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CRADLE RESOURCES LIMITED 
 

PFS RESULTS: DE-RISKING THE PANDA HILL NIOBIUM PROJECT  

Investment Highlights 

 The recent Pre-Feasibility Study (PFS) results for Cradle 
Resources’ (CXX) Panda Hill Niobium project in Tanzania 
demonstrate a robust Ferroniobium operation that is of a globally 
significant scale (5-10% of global supply).  The published project 
economics are attractive with an NPV@10% of US$470m and an 
average EBITDA of >US$100mpa over the planned 30 year mine 
life.  Given the positive outcomes in the PFS we believe the 

project will move directly into Definitive Feasibility Study (DFS).  
We continue to rate CXX a Speculative Buy with price target of 
$0.41/sh. 

 Pre-feasibility Results Continue to De-Risk Niobium Project:  The 
Pre-feasibility results suggest the potential for a 30 year open pit operation 
with a throughput rate of 2Mtpa to produce on average 4,600tpa of Nb 
(6,800tpa FeNb).  The average grade for the first 10 years has improved 
by an estimated 17% to 0.72% Nb2O5 over the scoping study. Total 
upfront Capex is estimated at US$195m which includes US$158m for initial 
capital expenditure and a further US$37m in working capital, part of which 
will be used for the initial pre-strip and tailings dam construction.  Overall, 
the PFS estimated an NPV@10% (after tax) of US$470m for the project 
with an EBITDA of US$133m in years 1-10 and average EBITDA of 
US$103m for the LOM at US$44/kg Nb. 

 PFS vs Scoping Study Results:  The main difference between the 
Scoping Study and the PFS is the much larger strip ratio for the open pit 
which is a result of: 1) optimising for higher grades (up 17% first 10 years) 
and improved recoveries; 2) the more metallurgical challenged weathered 
material and lower grade ore (<0.4% Nb2O5) is classified as waste; and 3) 
the exclusion of some ore grade intersections in the Inferred Resource 
category.  In addition, the sustaining capital is much higher than in the 
scoping study due to the additional assumed tailings dam storage.  

 Further Optimisations in DFS; Stage Case Considered:  Whilst the 
PFS has continued to de-risk the project and is to an excellent standard, 
we see several areas of the project that can be optimised in the DFS: 1) 
inclusion of 9,500m of drilling in the high grade Angel zone will allow 
further Inferred material to be converted into Indicated and some 
extensional results; 2) consideration of a staged approach (1Mt initially 

followed by 2Mtpa expansion) which could reduce upfront capital and 
reduce the initial impact of the project on the global niobium market. 

 Valuation:  We have incorporated the results of the PFS into our financial 
model and the net result is our base case valuation decreases to $0.41/sh 
(previously $0.44/sh).  The main reasons are the higher open pit strip ratio 
which resulted in higher mining costs and higher sustaining capital costs.  
This was partially offset by the higher upfront grades and recoveries in the 
first ten years.  Our base case assumes the project is funded using 100% 
equity.  We have also conducted an expanded case which assumes a 60:40 
debt to equity funding arrangement which suggests a valuation of 
$0.54/sh.  At this stage, given that the PFS has not released further 
definitive information into the staged case, we have chosen to not consider 
this in our financial model. 

 Potential Catalysts: 1) April: Assays results for 9,500m of drilling in the 
Angel zone.  2) May: Updated Resource and maiden Ore Reserve 3) June: 
Metallurgical Results 4) September: Licence Renewal 5) Q4/CY15: DFS 
results 6) November: Funding/offtake agreements. 
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PFS RESULTS COMPARISON VS SCOPING STUDY 

In Figure 1, we have provided a snapshot of the main differences between the Panda Hill Pre-Feasibility Study 
(PFS) and Scoping Study released in January 2014.  The largest difference is the open pit strip ratio has 
significantly increased to 2.5:1 from 0.37:1 in the scoping study.  The main reason for the increase in strip 
ratio is a combination of factors which include: 1) exclusion of the metallurgically challenged weathered 
material as waste 2) exclusion of material below 0.4% Nb2O5 as waste 3) improved understanding of the 
distribution of the iron and silica within the Mineral Resource 4) exclusion of some of the Inferred material 
from the mine schedule.  This suggests that through further drilling some of the Inferred material could be 
included in the mine plan under the Definitive Feasibility Study (DFS).  In addition, the metallurigically 
challenged weathered material and low grade material could theoretically be treated at the end of the mine. 

