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     A$0.23 

April 8, 2015    Target:   A$0.40 

 
 

Rating BUY

Target A$0.40

EBITDA 2017E (4.2)

EBITDA 2018E 38.5

EPS 2017E (0.1)

EPS 2018E 0.1

FCFPS 2017E (0.7)

FCFPS 2018E (0.2)

Nb production 2017E (M kg) -           

Nb production 2018E (Mkg Nb in FeNb) 1.5

Share Data

Shares o/s (mm, basic/f.d. itm) 128.5 / 132.5

52-week high/low A$0.15 / A$0.23

3M avg daily vol (000) 63.5        

3M avg daily val (000) 9.2

Market cap (m) 24

Cash (m) 3.0

Net cash (debt) (m) 3.0

EV (m) 21.1

Projected return 82%

Financial Data

YE Jun 30 2016E 2017E 2018E

Revenue (m) -           -           99.5

EBITDA (m) (2.9) (4.2) 38.5

Income (m) (3.2) (15.8) 12.2

EPS (0.0) (0.1) 0.1

FCFPS (0.4) (0.7) (0.2)

PER -           -           2.9x

PCF -           -           2.4x

EV/EBITDA -           -           7.4x

1.0xNAV8% A$2.28

All figures in US$ unless noted

Initiating coverage: Niobium pre-producer  

Niobium pre-producer in Tanzania, Niobec comparisons 

Cradle Resources is an ASX-listed junior that acquired the Panda Hill project in 

Tanzania in 2Q13, with resource and scoping study in 4Q13 and 1Q14. The 

1Q15 PFS shows a 30-year open pit generating EBITDA of US$103m pa, with 

an NPV10% of US$470m and IRR of 56% at US$44/kg. Capex of US$158m for a 

2Mtpa operation is already low, but we expect this to fall to ~US$120m in the 

DFS for a 1Mtpa initial start-up. The proposed 2Mtpa / 6,800tpa FeNb 

operation is similar to the Niobec mine, a 2.4Mtpa operation producing 

~7,200tpa FeNb that was sold for US$530m in 2014. 

Simple metallurgy  

Pyrochlore hosts the Niobium, and is recovered from host carbonatite rocks 

via flotation. Subsequent “converting” to FeNb is done in what is effectively a 

small smelter. Critical to success is recovery, concentrate grade and FeNb 

specification. With 165 open-cycle and 17 lock-cycle tests, Cradle has some of 

the most comprehensive test work in the sector. Specifically, 62% recovery is 

ahead of peers, and concentrate grades are high enough to allow converting 

to premium penalty-free FeNb. A key advantage is stripping rather than 

treating weathered material, lowering metallurgical risk. 

Niche commodity, but with liquid market with 10% CAGR 

Unlike other niche commodities, benchmark specification niobium is sold into 

a liquid market which has seen ~10% CAGR over the last decade. With ~87% 

of the market controlled by a single Brazilian operation, prices are stable, and 

Cradle’s ~5% shouldn’t be disruptive in the well-controlled demand price-

inelastic market.  

Initiate with BUY rating and A$0.40/sh target 

We replicate the PFS unit costs, but model a four-year 1Mtpa mine at 15% 

higher opex than PFS early-years, lifting to 2Mtpa in year five at PFS opex, 

lowering initial capex from US$158m to US$120m, and lifting total capex to 

US$210m. Dropping the FeNb price from US$44/kg in the PFS to US$40/kg 

gives a US$296m NPV10%, with 28% IRR (US$422m at US$44/kg discounted to 

build start). We initiate with a 0.35xNAV, appropriate for PFS ahead of JV 

consolidation, which equates to A$0.40/sh on a 50% project ownership basis.  
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Valuation 

The Cradle PFS was based on a 2Mtpa initial production scenario. However, as this was thought 

to represent ~10% of global production, it has the double risk of being disruptive to the 

commodity price and making debt finance more difficult. Consequently, Cradle indicated that the 

