
  

Ionic-clay developer seeking integrated supplier strategy 

Ionic Rare Earths is an Australian company implementing a strategy to become 

an integrated Western supplier of value added rare earth products. The 

company’s unique advantage is its Makuutu deposit in Uganda which is one of 

the largest ionic clay deposits outside China at 315Mt in resource drilled out 

since 2017. The announced acquisition of Seren Tech in the UK adds midstream 

and magnet recycling IP to contribute to Ionic’s integrated downstream strategy. 

The potential is to leverage primary supply from Uganda with recycling and third 

party material to become a western supplier of value added products. 

Makuutu is a globally significant deposit  

Makuutu deposit (51% IXR w/ 60% earn-in) is one of the largest ionic clay 

deposits in the world at 315Mt at 650ppm TREO, with potential to be a 20-year 

plus supplier of ~5% of current global Dy and Tb consumption. The salt soluble 

portion of the resource is high at 43%, compares favourably to other HREE 

projects and enables heap leach processing. Moreover, the central zone 

contains significant areas of 10-20m thickness of >1000ppm, thus we think on 

further infill, a higher grade mine plan can be refined. While Ionic is pursuing a 

Western-aligned development strategy, it also signed a non-binding MOU in 

2021 with Chinalco, which has interest in potential offtake. 

Uganda has infrastructure and we think the politics are manageable 

Makuutu is located within 120km of Kampala on paved highway to within 10km 

of the project. Grid power (hydro) is available at a cost of US$0.05/kWh and the 

project is within 10km of the main highway and rail routes to the port of 

Mombasa, Kenya. Uganda is politically stable and aligned with the US/UK (part 

of Commonwealth, receives US$1bn in annual aid from the US), has tax and 

investment treaties with the UK, and was ranked above Brazil, Argentina and 

Ghana by the World Bank in its ease of doing business rankings.  

Early mover advantage enables integrated strategy 

Ionic recently acquired Seren Tech, a Swiss/British company with separation 

and magnet recycling pilot facilities in Belfast and Teeside, UK. We think the 

combination of an early mover advantage, willingness to acquire specialist 

chemical engineering talent and IP, and one of the largest HREE projects 

outside China/Myanmar gives Ionic an opportunity to become an integrated 

producer of separated oxides and potentially metals and magnets beyond that.  

Initiate with Buy rating and A$0.14p/sh PT based on 0.75xNAV150/kg 

We model Makuutu as a 10Mtpa operation producing 3.0-4.0kt of REO including 

150-200t of Dy and Tb in a mixed RE carbonate, and a downstream refinery 

producing 3.5-5.0kt of separated oxides. Running spot HREE prices and 

US$150/kg NdPr, we generate a FD NAV8% of US$639m or A$0.23/sh or 

A$0.19/sh fully funded (FF). We initiate with a BUY rating and A$0.14/sh price 

target based on 0.75x NAV8% on a fully-funded basis with first prod’n in FY25.
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*Note FY refers to year ended 30 June, otherwise years refers calendar 
year ended 31 December 

SHARE DATA
Shares (basic, FD) 3,411 / 3,628
52-week high/low 0.073 / 0.021
Market cap (A$m) 184.2
Net cash (debt) (US$m) 5
1.0xNAV8% @ spot (US$m) 639
1.0xNAV8% FD (A$/sh) A$0.23
P/NAV (x) 0.17x
Average daily value (A$m, 3M) 1.97

FINANCIALS FY25E FY26E FY27E
TREO produced in MREC (t) 752 1,289 2,257
TREO in oxides (t) -            1,651 2,766
Mine revenue - 60% attr (A$m) 43 70 124
Downstream revenue (A$m) -            218 378
Revenue (A$m) 43 288 502
Mine EBITDA - 60% attr (A$m) (2.1) 28.6 64.7
Downstream EBITDA (A$m) -            39.5 69.9
EBITDA (A$m) (6.1) 63.1 129.6
EBITDA margin (%) -14% 22% 26%
EV/EBITDA (x) (52.0) 6.8x 3.1x
Income (A$m) (19.2) 32.4 73.7
EPS (A$/sh) (0.00) 0.01 0.01
PER (x) (13.6) 8.5x 3.7x
CFPS (A$/sh) (0.01) 0.01 0.01
P/CF (x) (18.1) 7.1x 3.2x

NAV over time FY22E FY23E FY24E
1xNAV8% FD (A$/sh) 0.25 0.25 0.24
ROI to 1xNAV (% pa) 367% 115% 65%

SOTP 1xNAV8% US$150/kg NdPr US$m A$/sh
Makuutu 250 0.09
Resources outside mine plan 99 0.04
Downstream 334 0.12
Central SG&A & fin costs 4Q21 (54) (0.02)
Net cash + options 11 0.00
TOTAL 639 0.23

Source: Factset
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Investment case 

Ionic Rare Earths (ASX:IXR), is an ASX-listed rare earths developer building an integrated upstream and 

midstream heavy rare earths producer. The flagship project, the Makuutu ionic clay project in Uganda, is one of 

the largest heavy rare earths projects outside China at 315Mt in JORC-compliant resources and still growing. Met 

tests indicate high soluble REE content that enables low cost heap leach processing, and infrastructure is excellent 

with US$0.05/kWh grid hydropower, paved highway and rail within 10km of site, and the capital city of Kampala 

just 120km by major highway. The midstream strategy is anchored by the acquisition of UK-based Seren Tech, an 

early leader in magnet recycling technology. The combination of the two gives Ionic the largest HREE project of 

any listed developer, ability to enter upstream production by 2026, and an early mover advantage on mid and 

downstream processing.  

Figure 1: Overview of Ionic Rare Earths 

Source: Ionic Rare Earths 

History 

Rare earth enrichment on the property was discovered in 2011 and subsequent 2011-2012 follow-up work included 

pit excavation, sampling of 48 pits, and 5 REE samples sent to Toronto for leach test work. In 2016-2017 Rwenzori 

Rare Metals, a Ugandan company with South African shareholders completed 109 RAB holes, 1 DDH and 

excavation of 11 pits. Ionic earned into Makuutu Rare Earths project in July 2019 with an earn-in for up to 60% of 

the project for US$10k, US$1.7m of sole funded expenditure (for 51% total) and sole funding through bankable 

feasibility. A maiden 47Mt resource was declared in March 2020, increased to 79Mt in June 2020 to 315Mt by 

March 2021, highlighting resource size, and ability to advance quickly using aircore/RAB and DD for resource 

definition. Management: Chemical engineer Tim Harrison joined as project GM in Feb 2020 and was appointed 

MD/CEO in December 2020. Chairman Trevor Benson brings mining and finance experience with a specialty in 

APAC. The board includes Exec Director Jill Kelley, a Pentagon Joint Chiefs of Staff Award Winner with a US 

military background; NED Max McGarvey, mine operator with operational experience at Iluka; and Company 

Secretary Brett Dickson, who has capital markets and CFO experience in the mining sector.  

Figure 2: Price chart and history 

 
Source: Ionic Rare Earths, SCPe, Bloomberg market data 
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Big and low cost: 315Mt free dig, low-strip ratio, heap leachable ionic clay deposit with good infrastructure 

We think Makuutu is an excellent project for three reasons. First, at 315Mt, Makuutu is one of the largest HREE 

outside China. The scale of the resource and the fact that exploration remains open makes it a long-life asset 

which gives it strategic value for off-takers, strategic investors, and potential acquirers. Steady state production in 

the 2021 scoping study is 150-170tpa of Dy and Tb, equivalent to 4-5% of world consumption This is enough to be 

a meaningful contributor to the western supply chain but not large enough to cause oversupply or disturb prices. 