The sustaining capital has also increased significantly as the PFS incorporates additional tailing dam storage 
for the waste.  Operating costs are also higher by 23% over the scoping study due to the additional mining 
costs associated with moving the increased waste.  On the positive side, the grade for the first ten years has 
increased by 17% over the scoping study.  We also note over the first 10 years that the recovery has 
improved to 63% from 62% in the scoping study.  Capital costs have also increase slightly to US$195m. 

Overall, based on our estimates at a niobium price of US$40/kg this suggests an overall reduction in 
NPV@10% by 7% to US$309m. 

Figure 1: PFS Results vs Scoping Study 

 

Source: Cradle Resources Limited and Patersons Securities Limited 

 

  

Scoping Study PFS Difference 

Price (US$/kg) 40 44 10%

Strip Ratio 0.37:1 2.5:1 576%

Throughput (Mtpa) 2 2 0%

Mine Life 28 30 7%

Grade (Yrs 1-10) 0.58% 0.68% 17%

LOM Grade (Nb2O5) 0.57% 0.54% -5%

Recovery (Yrs 1-10) 62% 63% 2%

Recovery LOM 62% 62% 0%

LOM FeNb Sold (kt) 200 204 2%

Upfront Capex (US$m) 185 195 5%

Payback (years) 2.8 3.5 25%

LOM Sustaining (US$m) 86 258 200%

LOM Opex (US$m) 2464 3028 23%

EBITDA (US$m) 2620 3090 18%

NPV@10% (@$40/kg) 332* 309* -7%

*PSL estimates
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VALUATION 

Base Case 

Overall, our valuation has decreased slightly to $0.41/sh (previously $0.44/sh) based on the results of the 
PFS.  The main reason has been the higher strip ratio which has resulted in higher mining costs and 
sustaining capital.  This has been somewhat offset by the higher grades and recoveries upfront.  Given the 
significant progress in the PFS in de-risking the project, we have moved our discount rate down to 10% (from 
12%).  We also note that in our base case we have assumed Tremont (CXX’s JV partner) acquires its 50% of 
the project and CXX fund’s its share of the US$197m upfront capital costs through equity only at a 10% 
discount to CXX’s current share price.  CXX are currently working with Tremont to debt fund the project.  We 
have incorporated this in our expanded case.  We also note that we are using a more conservative niobium 
price of US$40/kg than the US$44/kg used in its PFS.  We believe this provides consistency between the 
scoping study results.  We also note that in 2014, IAMGold sold 5.8m kilograms from its Niobec mine in 
Quebec for US$233.8m in revenue which equates to an average price of US$40.31/kg Nb. 

Figure 2: Base Case NAV Valuation 

 

Source: Patersons Securities Limited 

 

Expanded Case 

In our expanded case of $0.54/sh we have assumed the project is funded 60:40 debt:equity.  The lower 
equity requirements of approximately US$39m (CXX Share) mean there is a lower dilution to shareholders.  
We have assumed a $143m debt facility (100% of project) at 8% interest rate over 5 years which results in 
estimated interest and costs of US$21m. 

Figure 3: Expanded Case: Debt Financed NAV Valuation 

 

Source: Patersons Securities Limited 

 

M&A ACTIVITIY IN NIOBIUM SPACE 

The PFS results suggest a 2Mtpa project at Panda Hill could generate approximately US$100m per annum in 
EBITDA.  This is a similar level to the operating Niobec underground mine in Quebec Canada.  We note the 
Niobec mine has been sold to Magris Resources Inc. for US$500m which is significantly above the current 
market capitalisation of CXX.  This indicates the potential value upside for CXX. 

