations after income tax (1,538,894) (1,525,065)

Other comprehensive income

Items that may be reclassified subsequently to profit or loss

Exchange differences in translating foreign controlled entities (222,624) (598)

Other comprehensive income net of tax (222,624) (598)

Total comprehensive income for the period (1,761,518) (1,525,663)

Basic earnings per share (cents per share) (0.06) (0.08)
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Consolidated Statement of Profit or Loss

A$ 31 Dec 2020 31 Dec 2019

Diluted earnings per share (cents per share) (0.06) (0.08)

Expenditure incurred in order to acquire the project and expenditure incurred to increase that 
interest to the current 51% interest in an associate (being Rwenzori Rare Metals Limited 
(‘RRM”) was been capitalised as an investment in associate.

During the earn in period, all contributed expenditure incurred was deemed to be exploration 
and evaluation expenditure, as opposed to contributions towards the associate.  In line with 
the group’s accounting policy for exploration and evaluation expenditure, these amounts have 
been expensed to Profit and Loss as incurred.

Consolidated Statement of Financial Position

A$ 31 Dec 2020 30 Jun 2020

ASSETS

Current Assets

Cash and cash equivalents 2,253,401 829,933

Receivables 35,130 16,761

Other 34,178 6,541

Total Current Assets 2,322,709 853,235

Non-current Assets

Investment in Associate 3,669,627 2,461,308

Exploration & evaluation expenditure 651,784 525,697

Total Non-current Assets 4,321,411 2,987,005

TOTAL ASSETS 6,644,120 3,840,240

LIABILITIES

Current Liabilities

Payables 126,756 127,980

Other - 210,000

Total Current Liabilities 126,756 337,980

TOTAL LIABILITIES 126,756 337,980

NET ASSETS 6,517,364 3,502,260

EQUITY

Issued Capital 32,130,226 27,938,424

Reserves 6,481,853 6,119,656

Accumulated losses (32,094,714) (30,555,820)

TOTAL EQUITY 6,517,364 3,502,260

An amount of $3,669,627 was included in the financial statements as an Investment in 
Associates. This represents amounts incurred to acquire an interest in Rwenzori Rare Metals 
Limited which holds 100% of the Makuutu Rare Earths Project.

Consolidated Statement of Cash Flows

A$ 31 Dec 2020 31 Dec 2019

Cash flows from operating activities

Payments to suppliers and employees (461,611) (420,091)

Interest received 727 845

Net cash flows used in operating activities (460,884) (419,246)

Cash flows from investing activities

Mineral project acquisition fee - (148,035)
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Consolidated Statement of Cash Flows

A$ 31 Dec 2020 31 Dec 2019

Deconsolidation of subsidiary (11,445) -

Net proceeds from sale of subsidiary 53,426 -

Capitalised exploration expenditure (605,484) (687,863)

Payments for investments (1,210,048) (148)

Net cash flows from investing activities (1,773,551) (836,046)

Cash flows from financing activities

Proceeds from application for shares, net of transaction costs 3,657,902 1,227,941

Net cash flows from financing activities 3,657,902 1,227,941

Net increase/(decrease) in cash and cash equivalents 1,423,467 (27,351)

Cash and cash equivalents at beginning of period 829,934 (27,351)

Effect of exchange rate changes on cash and cash equivalents - (141)

Cash and cash equivalents at end of period 2,253,401 663,661

CAPITAL STRUCTURE
In February 2021, IonicRE completed a A$12 million share placement of which A$10 million was 
subscribed by highly experienced institutional investors.  Further, strong indications of equity 
support exist from various groups including strategic partner interest and investment houses.  
The Board considers that the project cash flows outlined in the scoping study are supportive 
of pre-production debt funding of the Project.  The Board also considers that the company has 
sufficient cash on hand to undertake the next stage of planned work programs, including the 
completion of a FS, continued metallurgical testing, the commencement of further technical 
studies and ongoing exploration of the project area.

IonicRE has no long-term debt facility in place at this stage.

RISKS
 � No JORC Reserve has yet been declared for the project at this stage - although this is 

normal for the current stage of development.  To address this, IonicRE has been conducting 
an extensive drilling campaign intended to upgrade the mineral resource estimate as the 
company works to complete its feasibility study in Q3 2022.

 � To achieve the range of outcomes indicated in the Scoping Study, pre-production funding 
of approximately US$89 million will likely be required. Investors should note that there is 
no certainty that IonicRE will be able to raise that amount of funding when needed.  It 
is also likely that such funding may only be available on terms that may be dilutive to or 
otherwise affect the value of IonicRE’s existing shares.

 � The Scoping Study was completed to an estimated accuracy of +/-50%.  This is below 
the typical accuracy or +/- 30% for scoping studies.  While this was clearly noted by the 
company there is a greater risk that the project’s financial estimates such as capital and 
operating costs and the net present value of the Makuutu project may be inaccurate.  That 
said, as shown in the Valuation section, the project economics are robust and Makuutu 
is still attractive even if there were material capex or opex overruns - and the company is 
working to complete a feasibility study.

 � The Makuutu Project is located in Uganda, a country that is not yet well know as a mining 
jurisdiction.  That said, the country has a clear Mining Act that governs exploration and the 
development of mining projects in the country - and Uganda is ranked ahead of established 
mining jurisdictions like South Africa and Namibia by the World Risk Report.  Despite this 
questions remain over stability arising from uncertainty around the ultimate succession 
prospects from six-term President  Yoweri Museveni.