Table 1: Makuutu JORC-compliant MRE as at 31 March 2021 

 

Second, costs are low with <1x strip ratio, free-digging material, and 43% recovery using a heap leach recovery 

process. Third, project location is excellent, within 120km of Uganda’s capital of Kampala, within 10km of the main 

paved highway to the Port of Mombasa, within 10km of the rail line to Mombasa, and within 60km of four 

hydropower stations with capacity totalling 800MW. This results in access to 5c/kWh grid power, cheap haul to 

port (US$200/t or ~0.3% of FOB revenue) and access to a large labour pool with no need for a mine camp 

(~$10m/yr savings).  

Figure 3: Map of local infrastructure access including hydroelectric power, 132kV transmission through site, paved 
highway within 10km, all weather access road, rail within 20km 

 
Source: Ionic Rare Earths 

  

Indicated Inferred Total
Area Tonnes TREO TREO-CeO2
 Mt TREO TREO-CeO2
 Mt TREO TREO-CeO2
 Mt TREO TREO- CeO2 LREO HREO CREO Sc2O3

(Mt) (ppm) (ppm) (Mt) (ppm) (ppm) (Mt) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Central Zone 66 820 570 51 730 500 118 780 540 Indicated 66 820 570 590 230 300 30

A -- -- -- 12 570 390 12 570 390 Inferrred 248 610 410 450 160 210 30

B -- -- -- 25 410 280 25 410 280 Total 315 650 440 480 170 230 30

C -- -- -- -- -- -- -- -- --
D -- -- -- 6 560 400 6 560 400
E -- -- -- -- -- -- -- -- --
Central Zone East -- -- -- 37 740 520 37 740 520
F -- -- -- 11 570 390 11 570 390
G -- -- -- 6 660 450 6 660 450
H -- -- -- 4 780 560 4 780 560
I -- -- -- 96 550 350 96 550 350
Total Resource 66 820 570 248 610 410 315 650 440
Source: Ionic Rare Earths, as at 3 March 2021, Rounded to nearest 1Mt and 10ppm 

Source: Ionic Rare Earths, as at Rounding has been applied to 1Mt and 10ppm which may influence averaging calculation.; 
TREO (Total Rare Earth Oxide) = La2O3 + CeO2 + Pr6O11 + Nd2O3 + Sm2O3 + Eu2O3 + Gd2O3 + Tb4O7 + Dy2O3 + 
Ho2O3 + Er2O3 + Tm2O3 + Yb2O3 + Y2O3 + Lu2O3.; HREO (Heavy Rare Earth Oxide) = Sm2O3 + Eu2O3 + Gd2O3 + 
Tb4O7 + Dy2O3 + Ho2O3 + Er2O3 + Tm2O3 + Yb2O3, + Y2O3 + Lu2O3; CREO (Critical Rare Earth Oxide) = Nd2O3 + 
Eu2O3 + Tb4O7 + Dy2O3 + Y2O3; (From U.S. Department of Energy, Critical Materials Strategy, December 2011); LREO 
(Light Rare Earth Oxide) = La2O3 + CeO2 + Pr6O11 + Nd2O3; NdPr = Nd2O3 + Pr6O11
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Strategic deposit: One of few primary HREE projects outside of China 

Heavy magnet rare earths dysprosium (Dy) and terbium (Tb) are the most economically relevant heavy rare earth 

elements (HREEs). Their main application is to add resistance to heat (increase applicable temperate range from 

60°C to up to 240°C) and other demagnetizing conditions, such as movement, to NdFeB magnets, and are 

especially important for high performance applications such as wind turbines, EVs and aeronautical equipment. 

The supply chain for HREEs is dominated by ionic clay production from China and Chinese-owned operations in 

Myanmar. Chinese and Chinese-owned production are estimated to represent 90% of global HREE production, 

even more concentrated than their collective 70% share of LREE production (including Nd and Pr).  

Figure 4: Global supply of Dy and Tb, inset China market share of LREE and HREEs 

 
Source: Aclara Resources – REO production based on USGS and Dy and Tb estimated based on papers and press releases. Unlicensed 
production estimate based on Argus Media 

Makuutu is one of very few HREE enriched projects with 3-4x the typical Dy and Tb assemblage compared to 

hardrock projects such as Lynas’s Mt Weld or MP Material’s Mountain Pass mines. Notable HREE projects we are 

tracking are Makuutu, Penco, Koppamura and Serra Verde (see table below), of which Makuutu has an attractive 

combination of size, simple metallurgy, and infrastructure. This is not just our assessment; in April 2021 Ionic 

signed a non-binding MOU with Chinalco and its subsidiary China Rare Earths Jiangsu outlining potential technical 

support and offtake, though Ionic retains the option and intention to pursue a Western-aligned development path. 

Figure 5: Makuutu mineral assemblage and EU assessment of critical metals 

 
Source: Ionic Rare Earths, European Commission 

Figure 6: Known HREE projects outside China 

 

Contained
Project Location Deposit Ownership Status Tonnes TREO Grade Recovery Ticker Mcap (US$m)

(Mt) (ppm) (%)
Makuutu Uganda Total 51% IXR (60% earn-in), 49% Rwenzori Metals 2022 FS, targeting 2024 prodn 315.0 650 43% IXR-ASX 136
Penco Concepcion, Chile Penco 100% Aclara (TSX:ARA) 2022 FS, targeting 2024 prodn 22.8 2,414 18% ARA-TSE 147
Koppamurra South Australia Koppamura 100% Australian Rare Earths (ASX:AR3) 2022 resource update, PEA 39.9 725 -- AR3-ASX 64
Tantalus Madagascar Tantalus 100% Reenova, licence renewal Licence renewal process 628 895 -- 5EC-SES 15
Serra Verde Goais, Brazil Serra Verde Private, backed by PE Website states target 2021 prodn 911 1,200 -- Private --
Aksu Diamas W. Turkey Canakli ARV Metals (private) Last reported site activity 2018 632 698 -- Private --
Source: Ionic Rare Earths (2021 scoping study), Aclara (corporate presentation), Australian Rare Earths (2021 prospectus), Minera çao Serra Verde (website) FactSet, S&P Market Intelligence; (1) Sourced from Australian Rare Earths prospectus

(1)

(1)

(1)
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Uganda: Pro-investment, alignment with US/UK and strategic project mitigate “Africa risk” 

While less well known to mining investors than some other African nations, we think Uganda is a favourable host 

jurisdiction. Infrastructure access is excellent including US$0.05c/kWh hydroelectric grid power, paved road to the 

port of Mombasa in neighbouring Kenya (~1,100km, ~US$220/t at US$0.20 per tonne*km), rail to Mombasa and 

barging infrastructure on the African Great Lakes. Uganda was above well regarded mining jurisdictions including 

Ghana, Brazil, Argentina, and Senegal by the World Bank in its 2019 Ease of Doing Business Rankings. The UK 

Government overseas business risk advisory on Uganda notes heavy UK investment in Uganda’s agriculture, 

infrastructure and energy sectors and Uganda’s stable macroeconomic policy, success diversification of the 

economy from agriculture (from 50% of GDP in 1992 to 23% in 2019) and recently approved US$10bn, 230k barrel 

per day oil project by a consortium led by Total SA. The US State Department brief on Uganda’s investment climate 

notes Uganda’s liberal financial system, free market economy and encouragement of foreign investment. This has 

resulted in steady increases in FDI to Uganda since President Museveni’s first elected term in 1996 (he first gained 

power in 1986).  