Sum-Of-Parts Valuation US$m A$m A$/sh

Panda Hill Project (@10%) CXX Share $154 $203 0.25

Exploration $0.0 $0.0 0.00

Cash $2.1 $2.8 0.00

Debt 0 0 0

CXX Share Payment Remaining 50% option 

(US$9m cash + US$5m in shares)

(7) (9) (0)

Unpaid Capital (To Decision to Mine) $0.8 $1.0 0.00

CXX Share of Funding (100% Equity) $98 $128 0.16

Net Asset Value (NAV) $248 $326 0.41

Sum-Of-Parts Valuation US$m A$m A$/sh

Panda Hill Project (@10%) CXX Share $154 $203 0.50

Exploration $0.0 $0.0 0.00

Cash $2.1 $2.8 0.01

Debt 0 0 0.00

CXX Share Payment Remaining 50% option (US$9m cash + US$5m in shares)(7) (9) -0.02

Cost of Debt (8% pa 5 years) (21) (27) -0.07

Unpaid Capital (To Decision to Mine) $0.8 $1.0 0.00

CXX Share of Funding (40% Equity) $39 $51 0.13

Net Asset Value (NAV) $168 $222 0.54
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CORPORATE 

CXX had $2.9m in cash at the end of December 2014 with an expected expenditure of $155k in the March Q.  
CXX also receives a payment of 7.5% of the value of the funds paid by Tremont.  There is US$10m remaining 
(out of the US$20m total) to be funded through to a decision to mine this accounts for an additional US$750k 
or almost $1m for CXX. 

CXX has 128.7m ordinary shares on issue of which 56.25m shares are escrowed until 31 July 2015.  There are 
also 18.75m Class B performance shares which are convertible at completion of a Definitive Feasibility Study 
with >US$400m NPV (10%): If the NPV (10%) of the feasibility is >US$400m then the full 18.75m 
performance shares convert. If between the range of US$300-US$400m a pro-rata conversion applies.  There 
is also an additional, 1.84m performance rights. 

In addition, CXX has 7.69m unlisted Director options exercisable at $0.267 expiring on 31 May 2016.  There 

are also an additional 2m options issued to CXX’s Non-executive Directors. 

COMPANY OVERVIEW 

In July 2013, CXX acquired a 50% interest (with an option to acquire the balance within four years) in the 
Panda Hill Niobium Project in Tanzania.  The Panda Hill project is one of a handful of Niobium developers in 
the world with the market tightly controlled by three large producers and 90% of supply coming from Brazil. 
The outlook for Niobium is robust given its unique characteristics of strengthening steel while reducing its 
mass as well as being anti-corrosive. Main areas of growth are in the construction, automotive, oil and gas as 
well as shipbuilding and aeronautics industries.  

After CXX conducted a Scoping Sstudy on the Panda Hill project in early 2014, it brought in a partner, 
Tremont, to fund US$20m to move the project to a decision to mine.  Under the deal, Tremont has the right 
to earn a 50% interest in the Panda Hill project, by sole funding development expenditure of US$20m in four 
stages.  Tremont has thus far contributed US$10m towards the project which has funded the PFS, drilling and 
metallurgical test work.  The remaining US$10m will be used to fund the DFS, further metallurgical test work 
and take the project to a decision to mine.  Tremont is also assisting in the offtake and debt funding which is 
expected to be completed by the end of 2015. 

In Figure 4, we outline the expected timeline to DFS and ultimately production. 

Figure 4: Panda Hill Production Timeline 

 

Source: Cradle Resources Limited 
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KEY OFFTAKE AGREEMENTS 

CXX is planning to secure offtake arrangements prior to the funding of the Panda Hill Niobium project at the 
end of 2015. In order to achieve this CXX has engaged Claude Dufresne who is recognised worldwide for his 
expertise in the niobium market.  Mr Dufresne was responsible for the sales and marketing of ferro-niobium 
produced by the Niobec mine (owned by Cambior and then Iamgold Corp) from 2001 to 2012. In 2008, Mr 
Dufresne started Camet Metallurgy Inc., which focused on Niobec‘s ferro-niobium worldwide marketing along 
with other non-ferrous metals. Camet Metallurgy Inc. also consults to companies for the sales and marketing 
of various metals and minerals, including tantalum, manganese, chrome, titanium, and silica.  Mr Dufresne 
graduated from Laval University in 1991 with a degree in mining engineering, specialising in minerals 
processing, and is a member of the Ordre des Ingénieurs de Québec. 