DFS would be based on an initial ~1Mtpa, lifting to 2Mtpa thereafter. As such, we modelled 

precisely the same mine plan and unit costs as the 2Mtpa PFS, but with initial capex of US$120m 

for 1Mtpa operation (rather than US$158m 2Mtpa), lifting to 2Mtpa in year five for a further 

US$90m. In reflection of the lower economies of scale in early years, we escalated unit costs by 

15% over PFS early-years opex until such time as 2Mtpa run rates were achieved, and add 

US$20m pre-production working capital costs. In addition, we lowered our forecast FeNb price 

from US$44/kg in the PFS to US$40/kg flat forward, equivalent to current spot prices. In addition 

to build capex, we roll up the US$14m buy-out option to current 50% vendor into the build capex 

per the below table. This drives minimum cash of -US$161m in 1Q18 which we think will lower a 

little based on minorities taking a royalty rather than cash, but overall we would expect ~US$80m 

of equity. 

Figure 1. GMP modelled valuation inputs compared to PFS and 2Mtpa scenario 

 

 

Source: GMP; *US$482m at PFS US$44/kg niobium price, ^US$422m @ US$44/kg discounted to build start 

Panda Hill (50%) PFS 1Q15 GMP 2Mtpa GMP 1-2Mtpa

Total resource (Mt) 96.3 - -

Resource grade (% Nb2O5) 0.52% - -

Mining inventory (Mt) 60.8 - -

Grade - first five/ten years (% Nb2O5)* 0.68% 0.69% 0.71%

LOM grade (% Nb2O5) 0.54% 0.54% 0.54%

Contained Nb2O5 (kt) 328 328 333

LOM strip ratio (x) 2.3 2.3 2.3

Mill throughput (Mtpa) 2.0 2.0 1>2

LOM recovery (%) 62% 62% 62%

Average niobium prod. (M kg pa) 4.6 4.4 3.7

Average cash cost (US$/t ore) 43.80 43.80 43.56

Transport, marketing, royalties (US$/t ore) 6.67 6.42 6.39

Total cash cost (US$/t ore) 50.47 50.20 49.95

LOM cash cost (US$/kg Nb) 21.78 22.15 21.99

Mine Life (years) 30 31 31

Minority buy-out (US$m) 14 14 14

Initial capex (US$m) 158 158 120

Phase II capex (US$m) - - 90

Startup working capital (US$m) 37.0 33.3 14.9

Total pre-production cost (US$m) 209 205 239

Niobium price (US$/kg) 44 40 40

Avg EBITDA LOM pa (US$m) 103 80 76

NPV10% post tax 470 377* 296^

IRR 56% 37% 28%

1xNPV sensitivity (US$m) US$36/kg US$38/kg US$40/kg US$42/kg US$44/kg

5.0% discount 460 543 626 709 790

7.5% discount 308 367 427 487 545

10.0% discount 206 251 296 340 384

12.5% discount 137 171 207 241 274

15.0% discount 88 115 143 170 197

IRR 23.6% 26.0% 28.4% 30.6% 32.6%
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Recommendation 

We typically apply a 0.35xNAV multiple for PFS-stage projects to represent the triple risks for 

technical inputs, time and equity dilution. This would normally lift to 0.5xNAV on completion of 

the DFS once economics and metallurgy are better constrained, and ultimately to 1xNAV post 

equity dilution once in production. We model Cradle as having 50/50 ownership with Pangea 

(Tremont) which is currently earning in to this position. This includes removal of the current 

minority partner, which we model as a US$14m cost addition to the build capex, ahead of which 

(targeted for CY15) we apply a 0.35xNAV. Modelling central SG&A and finance costs on negative 

cash balances (rather than a specific debt instrument at this stage) drives a A$0.40/sh valuation. 

As such, we initiate with a BUY rating and A$0.40/sh target. The critical catalyst going forward 

will be the completion of the DFS around year end, which includes additional drilling and 

metallurgical work and buyout of the vendor minority, ideally ahead of then. 