 � The Ugandan Mining Act 2003, includes licensing provisions that follow a “use-it or lose-
it” approach.  This creates a degree of time pressure on companies to progress their 
exploration and development activities - and avoids companies sitting on properties 
without development for extended time periods.  IonicRE announced on 13 September 
2021 that the Ugandan Directorate of Geological Survey and Mines has approved the 
conversion of Exploration License EL1766 to Retention License RL00234.  The approach of 
converting the EL into an RL was a strategic choice by IonicRE.  The company could have 
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renewed the EL for an additional two year period, but would then have had to surrender 
50% of the EL area.  Not wishing to give up half of the EL are IonicRE instead applied to 
have this area converted into an RL.  This allowed the company to retain 100% of the area, 
but creates additional time pressure to develop the project as RLs are granted for a period 
of three years with only one permissible extension of an additional two years.  Therefore, 
the company now has a maximum of five years in which to receive its Mining Lease or risk 
losing the rights over this portion of the project resource.  Given the rate of progression to 
date, however, this is not likely to be much of an issue for the company.

BOARD AND MANAGEMENT
Trevor Benson (BSc) - Chairman

Mr. Benson has over 30 years’ experience within investment banking and stockbroking, 
specialising in the resources sector.  He has also worked for large Australian and international 
corporations, and held a number of directorships with ASX listed companies. Most recently he 
held the position of Executive Chairman and CEO for Walkabout Resources Ltd.

Mr. Benson’s focus within the investment banking industry was within SE Asia and China 
specialising in merger and acquisitions and equity capital market transactions, and advising 
Australian and International companies, including being exclusive adviser to Chinese State-
Owned Enterprises, and Hong Kong listed resource companies.

He has cross border experience including Africa, UK, Hong Kong, and China and has advised 
and listed numerous ASX listed companies.

Tim Harrison (BE(Chem), FAusIMM)

MANAGING DIRECTOR

Mr. Harrison initially joined the company in the role of Project Manager of Makuutu Rare Earths 
Project at the start of 2020.  Since then he has been driving development and value creation, 
and was appointed CEO in June 2020 and Managing Director in December 2020.

Mr. Harrison holds a Bachelor of Chemical Engineering and has over 20 years of experience 
and an extensive and track record in the fields of both mineral processing and hydrometallurgy 
across multiple commodities.

He has been involved in project development, process and flowsheet development, studies, 
test work planning and supervision, engineering, construction, commissioning, operations and 
project management.

Max McGarvie (MBT, MAICD, FAIM)

NON-EXECUTIVE DIRECTOR

Mr. McGarvie is a senior mining executive with an extensive portfolio of technical/managerial 
appointments in a career exceeding 45 years in mine development, mineral processing, 
operational and management roles across Australia, Africa and the Middle East.  

Mr. McGarvie has a long and distinguished career in the mining industry, a significant portion 
of this with Iluka Resources Limited and prior entities, including development roles within its 
mineral sands operation at Eneabba, Western Australia and a major role in returning the Sierra 
Rutile mineral sands operation in Sierra Leone (operated by Iluka) to profitable operations 
following the civil war in that country.

Mr. McGarvie’s career has covered a range of senior roles in the mining sector including 
Production Manager, through Registered Mine Manager to CEO, and he has a deep knowledge 
and understanding of the African environment and project development in this theatre.

Jill Kelley

EXECUTIVE DIRECTOR

Ms. Kelley has previously held roles at the highest levels of international leadership and has 
played a crucial role in supporting US military operations spanning over 60 countries, collectively 
known as the US Coalition Allies. Ms. Kelley’s networks in, and knowledge of, Europe, the 
Middle East, Asia, and South and Central America have helped advance American interests 
during the most critical points in current history.

As former honorary ambassador to US Central Command General Mattis and CIA Director 
David Petraeus, Ms. Kelley met regularly with Royals, Presidents, Prime Ministers, and 
Parliamentarians to foster military, security, and economic relationships. Ms. Kelley received 
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the Pentagon’s esteemed Joint Chiefs of Staff Award for her leadership, along with the Multi-
National Military Forces Award, an honour only bestowed upon a few individuals.

Brett Dickson (B. Bus, FCPA)

COMPANY SECRETARY

Mr. Dickson has over 20 years’ experience focusing on the start-up, restructuring, management, 
growth and financing of emerging publicly listed exploration and mining companies, including 
projects advancing from exploration through development to production. This experience ranges 
through a spectrum of activities; from capital and debt raisings, corporate restructuring and 
stock exchange listings.  He has been a Director of, and involved in the executive management 
of, a number of publicly listed resource companies with operations in Australia, Nicaragua, 
Chile, Mexico, Finland, Ukraine, Laos, Papua New Guinea and South Africa.

Mr. Dickson has a Bachelor’s degree in Economics and Finance and is a Fellow of the Australian 
Society of Certified Practising Accountants. He has been Company Secretary and Chief 
Financial Officer (CFO) for a number of successful resource companies listed on the ASX. Mr 
Dickson was appointed a Director of Ionic on 21 November 2014 and is also a director of Rox 
Resources Limited.
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