PANDA HILL NIOBIUM PROJECT 

Background 

The Panda Hill Niobium project is located 26km from the district capital Mbeya in south west Tanzania (Figure 
5). The project was first identified by the Geological Survey of Tanzania (GST) who conducted significant 
exploration work from 1954 to 1963 including excavating numerous pits, development of two shafts and trial 
mining and construction of a trial gravity and flotation plant on site.  Several other companies also completed 
drilling and metallurgical work in the 70s, 80s and early 2000’s.  Most recently, the project was held by a 
single private owner from 2005 who missed the opportunity to realise value during the period of higher 
commodity prices from 2003-2008. In June 2012, Panda Hill Mining Pty Ltd acquired an option over the 
project and arranged an initial JORC resource calculation, a preliminary mine plan and project costs. CXX has 
acquired 50% of the project from the vendor (with the right to acquire the balance), which includes three 
granted mining licences. As shown in Figure 5, the project is well located being in close proximity to 
established infrastructure (Power, Rail, International Airport, and an Industrial Area). 

Figure 5: Panda Hill Location and Infrastructure 

 

Source: Cradle Resources Limited 
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RESOURCE 

The Panda Hill deposit is hosted within the Panda Hill carbonatite, an alkaline igneous intrusion of 
approximately 1.3km in diameter composed primarily of coarse crystalline calcite with broad zones containing 
the Niobium mineral pyrochlore.  The Panda Hill carbonatite intrudes gneisses and amphibolites and is 
interpreted to have formed in the vent of an alkaline volcano which has been almost completely eroded 
exposing the crystalline plug. The three active Niobium mines in the world are all hosted in carbonatite.  
Niobec mines primary carbonatite and CBMM/Anglo American produce from the weathered carbonatite. 

CXX updated the Panda Hill resource in December 2014 to include the newly discovered and higher grade 
Angel zone (Figure 7).  The updated Resource contains 96.3Mt at 0.52% Nb2O5 for 504,000t of contained 
Nb2O5 at a 0.30% Nb2O5 cut off (Figure 6). This represents a 19% metal increase compared to the 2013 
Resource of 81.8Mt at 0.52% Nb2O5 for 423,000t of Nb2O5. 

The 2014 Resource incorporates a Weathered Carbonatite zone. This zone is characterised by near surface 
material which has been enriched relative to the underlying primary carbonatite material (Figure 6). 

Figure 6: Panda Hill Mineral Resource Estimate 

 

Source: Cradle Resources 

 

We note that CXX is planning to release assay results on the 9,500m of infill and extensional drilling at the 
Angel zone in the short term.  This will be used to update the Mineral Resource and produce an Ore Reserve 
which is expected in May 2015. 
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Figure 7: Angel Zone Cross Section 

 

Source: Cradle Resources Limited 

 
METALLURGICAL TESTWORK 

CXX has conducted preliminary metallurgical testwork on the primary carbonatite and mineralogy testwork on 
the weathered carbonatite.  The primary carbonatite makes up +90% of the Panda Hill deposit with grades 
around 0.5% Nb2O5 and a recovery of 65% used in the scoping study.  The weathered carbonatite represents 
about 9% of the deposit and is higher grade (0.8% Nb2O5) this has been excluded from being processed in 
the PFS.   

In early 2015, CXX released a second phase of flotation test work from material from the Panda Hill Niobium 
project in Tanzania.  Six additional lock cycle tests were conducted on each of the major material types 
identified in the deposit. Results for the fresh carbonatite/Fresh Sovite suggest recoveries range from 65.6-
70.7% Nb2O5.  Recoveries for the oxidized/weather material ranged from 51.6-55.2% Nb2O5.  The optimised 

recoveries were used in the PFS which increased to 63% (from 62%) over the LOM.  The recoveries depend 
on the level of weathering/oxidation with the least favourable material recording a recovery of 51.6%.  In the 
PFS this type of material is considered waste and theoretically could be recovered at the end of the mine life. 

The other positive is that the processing conditions for all carbonatite material type are similar with only minor 
changes in reagent additional rate required.  In addition, Silicate and Phosphate levels in the flotation 
concentrates can be easily managed in the leach circuit. 