Bilateral agreements and memberships: Uganda is part of the Commonwealth. There are bilateral dual tax treaties 

in place with the UK, South Africa, Netherlands, and Denmark among others. Bilateral investment protection 

treaties are in place with the UK, German, France, Benelux, Switzerland and China among others. In 2021 Uganda 

was admitted to the UK GSP area, waiving duties and quotas on all non-military imports from Uganda. Uganda is 

part of the East African Community Customs Union, Common Market for East and Southern Africa and the new 

Continental Africa Free Trade Area. 

Figure 7: Foreign Direct Investment into Uganda; (B) US DOE classification of critical energy metals 

 
Source: The World Bank FDI data, US DOE, Aclara Resources 

This isn’t gold in Tanzania: Strategic product mitigates political risk 

We see three reasons why we think asset tenure in Uganda will be safe for Ionic. First, heavy rare earths are a 

highly strategic product and have been recognized as such by the US Government, EU and major national 

Governments including Japan and Korea. This means that we think there would be significant diplomatic support 

for the continued operation of the Makuutu project. Second, Uganda has both a good track record and strong 

incentives to maintain an attractive investment environment. French oil major Total SA, in a consortium that 

includes China’s CNOOC recently approved a US$10bn oil production and refinery development programme that 

is in the process of securing US$3bn in bank finance. This is a vote of confidence in Uganda, but also presents a 

key moment for Uganda to show international banks that it is a safe place for foreign investment. Third, we believe 

the US and other western partner nations have both a strong relationship with, but also leverage with the Ugandan 

Government. Per the US State Department, US Government aid and budget assistance to Uganda totals US$970m 

per year of ~8% or Uganda’s government expenditures. Overall borrowing and foreign assistance account for 

~45% of Uganda’s budget, highlighting the potential to enforce binding third-party dispute resolution.  
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Vertical integration can enable 40-67% high value capture due to improved payability 

Payability for a mixed rare earth carbonate is currently 60-70% of the value of the contained rare earths, thus we 

see significant benefit in pursuing downstream integration where feasible. We think current payability reflects 

greater consolidation in the cracking and separation market (midstream) than upstream (mining), as well as China’s 

concentrated dominance over the supply chain. In this regard, Ionic can play a unique role as it has the volume 

and mine life at Makuutu to provide baseload for an integrated heavy rare earth focused player, as opposed to 

most other western miners (MP Materials, Lynas, Iluka, Rainbow, Peak, Pensana) which are more LREE-focused.  

Figure 8: Ionic’s strategy to become an integrated upstream and midstream player in REE supply chains 

Source: Ionic Rare Earths presentation to European Raw Materials Alliance 

Action plan: Ionic has indicated intent to pursue a cracking and leaching facility, potentially in the US or Europe 

to enable production of separated rare earth oxides. This can leverage baseload feed from Makuutu and receive 

other HREE-enriched carbonates from third parties and recycling. Scale is beneficial because it provides greater 

security to off-takers, and because the qualification process is lengthy and challenging, thus it is difficult to replicate 

the expertise once established.  

Seren Tech: Ionic’s acquisition of Seren Tech, expected to complete in 2Q22, adds a team of chemists and 

chemical engineers with pilot facilities in the UK (Belfast and Teesside), plus IP in separation using ionic liquids. 

This is a similar process to the solvent extraction separation method that is standard in the industry. 

Figure 9: Seren Tech separation and refining technology attributes 

 
Source: Ionic Rare Earths 
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Valuation 

We value Ionic using a discounted cash flow methodology. We model a 21-year mine life at Makuutu with a staged 

build-out to 10Mtpa, and add 100Mt at 700ppm TREO to the mine plan, representing extensions of the central 

zone. This generates an NPV8% of US$250m. In addition, we add US$99m for resources outside the mine plan 

(5% of insitu value). We model the downstream processing facility; we have assumed start up in 2026 with 7kt of 

concentrate processing capacity producing separated rare earth oxides (99% payability), average EBITDA margins 

of 15% and 74% Makuutu material. This generates an NPV8% of US$334m. We add US$5m for cash on balance 

sheet, US$5m for ITM options while we subtract US$67m for SG&A. This results in a fully diluted but pre-funded 

NAV of US$639m or A$0.23/sh. We assume US$90m of equity including US$10m to fund evaluation work, 

US$40m for the Makuutu build and US$34m for the refinery build. With the funding but also dilution added, we 

generate a fully diluted NAV estimate of US$729m or A$0.19/sh.  

Initiate with BUY rating and A$0.14/sh price target based on 0.75x NAVPS8%-150/kg NdPr 

We initiate with a BUY rating and A$0.14/sh price target based on 0.75x fully funded NAV8% using LT prices of 

US$150/kg NdPr, US$500/kg Dy, US$2,200/t Tb and US$500/kg Sc2O3. What makes Ionic unique is Makuutu’s 

size and infrastructure which we think can anchor an integrated producer with meaningful heavy rare earth 

production, which differentiates Ionic from western REE mining leaders MP and Lynas, and the majority of listed 

developers including our other top pick Rainbow Rare Earths, and notable listed developers Pensana, Northern 

Minerals and Peak Resources.  

Catalysts 

 1H22: Updated MRE on Makuutu 

 2022: Offtake and MOU discussions with automotive OEMs 

 2H22: DFS 

 4Q22/1Q23: Mining Permits 

 2023: SCPe construction of Makuutu; refinery scoping study 

 2024: SCPe first production and ramp up 

 2025: SCPe steady state production  

Why we like Ionic Rare Earths 

 One of the largest ionic clay deposits at 315Mt and growing 

 Excellent infrastructure including highway, hydropower and reagents 

 Strategic source of heavy rare earths Dy and Tb as well as potential scandium revenue 

 Opportunity to become an integrated upstream and midstream supplier 
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Ticker:          IXR AU Price / mkt cap: A$0.05/sh, A$184m Market P/NAV: 0.17x Assets: Makuutu
Analyst: J Chan / B Gaspar / E Magdzinski Rec / PT: BUY / A$0.21 1xNAV FD: Country: Uganda

Group-level SOTP valuation 4Q21 1Q22e Resource / Reserve Mt ppm TREO 000t REO $m insitu EV/insitu
US$m O/ship NAVx A$/sh Measured, ind. & inf. 315 650 205 14,253 0.91%

Makuutu (60%) NPV 1Q22e 250 60% 0.75x 0.09 SCPe Mine Inventory 185 814 150 6,794 1.91%
Makuutu MRE outside mine plan (5% insitu value) 99 100% 0.75x 0.03 Commodity price Jun '22 Jun '23 Jun '24 Jun '25 Jun '26
Downstream 334 100% 0.75x 0.09 NdPr price (US$/t) 143 113 154 154 154
Central SG&A & fin costs 1Q22e (54) -            0.75x (0.01) Share data
Cash and restr. cash 4Q21 5 -            0.75x 0.00 Basic shares (m): 3410.9 FD + options (m): 3,628.4 FD/FF 5,115.4
Cash from options 5 -            0.75x 0.00 Ratio analysis Jun '22 Jun '23 Jun '24 Jun '25 Jun '26
Debt 4Q21 -            -            0.75x -              FD shares out (m) 3,615 4,390 4,583 5,102 5,102
1xNAV8% spot fully diluted, pre-funded 639 0.20 EPS (US$/sh) (0.00) (0.00) (0.00) (0.00) 0.01
Assumed equity raised 90 0.75x 0.02 CFPS before w/c (US$/sh) (0.00) (0.00) (0.00) (0.01) 0.01
1xNAV8% spot fully funded 729 0.14 FCFPS pre growth (US$/sh) (0.00) 0.00 0.01 (0.03) (0.01)
1x fully funded NAVPS sensitivity to gold price and discount / NAV multiple FCF/sh (US$/sh) (0.00) (0.00) (0.02) (0.03) (0.02)