Figure 2. Price target sensitivities (A$/sh) to FeNb price against various metrics 

 
 
Source: GMP estimates  

 

  

PT sensitivity (A$/sh) US$36/kg US$38/kg US$40/kg US$42/kg US$44/kg

8% discount 0.35 0.45 0.56 0.66 0.76

10%  discount 0.24 0.32 0.40 0.48 0.56

12%  discount 0.16 0.23 0.29 0.36 0.42

To NAVx @ 10% disc. US$36/kg US$38/kg US$40/kg US$42/kg US$44/kg

0.25xNAV 0.17 0.23 0.29 0.35 0.40

0.35xNAV 0.24 0.32 0.40 0.48 0.56

0.45xNAV 0.31 0.41 0.52 0.62 0.72

To recovery @ 10% disc. US$36/kg US$38/kg US$40/kg US$42/kg US$44/kg

57% 0.11 0.19 0.27 0.35 0.42

62% 0.24 0.32 0.40 0.48 0.56

67% 0.36 0.45 0.53 0.61 0.69
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Good precedent from scoping study to PFS 

As a window into the likely robustness of the DFS, we show the recently released PFS compared 

to the scoping study a year earlier. Other than slight opex creep, and a move to strip rather than 

mine the weathered material, it is evident that the company did a solid job in both pieces of 

work, with limited delta. 

Figure 3. Panda Hill PFS against scoping study and GMP-modelled economics 

 

Source: GMP, Company data 

Panda Hill Scoping PFS var. Scoping (%)

Total resource (Mt) 81.8 96.3 18%

Resource grade (% Nb2O5) 0.52% 0.52% 0%

Mining inventory (Mt) 55.8 60.8 9%

Grade - first five/ten years (% Nb2O5)* 0.64% 0.68% 6%

LOM grade (% Nb2O5) 0.56% 0.54% -4%

Contained Nb2O5 (kt) 312 328 5%

Strip ratio (x) 0.37 2.3 522%

Mill throughput (Mtpa) 2.0 2.0 0%

Process recovery - primary (65%) 65% - -

Process recovery - oxide (50%) 50% - -

Average recovery (%) 62% 62% 0%

Average niobium prod. (M kg pa) 4.80 4.60 -4%

Average cash cost (US$/t ore) 40.60 43.80 8%

Transport, marketing, royalties (US$/t ore) 6.90 6.67 -3%

Total cash cost (US$/t ore) 47.50 50.47 6%

Weathered cash cost (US$/kg) 18.50 - -

Primary cash cost (US$/kg) 20.20 21.78 8%

Mine Life (years) 28 30 7%

Pre-strip capex (US$m) 3.6 16.6 361%

Plant and mine capex  (US$m) 181 153 -15%

Total capex (US$m) 185 170 -8%

Niobium price (US$/kg) 44 44 -

Abg EBITDA LOM pa (US$m) 94 103 10%

NPV10% post tax - 470 -

IRR - 56% -
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Figure 4. Peer comps 

  
Panda Hill 

(Cradle Resources) 
Niobec 

(Magris Resources) 
Araxa 

(CBMM) 
Catalao 

(Anglo American) 
Kanyika 

(Globe Metals) 
Mrima Hill 

(Pacific Wildcat) 
Elk Creek (NioCorp) 

Market cap (US$m)* 22.5 - - - 9.7 1.2 151.6 

EV (US$m)* 19.5 - - - -4.6 3.2 148.8 

Location Tanzania Canada Brazil Brazil Malawi Kenya United States 

Resource (Nb2O5) 96.3Mt @ 0.52% 702Mt @ 0.40% - 39.6Mt @ 1.14% 68.3Mt @ 0.28% 142Mt @ 0.71% 127Mt @ 0.75% 

Nb (000t) 504 2,808 - 451 191 1,008 949 

Reserve (Mt) - 416Mt @ 0.41% 450Mt @ 2.5% 29.4Mt @ 0.90% - - - 

Nb (000t) - 1,706 11,250 265 - - - 

Cut off (% Nb2O5) 0.30% 0.20% - 0.50% 0.15% 0.20% 0.40% 

Rock type Carbonatite Carbonatite Carbonatite Carbonatite Granite Carbonatite Carbonatite 