Further metallurgical testwork is underway to further optimised reagents with results expected in June. 
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NIOBIUM MARKET 

Major Uses: Niobium adds significant value to steel products which include: additional strength, durability, 
anti-corrosion properties, heat resistance and reduced weight. Steel production accounts for 90% of Niobium 
applications (Figure 8). The US lists Niobium as a strategic metal; however, they do not currently have a 
stockpile. 

Niobium is used in a variety of forms but standard grade ferroniobium (FeNb), as used in the steel industry, is 
the most common, accounting for almost 90% of total niobium usage. High-strength low-alloy (HSLA) steels 
are the main niobium containing steels, accounting for the majority of niobium used in the steel industry. 
Other noteworthy niobium containing steels are stainless steels. HSLA steels themselves makeup for 
approximately 10% of the world’s steel production and this number is seen to rise constantly in the future. 

When niobium is added to these steels it acts as a grain refiner and precipitation hardener simultaneously 

improving the mechanical strength, toughness and corrosion resistance of steel. When used, niobium is added 
in very small quantities (as low as 0.02%). Niobium additions at these rates cost only a few dollars / tonne 
steel, but can have significant benefit in terms of reduced quantities of steel being required for equivalent 
performance. 

The main applications of HSLA steels are large diameter gas pipes, automobile body panels and chassis, 
bridges, high rise buildings and welded pipes 

Major consumers are shown in Figure 10 with China, the European Union (EU), America’s and Japan/Other 
Asia all above 20%. 

Figure 8: Global Consumption by Country (left) and Uses (right) 

 
 

Source: Cradle Resources 

 

Supply:  There are three main niobium producers in the world (CBMM, Catalão and Niobec) together have an 
installed capacity of almost 89,000t Nb (135,000t FeNb).  The only other producers are in China, Africa and 
CIS but their estimated annual capacity stands between only 500 and 800t Nb. Catalão and Niobec production 
is relatively stable, with CBMM adjusting their production to meet demand (Figure 9). 

All three main suppliers produce standard grade ferroniobium, although CBMM also produces high grade 
ferroniobium, niobium oxide, niobium metal and alloys. 
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Figure 9: FeNb Production by Supplier 

 

Source: Cradle Resources Limited 

Demand: Relatively little of the niobium mined enters the market as ore or concentrate. The majority enters 
as ferroniobium, a direct feedstock for the steel industry. Brazil and Canada are the main exporters, with 
Brazil by the far the larger of the two. Approximately 90% of the global niobium consumption is used by the 
steel industry, of which HSLA steels make up the majority (>80% global consumption). 

The global demand for niobium peaked in 2007 at around 55,000t Nb or 84,000t FeNb, before slumping in 
2009 during the global financial crisis. Demand has since picked up again and in 2011 almost reached the 
levels seen before the crisis. However, consumption dropped in 2012 and 2013 as a result of the European 
financial crisis and the slowdown in China growth. In 2014, consumption growth picked up, with a 7% year-
on-year growth. This raise in demand was mostly due to the United States, China, South Korea and India 
(Figure 10). Demand for niobium over the last 10 years has grown on average by 6.2% per annum whereas 
steel output has grown on average by 4.7% 

Figure 10: FeNb Demand By Region 

 

Source: Cradle Resources Limited 



31 March 2015 Cradle Resources Limited 
 

 

RESEARCH NOTE – PATERSONS SECURITIES LIMITED 10 

All information and advice is confidential and for the private information of the person to whom it is provided and is provided without any responsibility or liability on any 
account whatsoever on the part of this firm or any member or employee thereof. 

Pricing: Most ferroniobium is sold under quarterly or yearly contracts established between producers and 
consumers. A small percentage (<2%) of total transactions is sold via the spot market. The prices of these 
spot transactions are essentially higher and quantities are generally much smaller. The quoted prices by the 
major reporting indexes are based on these spot transactions and they reflect very short-term and regional 
markets. 

Probably the most reliable source of niobium pricing is publicly released information by IAMGold in respect to 
its Niobec mine.  In 2014, Niobec sold 5.8m kilograms for US$233.8m which equates to a price of 
US$40.31/kg Nb.  We currently use a niobium price of US$40/kg Nb in our financial model.  Pricing has 
remained relatively stable from 1990’s to mid-2006 with significant recent growth due to a concerted effort to 
market the benefits of Niobium to steelmakers. 