Valuation (A$/sh) $100/kg $125/kg $150/kg $175/kg $200/kg FCF yield pre growth (US$/sh) (1%) 0% 19% (58%) (26%)
0.50xNAV 0.06 0.08 0.10 0.11 0.13 FCF yield  (%) (4%) (2%) (30%) (55%) (42%)
0.60xNAV 0.07 0.09 0.11 0.14 0.16 EBITDA margin (%) - - - (14%) 22%
0.75xNAV 0.09 0.11 0.14 0.17 0.20 FCF margin (%) -- -- -- (348%) (40%)
1.00xNAV 0.11 0.15 0.19 0.23 0.27 ROA (%) (7%) (2%) (6%) (5%) 8%

Makuutu NPV8% (US$m) $100/kg $125/kg $150/kg $175/kg $200/kg ROE (%) (7%) (2%) (14%) (17%) 22%
12% discount 76 116 156 197 237 ROCE (%) (7%) (2%) (2%) (3%) 15%
10% discount 102 150 197 245 293 PER (x) (92x) (108x) (23x) (14x) 9x
8% discount 135 192 250 307 365 P/CF (x) (98x) (119x) (23x) (18x) 7x
6% discount 178 248 318 387 457 EV/EBITDA (x) (91x) (89x) (57x) (52x) 7x
5% discount 204 281 359 436 514 Income statement Jun '22 Jun '23 Jun '24 Jun '25 Jun '26

Makuutu 1xNAV sensitivity to recovery and payability Revenue (US$m) -- -- -- 43 288
Makuutu NPV8% (US$m) Recov: 45.0% 50.0% 55.0% 60.0% 65.0% COGS (US$m) -- -- -- (45) (220)

Payability: 60% 66 109 152 195 238 Gross profit (US$m) -- -- -- (2) 68
Payability: 70% 149 199 250 300 351 Expenses (US$m) (3) (4) (1) (2) (2)
Payability: 80% 231 289 348 405 463 Impairment & other (US$m) -- -- -- -- --
Payability: 90% 313 379 444 510 575 Net finance costs (US$m) -- -- (7) (8) (6)

Payability: 100% 395 468 541 614 687 Tax (US$m) -- -- -- (2) (18)
Valuation over time Jun '22 Jun '23 Jun '24 Jun '25 Jun '26 Minority interest (US$m) -- -- -- -- --
Makuutu NPV (US$m) 256.8 279.9 359.9 393.1 433.2 Net income attr. (US$m) (3) (4) (8) (14) 42
Downstream 317.1 342.5 369.9 399.5 512.4 EBITDA (US$m) (2) (2) (4) (6) 63
Exploration and in-situ tonnes 98.8 98.8 98.8 98.8 98.8 Cash flow Jun '22 Jun '23 Jun '24 Jun '25 Jun '26
Cntrl G&A & fin costs (US$m) (55.1) (57.9) (60.2) (28.2) (12.5) Profit/(loss) after tax (US$m) (2) (2) (11) (19) 32
Net cash at 1Q (A$m) 5.4 59.7 17.6 (39.4) (154.9) Add non-cash items (US$m) -- -- -- 4 7
1xNAV (US$m) 623 723 786 824 877 Less wkg cap / other (US$m) -- -- 9 (33) (12)
P/NAV (x): 0.21x 0.22x 0.22x 0.23x 0.23x Cash flow ops (US$m) (2) (2) (2) (48) 27
1xNAV share px FD (A$/sh) 0.25 0.25 0.24 0.23 0.24 PP&E (US$m) (5) (3) (71) (103) (143)
ROI to equity holder (% pa) 367% 115% 65% 44% 34% Other (US$m) (4) (2) -- -- --
Sources and uses of cash Cash flow inv. (US$m) (9) (5) (71) (103) (143)

SCPe evaluation costs A$10m SCPe current cash + options A$11m Debt draw (repayment) (US$m) -- -- 96 160 --
SCPe capex (US$89m @ 60%) A$71m Debt package A$96m Equity issuance (US$m) 14 53 7 54 --

SCPe contingency A$22m Equity Raised A$68m Other (US$m) -- -- -- -- --
SCPe G&A + fin. cost to first Au A$11m Cash flow fin. (US$m) 14 53 103 214 --

SCPe working capital A$24m Net change post forex (US$m) 3 46 30 63 (116)
Total uses A$138m Total proceeds A$175m FCF (US$m) (7) (5) (73) (151) (116)

Production (100%) Jun '24 Jun '25 Jun '26 Jun '27 Jun '28 Balance sheet Jun '22 Jun '23 Jun '24 Jun '25 Jun '26
Makuutu (t REE) -- 752 1,289 2,257 3,224 Cash (US$m) 14 60 90 153 37
Makuutu (t Nd+Pr) -- 222 380 665 950 Accounts receivable (US$m) 0 0 0 22 36
Makuutu (t Dy) -- 29 50 87 124 Inventories (US$m) -- -- -- 22 27
Makuutu (t Tb) -- 5 8 14 20 PPE & exploration (US$m) 12 18 89 188 324
Makuutu revenue (US$/kg REE) -- 72 68 69 69 Other (US$m) 4 4 4 4 4
Makuutu cash cost (US$/kg REE) -- 72 37 29 29 Total assets (US$m) 30 81 182 389 428
Makuutu AISC (US$/REE) -- 93 56 44 47 Debt (US$m) -- -- 96 256 256
Refinery (TREO produced) -- -- 1,651 2,766 4,053 Other liabilities (US$m) 0 0 9 21 27
Refinery (t Nd+Pr) -- -- 728 1,238 1,697 Shareholders equity (US$m) 57 110 118 172 172
Refinery (t Dy) -- -- 66 99 134 Retained earnings (US$m) (28) (30) (40) (60) (27)
Refinery (t Tb) -- -- 18 30 44 Minority int. & other (US$m) -- -- -- -- --
Refinery share of Makuutu feed (%) -- -- 41% 42% 50% Liabilities+equity (US$m) 30 81 182 389 428
Refinery EBITDA margin (%) -- -- 18% 19% 20% Net cash (US$m) 14 60 (6) (103) (219)
Refinery revenue (US$/kg REO) -- -- 99 102 113 Net debt to NTM EBITDA (x) 6.9x 14.9x (1.1x) 1.6x 1.7x
Source: SCP estimates

A$0.23/sh
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Makuutu, Uganda (51%-owned, earn-in up to 60%) 

Ionic currently owns 51% of the Makuutu Ionic Adsorption Clay REE project located in SE Uganda, located 120km 

east of the capital of Kampala (metro pop 6.7 million). The remaining project ownership is 41.77% South African 

and 7.34% Ugandan minority shareholders. Ionic can earn into a further 9% for 60% total ownership by funding 

completion of a FS (planned for 2022) and US$750k in milestone payments. The project is composed of three 

granted Retention Licences and three Exploration Licences totalling 300km2. 