Geology comment Weathered > Freish Fresh Weathered Weathered > Fresh Multi-commodity Surface mixed seds Under 200m+ of cover 

Early years 11.8Mt @ 0.72%  0.55% 2.5%, 1.5% in primary 1.03% 21Mt @ 0.41% 5.2Mt @ 1.21%d - 

Mining method Pit Open stope Pit / Underground Pit / Underground Pit Pit Underground 

Minerals Pyrochlore Pyrochlore, columbite Bariopyroclore Pyrochlore Pyrochlore Pyrochlore Pyrochlore 

Strip 2.3:1 - - - <1:1 - - 

Size (Mtpa) 2 2.4 ~6.0 ~0.65 > ~1.1 1.5 > 3.0 - - 

Capex (US$m) US$158m US$412a - US$325m US$186e - - 

Plant Float / leach Float, leach, LIMS LIMS/float Gravity, Leach Float/LIMS/SX - Float, leach 

Concentrator recovery (%) 62% 58.6%>52.5%c 55% - 65-75%f - - 

Concentrate grade (% N2O5) 50% - - - 22% to 30-37%b - - 

Refine Converter Converter - - Converter - Converter 

Refining recovery (%) 97.0% 96.5% - - - - - 

Production (tpa Nb2O5) 4,600 4,700 ~70,000 3,900 > 6,500 5,000 - - 

Product FeNb 66% FeNb - FeNb 66.5% FeNb - - 

Mining (US$/t milled) 15.38 7.55 - - - - - 

Processing cost (US$/t milled) 18.97g 13.72 - - - - - 

Convertor cost (US$/kg Nb) 2.65g 3.72 - - - - - 

Comments DFS underway Sold for US$530m In production In production DFS on hold Appealing lic. revoke  No feasibility studies 

Source: GMP; Company Data; *as at 01/04/2015; a: sustaining over LOM, b: full feasibility not yet released, early quantitative data suggests 22%, later qualitative ranges given, c: recovery drops 

for block-cave ore, d: surface to 9m, historic Anglo resource, e: 2011 powerpoint, no feasibility actually released, f: 2009 6t bulk sample suggests 27.2% recovery, g: based on GMPe US$6/t of 

processing costs coming from converter    
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Risks 

 Commodity price risk is present, although the ~US$3bn industry allows producers to sell 

benchmark FeNb into a liquid market, with producer control given low fragmentation with 

Brazilian mines producing ~87% of worldwide volume. Used in steel, niobium demand saw a 

10% CAGR from 2000-2010. 

 Metallurgical risk is important, with recovery / concentrate grade critical to economics. 

However, test work in terms of both quantity and quality has been some of the best within 

the sector and the metallurgical flow sheet is relatively simple. That said, uncertainty exists 

until studies reach the DFS level. 

 Penalty elements present a risk to economics, as they can generally be removed, but if 

methods required are more complex than expected, costs will rise. 

 Although Panda Hill is a relatively straight forward build, but there is always some risk that 

the mine build and ramp-up don’t progress as fast as management would like. Moreover, we 

typically find that capex creep is to be expected in African mine builds, given the 

infrastructure and labour challenges. 

Niobium market 

Niobium is a steel feedstock, which has a ~US$2.2bn annual market. Sales are of a benchmark 

66% ferroniobium (FeNb) into a liquid off-take market with nearly all FeNb sold under quarterly 

or yearly contracts between producers and end users. Only ~2% is sold into the spot market, 

albeit at generally higher prices. Pricing is in kilograms and commonly derived on a delivered 

basis. Both the price and world production are controlled by Brazilian producer CBMM and Anglo 

American’s Catalao mine, which between them control over 87% of supply. As prices are not 

purely demand driven, they have proven to be stable even in the face of the softening steel 

prices and have remained stable around the ~US$40/kg price since 2009. Industry consultant 

Roskill has predicted potential for price rises to US$45/kg in the coming five years. 