Ferroniobium prices are not purely demand driven and are essentially determined by CBMM and followed by 
the other two current producers. The prices are historically stable of US$40/kg Nb (±5%) and a long term 
forward pricing of US$45/kg Nb has been touted by Roskill and Camet. It is noteworthy that ferroniobium is 

sold on the niobium content (~66%), in kilograms, and generally on a delivered basis. 

Outlook: The outlook for prices is promising considering the past demand growth of 10%pa CAGR expected 
from the use of Niobium in steel (Figure 11).  

Figure 11: Ferroniobium Demand 

 

 

Source: Cradle Resources Presentation 
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RISKS 

Financing Risk: CXX may from time to time need to access the equity/debt markets to finance its 
exploration and development activities. There can be no assurances that this capital will be available at a 
reasonable cost; therefore, substantial future dilution could result.  The deal with Tremont to earn 50% will 
significantly reduce CXX’s capital contribution to move the project into production.  

Country Risk: Country risks include: (i) potential difficulties in enforcing agreements and collecting 
receivables through foreign local systems.  (ii) potential difficulties in protecting rights and interests in assets 
(iii) increases in costs for transportation and shipping and (iv) restrictive Government actions such as 
imposition of trade quotas, tariffs and other taxes. Tanzania ranks 74/96 in the Fraser Institute mining survey 
(2013).  

Tenure: The three mining licences that host the Panda Hill Niobium project are due to expire on 15 

November 2016 and will therefore require renewal. The renewal should be straight forward, however, there 
are risks associated with this including changes to economic parameters which could be considered under the 
new mining code. 

Renewal of Title: Since granting of the Panda Hill Licences there have been previous delays in the 
development of the Panda Hill Project as a result of delays in agreeing terms with the Tanzanian authorities 
for the relocation of the Songwe Prison. Following meetings with the Ministry of Mines officials in Tanzania, 
including the Minister for Mining, CXX does not believe that this will have consequences for renewal of the 
Panda Hill Licences. However, any application for renewal of any licence comprising the Panda Hill Project 
involves the exercise of discretion by the relevant government authority. There is no assurance that such 
renewals will be given as a matter of course and there is no assurance that new conditions will not be 
imposed in connection with the renewal. 

Metallurgical Risk:  CXX has significantly de-risked the metallurgy by conducting six locked cycle tests for 
each of the major material types identified in the deposit.  Recoveries range from 51.6% recovery in the 

strongly oxidised weathered carbonatite to 70.7% in the fresh sovite.  The optimised recoveries were used in 
the PFS which increased to 63% (from 62%) over the LOM.  Further metallurgical tests are underway and are 
expected to be made available in June. 

Commodity Risk: The Niobium market appears to be relatively stable and appears to have a strong growth 
profile. However, should the world economy continue to slow then steel production may fall which could 
adversely impact Niobium demand.  

Foreign Exchange Risk: The majority of CXX’s cash reserves are held in Australian dollars. Therefore, with 
the majority of costs in US dollars, there is currency risk should the US dollar strengthen, which could 
adversely affect the purchasing power of CXX’s cash. 

Exploration Risk: Exploration is inherently risky and there is no guarantee that an economic deposit will be 
delineated. Further drilling is needed to follow-up targets which may or may not result in further discoveries. 

 

Stock recommendations: Investment ratings are a function of Patersons expectation of total return (forecast price appreciation plus 
dividend yield) within the next 12 months. The investment ratings are Buy (expected total return of 10% or more), Hold (-10% to +10% total 
return) and Sell (> 10% negative total return). In addition we have a Speculative Buy rating covering higher risk stocks that may not be of 
investment grade due to low market capitalisation, high debt levels, or significant risks in the business model. Investment ratings are 
determined at the time of initiation of coverage, or a change in target price. At other times the expected total return may fall outside of these 
ranges because of price movements and/or volatility. Such interim deviations from specified ranges will be permitted but will become subject 
to review by Research Management. This Document is not to be passed on to any third party without our prior written consent. 
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