Figure 10: Location map and surrounding infrastructure 

 
Source: Google Maps, SCPe 

Infrastructure access is excellent. The project is connected by a 10km all-weather access road to paved Highway 

109 which is the main highway connecting Kampala to Nairobi and the port of Mombasa. The project is located 

10km from a rail line connecting to the Port of Mombasa, Kenya. There are four hydroelectric stations totalling 

810MW of generating capacity within a 65km radius of Makuutu with US$0.05/kWh grid power available and grid 

infrastructure adjacent to site. The site is serviced by 132kV and 33kV power lines. No camp is required as there 

are several towns near the project, including Jinja (pop 300k) within 50km.  

Figure 11: Map of local infrastructure access including hydroelectric power, 132kV transmission through site, 
paved highway within 10km, all weather access road, rail within 20km 
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Geology 

Makuutu is interpreted to be an ionic adsorption clay hosted REE deposit. REE mineralisation is contained within 

the lateritic weathering profile of a basin filled with sedimentary rocks potentially derived from surrounding granitic 

rocks. Rare earth mineralization has been dissolved from its primary form, such as monazite and xenotime, and 

absorbed onto fine particles of aluminosilicate clays such as kaolinite, illite and smectite. The mineralized zone is 

defined as between the 3m cover zone of surficial soil/hardcap and the base of the saprock/fresh rock boundary.  

Figure 12: Cross section of the regolith boundary 

 
Source: Ionic Rare Earths 

Resource: 315Mt with higher grade central zone and significant growth potential  

The resource has grown rapidly, from the maiden estimate of 47Mt at 910ppm in March 2020 to the current 315Mt 

at 650ppm in April 2021.Subsequent drilling has expanded the high grade footprint in the central zone, tightening 

drill spacing from 200x200m to 100x100m. Drilling has encountered significant areas of 10-20m widths of 

>1,000ppm, better than the grades and widths underpinning the PEA mine inventory of 84.5Mt at 825ppm.  

Figure 13: 2021-2022 drilling in the Makuutu Central Zone 

 
Source: Ionic Rare Earths 
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Figure 14: 2021/22 drilling in the Central East , F-G, C-E, and I areas; plan map of deposit and planned drilling 

 
Source: Ionic Rare Earths 

The second target of the drilling campaign is infilling inferred areas and targeting new resources in areas C, E and 
the Central East Zone. Drilling has hit grades including >1,000ppm in the Central East Zone and F and G areas. 
So far the campaign has accomplished the goals of finding high grade areas than can add to the mine plan, and 
areas of continuity such as the I zone, which could later be entered into the plan as prices and costs may allow. 

Table 2: Most recent Makuutu JORC-compliant resource estimate as at 31 March 2021 

 

Indicated Inferred Total
Area Tonnes TREO TREO-CeO2
 Mt TREO TREO-CeO2
 Mt TREO TREO-CeO2
 Mt TREO TREO- CeO2 LREO HREO CREO Sc2O3

(Mt) (ppm) (ppm) (Mt) (ppm) (ppm) (Mt) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Central Zone 66 820 570 51 730 500 118 780 540 Indicated 66 820 570 590 230 300 30

A -- -- -- 12 570 390 12 570 390 Inferrred 248 610 410 450 160 210 30

B -- -- -- 25 410 280 25 410 280 Total 315 650 440 480 170 230 30

C -- -- -- -- -- -- -- -- --
D -- -- -- 6 560 400 6 560 400
E -- -- -- -- -- -- -- -- --
Central Zone East -- -- -- 37 740 520 37 740 520
F -- -- -- 11 570 390 11 570 390
G -- -- -- 6 660 450 6 660 450
H -- -- -- 4 780 560 4 780 560
I -- -- -- 96 550 350 96 550 350
Total Resource 66 820 570 248 610 410 315 650 440
Source: Ionic Rare Earths, as at 3 March 2021, Rounded to nearest 1Mt and 10ppm 

Source: Ionic Rare Earths, as at Rounding has been applied to 1Mt and 10ppm which may influence averaging calculation.; 
TREO (Total Rare Earth Oxide) = La2O3 + CeO2 + Pr6O11 + Nd2O3 + Sm2O3 + Eu2O3 + Gd2O3 + Tb4O7 + Dy2O3 + 
Ho2O3 + Er2O3 + Tm2O3 + Yb2O3 + Y2O3 + Lu2O3.; HREO (Heavy Rare Earth Oxide) = Sm2O3 + Eu2O3 + Gd2O3 + 
Tb4O7 + Dy2O3 + Ho2O3 + Er2O3 + Tm2O3 + Yb2O3, + Y2O3 + Lu2O3; CREO (Critical Rare Earth Oxide) = Nd2O3 + 
Eu2O3 + Tb4O7 + Dy2O3 + Y2O3; (From U.S. Department of Energy, Critical Materials Strategy, December 2011); LREO 
(Light Rare Earth Oxide) = La2O3 + CeO2 + Pr6O11 + Nd2O3; NdPr = Nd2O3 + Pr6O11
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Mining and processing 

Mining: The deposit is near surface with 3m of cover, thus free digging open pit mining using a truck and shovel 

and no explosives is envisaged. The scoping study LOM plan totals 84.5Mt of ore and 64.6Mt of waste mined for 

a LOM strip ratio of 0.76. The first 1m of topsoil will be pre-stripped and stockpiled. Open pit material will be hauled 

to the ROM pad or fed directly into the process plant. Mined out areas will be backfilled and progressively reclaimed 

and topsoil will be spread back onto the reclaimed areas. The planned mine fleet includes 70t excavators, 8t front-

end loaders, and 40t ADT haul trucks. The scoping study assumed an owner operated fleet.  

Processing: The scoping study assumes a modular (2.5Mtpa increments) dynamic heap leaching operation. ROM 

will be agglomerated and stacked up to 3m high on the leach pad, and irrigated with ammonium sulphate and 

sulphuric acid to mobilise and bring REE mineralization into solution. Leached material will be advanced to the 

secondary leach followed by wash and rinse and transportation back to mined out areas for reclamation. Pregnant 

leach solution will be collected in ponds and concentrated using membrane processes, and then precipitated from 

solution using ammonium bicarbonate to produce a mixed rare earth carbonate product. The secondary leach pad 

will generate intermediate leach solution, which is treated with salt and acid to remove impurities, and then 

comingled with pregnant leach solution. Overall, process recovery is 43% of rare earths and 53% excluding cerium 

which is preferentially rejected in the recovery process. 

Figure 15: (A) Makuutu Flowsheet; (B) Conceptual ionic clay vs hard rock processing routes 

 
Source: Ionic Rare Earths 

Product: Ionic intends to produce a mixed rare earth carbonate (MREC) product at Makuutu. The recovery process 

will attempt to maximize recovery of high value rare earth elements while minimizing cerium content in the finished 

product. Ionic is likely to pursue a downstream refinery in Europe or the US to produce separated rare earth oxides, 

sourcing carbonate or concentrates from other mines, and potentially recycled material as well. Location selection 

is likely to be influenced by access to infrastructure, reagents, chemical engineering expertise, potential tax 

incentives and proximity to end user markets. 