Supply, demand and end users 

Looking to supply, outside of the three main producers (CBMM, Catalao and Niobec) who 

currently produce ~120kt pa of FeNb, there are some smaller producers in China, Africa and the 

CIS but these supply only between 500-800tpa to the market. Cradle, with the 1Mtpa plan 

projected in the DFS, would represent only 5% of the global market. CBMM, Catalao and Niobec 

all produce standard grade FeNb, with CBMM also producing high-grade ferroniobium, niobium 

oxide and a number of niobium metals and alloys. 
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Figure 5A. FeNb and steel price over time 
 

Figure 5B. FeNb production by supplier vs. demand  

 

 

 

Source: Roskill, Bloomberg  Source: Company Data; Cradle Resources 

The majority of niobium delivered to the market is in the form of FeNb with 90% of this used in 

the steel industry. High-strength low-alloy steel (HSLA) steel makes up the majority of this steel at 

80% of global consumption of FeNb. Growth in demand for FeNb has outstripped growth in steel 

demand rising on average 6.2% pa versus steel at 4.7% pa over the last ten years. Demand 

peaked in 2007 at 84kt FeNb, dipping during the financial crisis of 2009 for a 10% CAGR from 

2000-2010. The slowdown in both Europe and China across 2012 and 2013 has led to a softening 

in demand but 2014 saw 7% year on year growth as the North American economy strengthened. 

Dominant end user markets for FeNb are Europe and the CIS (31%), China (23%) and North 

America (18%). Niobium’s properties include corrosion resistance, very high melting 

temperature, superconductivity and high capacitance. Because FeNb is used in high-specification 

steel, the main end uses are building / construction, cars and pipes.  

Figure 6A. FeNb demand by region 
 

Figure 6B. FeNb consumption by end use  

 

 

 
Source: Roskill  Source: Cradle Resources; GMP 
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Product specification – Cradle hits the mark 

FeNb has a standard product specification much like iron ore in terms of deleterious elements 

and to what level the product is crushed and screened. Panda Hill will only produce standard 

grade FeNb, with the converter product being crushed, screened and packaged to meet customer 

needs. Packaging for the final FeNb product is typically into small quantities due to the low 

addition rates required for steels at only 0.02% to 0.05% of total material volume. The range of 

product size ranges from 1t bags to 250kg steel drums, with some customers even preferring 

smaller 10lb or 25lb pails. In terms deleterious elements, silica, sulphur and phosphorus are all 

key with Panda Hill’s expected FeNb specification meeting the required levels on these and all 

other deleterious elements. This will put the company in a strong position when it comes to 

offtake negotiations, its primary focus in terms of sales, with trading houses potentially being a 

secondary source of sales. 

Figure 7. Product specification for standard product FeNb versus Panda Hill 

Element Spec. (%) Panda Hill* (%) 

Niobium 66% 66% 

Iron Balance Balance 

Aluminium <2% 1.00% 

Tantalum <0.5% 0.25% 

Silica <3% 2.00% 

Phosphorus <0.2% 0.10% 

Titanium <2% 1.00% 

Sulphur <0.1% 0.04% 

Carbon <0.2% 0.12% 

Manganese <0.75% 0.55% 

Source: Cradle Resources; GMP; *Panda Hill based on theoretical modelling of FeNb  converter 
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Company overview 

Cradle Resources listed on the ASX in 3Q11 as a domestic explorer, raising A$2.4m at IPO. After 

work on iron ore prospects in Australia, A$2m was raised to pursue African assets in 4Q12. In 

2Q13 a new management team joined in parallel with the acquisition of its 50% stake in flagship 

Tanzanian niobium asset, Panda Hill. 

Panda Hill 

The project is located in the Mbeya region of Tanzania. An initial 50% of the project was 

purchased for US$3.4m cash in 2Q13. This includes the option to purchase the residual for 

US$14m as ~US$9m in cash and ~US$5m in shares or a capped royalty. 

Figure 8. Project location in Tanzania 

 
Source: Cradle Resources 

History – 160 holes drilled between 1950s and 1990s 

The project saw multiple work campaigns carried out from the 1950s to the 1990s. This included 

mapping, sampling, drilling of 160 holes and even construction of a trial gravity and flotation 

plant on site by Billiton in the 1960s. At acquisition, the project had an estimated 56Mt @ 0.50% 

Nb2O5 based on historic data. Cradle wasted no time post deal close, beginning drilling in 4Q13 

and increasing the resource to 82Mt @ 0.52% Nb2O5 not long after. Results and initial 

metallurgical work fed into a 1Q14 scoping study that outlined both a base case 2Mtpa and 

staged 1 to 2.3Mtpa staged case This staged approach saw a 28-year mine life on capex of 

US$125m, and expansion capex of US$71m. No economics were announced with the exception 

of a life of mine EBITDA of US$2,690m at US$40/kg, equivalent to ~US$94m pa (or ~US$115m pa 

at US$44/kg). 
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Geology 

Panda Hill is a multi-staged steeply dipping, near-circular mid-cretaceous carbonatite plug which 

is 1.5km in diameter and hosted within a series of gneisses and amphibolites. Primary carbonatite 

is defined by four main facies: (i) a central core of calcite carbonatite with later-stage iron- and 

magnesian-rich carbonatites toward the rim, defined as “fresh carbonatite”, including (ii) coarse-

grained facies called “soviet” which forms ~60% by volume, with (iii) later stage apatite-

magnetite and ferro-carbonatite dykes defined as “magnetite carbonatite”, and given the 

generally shallow drilling, the primary rock also contains (iv) “oxidised carbonatite” where 

weathering has penetrated more deeply.  

Weathered carbonatite caps the deposit given the ease of weathering of carbonate, with four 

facies defined in the near-surface material. These are: (i) a cap of fenitised altered country rocks 

and transported soils defined here as “fenite”, (ii) variably cemented weathered material referred 

to as “breccia”, (iii) clay-rich weathered carbonatite called “limonite”, and (iv) “oxidised 

carbonatite” with enclaves of primary carbonatite. 

Niobium mineralisation is hosted within pyroclore and also columbite. Pyrochlore doesn’t readily 

oxidise, so is present in both primary and oxidised facies. Grades range from 0.1-1.0% Nb2O5, with 

0.52% Nb2O5 defined in primary carbonatite, but 0.57% Nb2O5 in the near-surface weathering 

environment where the removal of readily soluble carbonate creates some level residual 

enrichment. Higher grade material has been noted in the flow-banding of the carbonatite, and 

magnetite carbonatites. 

Figure 9. Geological map of Panda Hill 

 

Source: Cradle Resources 
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Reserves and resources 

Cradle initially compiled historic data from 96 holes (~6,400m) to define a pre-acquisition 56Mt 

@ 0.50% Nb2O5. After drilling a further 13 holes (~1,700m) the company intersected substantial 

zones of high-grade weathered material from surface, including 62m @ 0.5% Nb2O5, 116m @ 

0.76% Nb2O5 and 61m @ 0.61% Nb2O5. With twinning complete, and some intersections showing 

extensions of high-grade material outside of the initial resource, the company lifted the total 

resource to 82Mt @ 0.52% Nb2O5. This included a maiden higher-grade weathered zone 

containing 11Mt @ 0.80% Nb2O5, with the balance in primary carbonatite where 71Mt @ 0.47% 

Nb2O5 was defined. The resource was based on 13 NQ and HQ confirmatory diamond drill holes 

drilled in 2013 and the historic drill data. In 3Q14, drilling south of the then resource intersected 

a significant new zone of mineralisation with results from the initial 10 RC holes including 78m @ 

0.83% Nb2O5 and 103m @ 0.78% Nb2O5. The zone was subsequently named the “Angel zone”. 

Cradle then released an updated resource in 1Q15 based on 72 RC and diamond holes (9,365m) 

drilled in 2014. Drill holes are spaced at 50 to 100m centres on NE-SW drill sections, with the 

majority of the holes inclined at -60° towards 046° targeting the SW dipping carbonatites and the 

pyrochlore-rich flow banding within the carbonatites.  The resource saw a total tonnage 

(weathered and primary carbonatite) of 96.3Mt @ 0.52% Nb2O5 for 503kt of contained Nb2O5, an 

18% increase in tonnes and 19% increase in contained Nb2O5, as grade remained flat. The primary 

carbonatite saw a significant increase with 88.4Mt reported @ 0.52% Nb2O5 as depth extensions 

from the high-grade Angel Zone were included.  