Tailings: Leached material will be washed, rinsed and deposited back into mined out areas before area 

reclamation and rehabilitation to ago-forestry and sustainable farming initiatives aligned with Ugandan National 

Development Plant III (NDP3).   
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Economics 

2021 scoping study: The study starts with US$89m capex for a staged build-out starting at 2.5Mtpa scaling up to 

12.5Mtpa with tonnes moved scaling up to 25Mtpa including waste. The study uses an average LOM basket price 

of US$73.20/kg which assumes 70% payability of underlying rare earth prices. The study also includes 740t (avg 

70tpa) of scandium (Sc2O3) production for US$371m of LOM revenue or ~US$500/kg received at (~US$720/t at 

70% payability). This generates US$766m of LOM FCF and US$321m NPV8%.  

Figure 16: PEA Summary 

 

SCP modelled scenario: We model a quicker ramp up with a long-term stacking rate of 10Mtpa, with higher grades 

in the early years, with consistent 10-20m thicknesses at >1000ppm encountered in 2021-2022 infill drilling at the 

Central Zone. We add 100Mtpa at 700ppm representing R&R conversion from enlargement of the central zone 

and central east zone; the other deposits remain upside. We match scoping study input costs of US$2.83/t mined 

(note free-digging material), US$6.71/t processed and US$0.91/t G&A (no camp and road accessible from major 

population centres). We model scandium production at 30ppm and 29% recovery, in line with the scoping study, 

but conservatively run a US$500/kg price estimate as Makuutu production represents a multiple of the current 

scandium market (~20tpa). Current scandium prices are >$1,000/kg and scandium has high end uses in 

aluminium-scandium alloys (including military application) and in fuel cells so we think our US$500/kg modelled 

scenario balances risks from increased supply with the high current price and potential for significant market growth 

for a high strength, light alloy material. This generates an NPV8% of US$416m and IRR of 33%. In line with earn-in 

terms, we assume Ionic sole funds expenditure through BFS completion, to achieve 60% project ownership. As 

there is no free carry, we assume that Ionic contributes capex and receives FCF proportionately to its 60% interest. 

This generates an attributable NPV8% to Ionic of US$250m at present value. 

Figure 17 SCP estimates summary  

 
  

Year Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11
Makuutu ore tonnes mined/stacked (kt) -- 2,500 2,500 5,000 5,000 7,500 7,500 10,000 10,000 10,000 12,000 12,500 84,500
Grade (ppm TREO) -- 700 875 950 900 760 800 875 775 800 750 700 810
Strip Ratio (waste:ore) -- 3.0 3.0 1.0 1.0 0.3 0.3 0.3 0.3 0.5 1.1 1.0 0.76
Met recovery (% TREO excl Ce) -- 54% 57% 57% 53% 53% 54% 55% 55% 55% 52% 52% 54%
TREO produced in MREC (t) -- 770 1,010 2,150 1,930 2,450 2,640 3,890 3,460 3,550 3,830 3,730 29,410
Nd2O3 (t) -- 180 240 500 460 550 590 860 810 820 920 910 6,840
Pr6O11(t) -- 42 55 110 110 130 140 200 190 190 220 220 1,607
Dy2O3 (t) -- 28 38 84 70 95 100 150 130 130 140 130 1,095
Tb4O7 (t) -- 5 7 15 12 17 17 26 23 23 24 23 192
Revenue ($/kg) -- 61 69 56 59 70 83 119 119 119 119 119 78
Cash cost ($/kg) 36
Capex 89 -- 40 1 70 0 47 6 47 -- -- -- 301
Revenue (US$m) 2,151
Op Costs (US$m) (1,070)
FCF (US$m) 766
Source: Ionic Rare Earths and SCPe; TREO = total rare earth oxides; MREC = mixed rare earth carbonate; Sc2O3 not included in TREO; mine plan interpolated from scoping study announcement 
charts

Fiscal year (to 30 June) 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 LOM
Makuutu ore tonnes mined/stacked (kt) -- -- -- 2,500 2,500 5,000 7,500 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 184,500
Grade (ppm TREO) -- -- -- 1,200 1,200 1,050 1,000 1,000 1,000 1,000 850 800 800 800 800 814
Strip Ratio (waste:ore) -- -- -- 3.0 3.0 1.0 0.7 0.5 1.0 0.3 0.3 0.3 0.5 0.5 0.7 0.7
Met recovery (% TREO excl Ce) -- -- -- 55% 55% 55% 55% 55% 55% 55% 55% 55% 55% 55% 55% 55%
TREO produced in MREC (t) -- -- -- 752 1,289 2,257 3,224 4,298 4,298 4,298 3,654 3,439 3,439 3,439 3,439 64,001
Nd2O3 (t) -- -- -- 179 306 536 766 1,021 1,021 1,021 868 817 817 817 817 15,200
Pr6O11(t) -- -- -- 43 74 129 185 246 246 246 210 197 197 197 197 3,670
Dy2O3 (t) -- -- -- 29 50 87 124 165 165 165 140 132 132 132 132 2,457
Tb4O7 (t) -- -- -- 5 8 14 20 27 27 27 23 22 22 22 22 400
Revenue ($/kg) -- -- -- 72 68 69 69 69 69 69 70 71 71 71 71 71
Cash cost ($/kg) -- -- -- 72 37 29 29 28 31 26 31 32 35 35 36 36
AISC ($/kg) -- -- -- 93 56 44 47 42 47 42 47 50 52 52 53 53
Growth Capex (US$m) 4 4 89 -- 34 -- 58 34 -- -- -- -- -- -- -- 222
Sustaining Capex (US$m) -- -- -- 4 6 1 13 0 6 6 6 8 8 8 8 172
Revenue (US$m) -- -- -- 54 87 155 223 297 297 297 257 244 244 244 244 4,530
Op Costs (US$m) -- -- -- (57) (52) (74) (104) (134) (148) (126) (124) (124) (131) (131) (135) (2,503)
EBITDA (US$m) -- -- -- (3) 36 81 119 163 149 170 133 120 113 113 109 2,028
FCF (US$m) (4) (4) (89) (7) (13) 59 17 86 104 119 93 82 77 77 74 1,133
Source: SCPe
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Sensitivities: Below we analyse project Makuutu NPV sensitivity to various inputs including NdPr price, unit costs, 
inventory/grade, recovery and payability. The most sensitive inputs are price, recovery and payability. The NPV is 
less sensitive to unit costs due to low overall strip and mining costs. Additions to mine life are accretive and grade 
has a larger impact than tonnes on NPV with respect to reserve additions. 

Figure 18: Sensitivity summary 

 
Downstream processing facility: We model a downstream processing facility for start-up capex of US$150m for 
7ktpa of rare earth carbonate, recycling and concentrate processing capacity. We assume purchase costs of 
70% of contained value to both Makuutu and third party feed, processing costs of US$9,000/t and G&A of 
US$1,000/t. This generates overall EBITDA margin of 20% and annual FCF of US$30-75m, averaging US$57m 
over our forecast 20-year asset life. This generates US$996m of FCF and an NPV8% of US$334m. 