Figure 10A. Panda Hill total resource as at December 
2014 

 
Figure 10B. Typical cross-section from Angel Zone  

 

 

 
Source: Cradle Resources   Source: Cradle Resources 

This resource formed the basis of the PFS’s 60.8Mt mining inventory utilising all of the 35.9Mt @ 

0.54% Nb2O5 indicated portion of the primary cabonatite material. Cradle has noted that 

currently only a third of carbonatite outcrop has been tested, with extensions to the south, north, 

west and at depths which have been only sparsely drilled. Additional drilling in December 2014 

was also not included in the December 2014 resource upgrade, opening the door to further 

resource upgrades as soon as 2Q15. 

Classification Tonnage (Mt) Nb2O5% Nb205 (kt)

Indicated 41 0.54% 223

Inferred 55.3 0.51% 280

Total 96.3 0.52% 504

Classification Tonnage (Mt) Nb2O5% Nb205 (kt)

Indicated 35.9 0.54% 194

Inferred 52.5 0.51% 265

Total 88.4 0.52% 459

Classification Tonnage (Mt) Nb2O5% Nb205 (kt)

Indicated 5.1 0.59% 30

Inferred 2.8 0.53% 15

Total 7.9 0.57% 45

Primary Carbonatite

Weathered Carbonatite (Secondary)
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Mining 

Mining at Panda Hill will take the form of conventional open cut mining based on drill and blast, 

load and haul using two 120t excavators and between eight to ten 90t haul trucks. Cradle has 

assumed contract mining, with costs of US$15.38/t ore LOM, implying a conservative US$4.60/t 

of rock mined. Mining has been sequenced to focus on selecting the carbonatite materials that 

are best treated by the selected flow sheet. This means unlike in the scoping study the weathered 

carbonatite cap, which includes mineralised fenites and clays, will be stripped and stockpiled. 

Modelling this has generated a five cut-back mine plan, lifting the strip ratio from 0.32:1 to 2.3:1 

across life of mine, with peak stripping in early years of ~3.2:1, dropping to as low as 1.5:1 in later 

years. This has led to a pre-strip capex of US$12.2m and estimated working capital build-up of 

~US$37m in the early years of the PFS. 

Figure 11. Schematic of initial five year pit shell in green with life of mine pit shell in red 

 

Source: Cradle Resources 

The initial five years run of mine (ROM) will be sourced from indicated material with inferred or 

lower grade material stockpiled. After this, ROM will consist of both indicated and inferred 

material with a ROM head grade of 0.69% Nb2O5 targeted for the initial ten years of the mine life, 

with this dropping to the LOM average of 0.54% Nb2O5 in later years. 

Figure 12. Panda Hill life of mine material moved – GMP modelled mine plan 

 
Source: GMP 
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Processing and metallurgy 

Test-work for the PFS flow sheet initially began as an option study considering: (i) the base case 

from the Scoping Study namely a two stage flotation, (ii) a direct flotation process, and (iii) a 

gravity upgrade prior to floatation. Cradle has since completed one of the most comprehensive 

test work suites we have seen in the sector with 165 open cycle milling and flotation tests, 

backed up by 17 lock cycle tests. The difference between these laboratory test types are that 

open cycle tests typically pass the material through the process once, whereas lock cycle tests re-

circulate the material a number of times providing better simulation of actual conditions in the 

process. The complete results demonstrated recoveries of 52% for oxidised material through to 

over 70% for fresh clean “soviet” material. This relationship between metallurgical recovery and 

degree of oxidation is consistent with initial results and in stripping this material, we feel that 

Cradle has significantly lowered metallurgy risk, one of the biggest risks to the project. 