Figure 19: SCPe downstream assumptions 

 
 

  

Makuutu NPV8% (US$m) Prices : -20.0% -10.0% flat +10.0% +20.0% Makuutu NPV8% (US$m) Mining: US$2.40/t US$2.60/t US$2.83/t US$3.00/t US$3.20/t
DR: 5.0% 238 298 359 419 480 Processing: US$5.37/t 314 303 290 281 270
DR: 6.0% 208 263 317 372 427 Processing: US$6.04/t 293 283 270 261 250
DR: 8.0% 160 205 250 295 339 Processing: US$6.71/t 273 262 250 241 230

DR: 10.0% 123 160 197 235 272 Processing: US$7.38/t 253 242 229 220 209
DR: 12.0% 93 125 156 188 219 Processing: US$8.05/t 232 221 209 200 189

Makuutu NPV8% (US$m) Additions: 50Mt 75Mt 100Mt 125Mt 150Mt Makuutu NPV8% (US$m) Recov: 45.0% 50.0% 55.0% 60.0% 65.0%
Grade: 900ppm 240 271 296 317 334 Payability: 60% 66 109 152 195 238
Grade: 650ppm 211 226 238 248 256 Payability: 65% 107 154 201 248 294
Grade: 700ppm 217 235 250 262 272 Payability: 70% 149 199 250 300 351
Grade: 750ppm 223 244 261 276 287 Payability: 75% 190 244 299 353 407
Grade: 850ppm 234 262 284 303 318 Payability: 80% 231 289 347 405 463

Fiscal year (to 30 June) 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 Total
Material processed (kt) -- -- -- -- 3.0 5.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 141.0
Of which own material (%) -- -- -- -- 41% 42% 50% 65% 79% 79% 79% 71% 68% 68% 68% 65%
TREO produced -- -- -- -- 1,651 2,766 4,053 4,439 4,869 4,869 4,869 4,611 4,525 4,525 4,525 89,050
Nd2O3 (t) -- -- -- -- 507 864 1,169 1,284 1,156 1,156 1,019 1,049 1,075 1,075 1,075 21,648
Pr6O11(t) -- -- -- -- 221 375 528 583 583 583 550 539 539 539 539 10,193
Dy2O3 (t) -- -- -- -- 66 99 134 173 175 175 153 144 144 144 144 2,896
Tb4O7 (t) -- -- -- -- 18 30 44 52 55 55 51 48 48 48 48 902
Revenue ($/kg) -- -- -- -- 99 102 113 120 109 109 101 104 106 106 106 105
Cash cost ($/kg) -- -- -- -- 81 83 90 94 86 86 80 83 84 84 84 84
Capex -- -- -- 75 83 8 8 8 8 8 8 8 8 8 8 343
Revenue (US$m) -- -- -- -- 164 283 459 532 533 533 489 479 481 481 481 9,315
Op Costs (US$m) -- -- -- -- (134) (231) (367) (418) (418) (418) (388) (381) (382) (382) (382) (7,437)
EBITDA -- -- -- -- 30 52 92 114 114 114 101 98 99 99 99 1,878
EBITDA margin (%) -- -- -- -- 18% 19% 20% 21% 21% 21% 21% 21% 21% 21% 21% 20%
FCF (US$m) -- -- -- (75) (62) 30 58 73 73 73 64 62 62 62 62 996
Source: SCPe; own material calculations by TREO contained; assumes 90% own MREC grade and 50% purchased MREC; op costs include MREC purchasing costs at 70% payability; revenue assumes 99% REO payability
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Corporate and Financial Summary 

Share structure: Ionic has 3,410.9m shares outstanding with 204.0m options and warrants at a weighted average 

exercise price of A$0.036/sh. We assume a further US$10m of equity at A$0.07/sh for 193.7m shares to fund 

evaluation work, and US$40m of equity at 0.5x NAVPS (A$0.07/sh) in FY23 to fund the equity portion of Makuutu 

project construction, and US$40m of equity at 0.5x NAVPS (A$0.105/sh) in FY25 to fund construction of the REE 

refinery.  We base our per share valuation on a fully-diluted, fully-funded assumed share count of 5,115m fully 

diluted, fully funded shares outstanding. 

Funding assumptions: As the end of December 2021, Ionic had A$7.2m of cash and no debt. Funding for 

Makuutu: We estimate an interim raise of US$10m (A$13m) to fund evaluation work through BFS. We estimate 

A$72m of attributable build capex (US$89m x 60% ownership), A$10m of G&A, A$7m of interest and A$28m of 

working capital to positive cash flow, creating a total external funding requirement of A$117m for Ionic and 

US$140m at the asset level. We assume the asset is financed through US$100m of debt at an 8% cost of capital, 

and US$65m of equity. For Ionic this equates to A$96m (US$72m) of debt and A$55m (US$40m) of equity. Funding 

for refinery: We estimate US$100m of debt at 4% cost of capital, and US$40m of equity at A$0.105/sh. 

Figure 20: SCPe cash flow and balance sheet estimates 

 
Financials: We forecast steady state EBITDA margins of 20-30% over our modelled operating horizon including 

45% at mine level and 20% downstream. Once both operations are up and running we estimate steady state FCF 

per year of A$150-180m, which we think should sustain an A$1.5bn or higher valuation, albeit after a period of 

investment and equity capital issuance. Net debt hits a peak of A$219m in FY26 as the refinery ramps up; this is 

equivalent to 1.7x forward EBITDA. Returns on capital are attractive at 15-40% ROCE in the first ten years. 

Government and stakeholders:  

Makuutu: Ownership: Makuutu is owned in Uganda via Rwenzori Minerals which is 51% owned by Ionic, 41.66% 

by South African minority shareholders and 7.34% by Ugandan minority shareholders. Ionic can earn into 60% of 

Rwenzori, and therefore Makuutu, by sole-funding development work to BFS completion. Ionic then has a ROFR 

on the remaining 40%. The minority interest is not free-carried and while we think a dilution mechanism may be 

possible, we currently model Ionic as contributing 60% of capex and receiving 60% of cash flows. Government: 

The profit tax rate in Uganda is 30%. We have assumed a royalty rate of 5%, in line with the Ugandan royalty rate 

on base metals, as there is no specific royalty for rare earths. Withholding tax on dividends in Uganda is 15%.  

Downstream Refinery: We have assumed US$150m of capex for a 100% owned refinery with capacity to treat 

7kt of mixed rare earth oxide-equivalent carbonates. We assume a 30% tax rate and no royalty on the refinery. 

The tax and royalty assumptions will be refined once a location is selected. We think there is potential for 

development funding noting the US Department of Defense’s US$35m grant to MP Materials for a HREE cracking 

and leaching facility in the US, and Lithium America’s application to the US Department of Energy for funding for 

the Thacker Pass lithium project in Nevada. 

Fiscal year (to 30 June) 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036
Revenue (A$m) -- -- -- 43 288 502 790 947 948 948 858 834 836 836 836
EBITDA (A$m) (2) (2) (4) (6) 63 130 213 278 267 284 236 222 217 217 214
Net income (A$m) (2) (2) (11) (19) 32 74 129 172 167 182 152 144 142 143 142
EPS (A$/sh) (0.001) (0.000) (0.002) (0.004) 0.006 0.014 0.025 0.034 0.033 0.036 0.030 0.028 0.028 0.028 0.028
EBITDA margin (%) -- -- -- (14%) 22% 26% 27% 29% 28% 30% 28% 27% 26% 26% 26%
Cash flow from ops (A$m) (2) (2) (2) (48) 27 50 122 175 189 204 184 168 163 165 164
Cash flow from investing (A$m) (9) (5) (71) (103) (143) (11) (67) (38) (15) (16) (16) (17) (17) (17) (17)
FCF (A$m) (7) (5) (73) (151) (116) 39 55 138 174 188 168 151 146 148 147
FCFPS (A$/sh) (0.002) (0.001) (0.016) (0.030) (0.023) 0.008 0.011 0.027 0.034 0.037 0.033 0.030 0.029 0.029 0.029
Net cash (A$m) 14 60 (6) (103) (219) (180) (126) 12 185 373 542 693 839 987 1,134
ND/NTM EBITDA (x) -- -- -- 1.6 1.7 0.8 0.5 (0.0) (0.7) (1.6) (2.4) (3.2) (3.9) (4.6) (6.2)
Debt borrowed (repaid) (A$m) -- -- 96 160 -- (19) (19) (46) (46) (46) (27) (27) -- -- --
Equity Raised (A$m) 14 53 7 54 -- -- -- -- -- -- -- -- -- -- --
Total assets (A$m) 30 81 182 389 428 485 612 746 868 1,003 1,124 1,240 1,383 1,526 1,669
Total liabilities (A$m) 0 0 105 277 283 267 265 226 181 134 104 77 77 77 77
Total equity (A$m) 29 81 77 112 145 218 347 520 687 869 1,020 1,164 1,306 1,449 1,592
Ending shares out (m) 3,615 4,390 4,583 5,102 5,102 5,102 5,102 5,102 5,102 5,102 5,102 5,102 5,102 5,102 5,102
ROCE (%) (7%) (2%) (2%) (3%) 15% 27% 35% 38% 31% 28% 20% 17% 15% 13% 12%
ROIC (%) (13%) (10%) (7%) (7%) 19% 35% 47% 55% 52% 55% 46% 43% 42% 43% 43%
ROE (%) (7%) (2%) (14%) (17%) 22% 34% 37% 33% 24% 21% 15% 12% 11% 10% 9%
Mine EBITDA (A$m) -- -- -- (2.1) 28.6 64.7 95.1 130.6 119.3 136.3 106.0 95.9 90.3 90.3 86.9
Downstream EBITDA (A$m) -- -- -- -- 39.5 69.9 122.8 152.2 152.4 152.4 135.1 131.1 131.6 131.6 131.6
Source: SCPe
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Risks 

Geological: This is relatively low risk as material is near surface and can be infill drilled at low cost. 

Mining: Mining itself is low risk but at SCPe 10Mtpa or a peak of 12.5Mtpa stacking rates in the PEA, Makuutu is 

a large heap leaching operation therefore material handling characteristics are important, particularly in rainy 

season.  

Development: Given modular staged stacking rate increases, we think development risks are moderate.  

Processing/Metallurgy: Met tests indicate high (>40% salt only) ionic recovery. As noted prior, material handling 

for a large heap leach is an important parameter to execute. Downstream processing to separated oxides may 

take several years to reach target specs and payability; we model a discount to benchmark prices until year three 

of the downstream facility.   

Infrastructure: We view this risk as low given location with hydro, roads, rail and population centres nearby.  

Environmental: The mine itself is shallow and should be progressively rehabilitated; therefore, we believe the risks, 

despite high stacking rates, should be moderate. The operation will run on hydropower with employees able to live 

at home rather than a remote camp, which significantly reduces the operations environmental footprint.  

Political and Social: We think this is an opportunity to further develop Uganda’s mining sector. The operation’s 

proximity to population centres and infrastructure should help ensure that economic benefits accrue locally as well 

as to the Government. Uganda has a good investment reputation of countries in the region, however a mining 

convention for the operation is an item that would de-risk development. 
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Appendix: Rare Earths Overview 

Rare earths elements (REEs) consist of the lanthanide group (atomic numbers 57 to 71 in the periodic table). 

Neodymium (Nd) and praseodymium (Pr) are the key rare earths for the majority of prospective development 

assets, comprising 15-25% of the REO assemblage but >60% of the economic value of most development. The 

key end uses for Nd and Pr are high-powered magnets, which are essential components of electric vehicles, mobile 

electronics, and wind turbines. The most important deposits are bastnaesite and monazite deposits which are 

associated with carbonatites and/or alkali igneous processes. These deposits are most commonly found in rift 

settings and are associated with alkaline intrusions.  

Outlook 

While REEs are used for an array of end uses, the strategic focus has been on REEs used for permanent magnets. 

The most important of these are neodymium and praseodymium (~US$200/kg currently). An average EV uses 1-

3kg of NdPr oxide and 200kg of NdPr oxides are currently installed per 1MW of new wind turbine generating 

capacity.  

Figure 21: NdPr supply/demand balance and REO magnet demand growth 

 
Source: Adamas Intelligence 

The heavy rare earths have smaller markets due to their scarcity in economic concentrations. Due to their high 

prices, terbium (~US$2,400/kg) and dysprosium (~US$540/kg) can be important by-product sources of economic 

value. Dysprosium and holmium (~$310/kg) have the highest magnetic strength of any elements but are more 

temperature sensitive than NdPr. The light rare earths, lanthanum and cerium are more abundant in economic 

deposits (commonly ~65-70% of total REO content by weight) are used in fluorescent applications. They are only 

a secondary component of the economic value of a typical deposit due to their lower prices (~US$5/kg). Samarium 

europium and gadolinium are typically sold as a mixed concentrate product, typically up to 5% of deposit value. 

Geology 

While rare earths occur in hundreds of naturally occurring minerals, economically mineable concentrated REE 

deposits are associated with carbonatites, which tend to occur in rift zones of crustal extensions, and alkaline 

enriched igneous magmas. Many of the most important mines and development projects are carbonatites. These 

include the Bayan Obo, Weishan, Maoniuping and Daluxiang mines in China, the Mt Weld mine in Australia and 

the Mountain Pass mine in California. According to USGS, roughly 40% of known carbonatites globally are in Africa 

in the east African and southern African rift zones. Other important ore sources include ionic clay deposits in 

Southern China and Vietnam, which are an important source of medium and heavy REEs. Peralkaline igneous are 

an emerging potential new source of production and are enriched in heavy REEs. 
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Mineralogy 

Ionic clay deposits are the most important source of heavy and medium REEs. They typically occur in tropical high 

rainfall environments under thick laterite soils. The REEs are leached from underlying granites by groundwater and 

are weakly adsorbed onto clay minerals near the intensely weathered zones. Though typically low grade, the REEs 

are soluble with weak acid and therefore can be extracted cheaply. The best known production sources are the 

small mines of southern China (Jiangxi, Hunan, Fujian, Guangdong and Guangxi Provinces) and Vietnam’s Dong 

Pao mine. There is limited publicly available information or study of the producing mines but USGS reports that 

deposit grades are between 300 to 2000ppm. According to USGS, the key factors behind their economic viability 

are i) acid solubility even in weak acid; ii) enrichment in heavy REEs; iii) labour costs; iv) localized lower 

environmental standards. 

Bastnaesites (a fluoro-carbonate, (Ce, La, Y)CO3F) contain low levels of uranium and thorium and are simpler to 

process. They are often a most significant source of REEs in carbonatite-related deposits. They are of hydrothermal 

origin and typically occur as fine-grained or clay masses in vugs, microfractures and veinlets and are associated 

with quartz, fluorite, strontianite, barite and hematite.  

Monazites (a phosphate, (Ce, La, Nd, Pr, Th, Sm, Gd)PO4) are an important REE bearing mineral and are present 

in carbonatite related orebodies, in alluvial/placer accumulations and accumulations in mafic gneiss. Due to their 

high density, monazites originating from weathered pegmatites can accumulate in mineral sands deposits. In the 

1960s placer monazite deposits were the main source of REE production but fell out of favour due to concern over 

radioactive thorium and, to a lesser extent, uranium gangue. Xenotime (YPO4) is the main ore mineral for yttrium 

and is typically associated with monazite REE mineralization. 

Figure 22: Map of REE mines and advanced projects

 
Source: USGS 2016 
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