Figure 13. Metallurgical test work results – Lock cycle tests in primary material key 

  Weathered Material 
 

Primary 
Material 

    

  
Oxidised 
carbona't 

Breccia Limonite Avg. 
Fresh 

carbona't 
Sovite 

Oxidis'd 
carbona'

t 
Avg. 

Volume of rock ~30% ~30% ~20% - ~30% ~60% ~10% - 

Recovery - mineralogical - 62% 55% 59% 67-73% - - 70% 

Conc. grade - mineralogical - 55% 55% 55% 55% - - 55% 

Recovery - open-circuit - 60-70% - 65% - - - 65% 

Recovery - lock cycle 52% - - 52% 66% 71% 58% 65% 

Conc. grade - lock cycle (%) 42% - - 42% 44% 54% 46% 48% 

Source: GMP 

The exclusion of weathered material has also facilitated simplification of the plant to single-stage 

flotation. ROM ore is fed to a crusher followed by a two-stage SAG-ball mill circuit with the milled 

product de-slimed before entering the flotation circuit. This is a standard rougher scavenger 

circuit with five stages of concentrate cleaning. The concentrate post flotation sits at a grade of 

~45% Nb2O5 but contains some impurities, namely phosphate and silicate, so a two-stage acid 

leach is carried out to remove this, boosting the Nb2O5 grade by as much as ~3% in fresh material. 

The leached concentrate is then fed to a DC furnace for conversion to FeNb using aluminium as a 

reductant, with the final product, when cooled, crushed and packaged for shipping. Overall we 

think investors should take comfort from the fact that the circuit is similar to the three major 

producers globally (CBMM, Catalao and Niobec) with this and the extensive test work both giving 

us confidence that economic recoveries and a saleable product should be possible.  

The simplified circuit has also had a read through on costs as the required volume of fluorosilicic 

acid and oxalic acid, two of the most significant costs in the process, has reduced ~40% from the 

Scoping Study. This has helped processing costs which have fallen from US$30.76 to US$22.97/t. 

Penalty elements for niobium include silica, sulphur and phosphorous so it is worth noting that 

the two-stage acid leach gets these to required levels. Silica needs to be under ~3% in 

concentrate and post acid leach silica is as low as 1.05-2.61%, with sulphur dominantly removed 

in first-pass flotation alongside carbonate thanks to use of xanthate. 
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Figure 14. Processing circuit flow sheet – Simplified from scoping study 

 

Source: Cradle Resources 

Infrastructure 

The project is accessible from Dar es Salaam (~650km) via both the Tunduma Highway which runs 

to within approximately 5km of Panda Hill and the TAZAR rail which crosses through the northern 

most extent of the Panda Hill permits. Cradle plans to construct at 6.6km mine road to the 

highway and provide a diversion for the local community to use. The company plans to use the 

road to truck FeNb concentrate to the port in Dar es Salaam for export. Looking to power, Panda 

Hill will utilise a lease HFO power plant in early years. Options to connect to the nearest 220kV 

power line were considered but concerns on timing and installation risk meant that this has been 

pushed back to year five where cash flow can cover the moderate capital requirements. The line 

is reported to have high reliability, and could lower costs from ~21c/kWh with HFO to ~12c/kWh 

on grid power helping overall processing costs. 

For the Tailings Storage Facility (“TSF”), this will be constructed in stages beginning with an initial 

height of 12.8m which, in the 2Mtpa scenario of the PFS, would have capacity for 12 months 

before a rise is required. Given Cradle’s intention to stage ramp-up from 1Mtpa, we see capex for 

a lift in the TSF as being delayed. Looking to water, Cradle estimates the project will require an 

average of 0.7Mm3 with a maximum usage of 1.1Mm3 during extended dry periods. Three 

sources of water have been identified: (i) the Songwe River that runs year-round,  (ii) potential 

aquifers to the north of the Panda Hill permits, and (iii) the TSF should it be constructed prior to 

the wet season, allowing collection of water prior to the beginning of operations. 
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Figure 15A. Infrastructure– 650km to Daar es Salaam 
 

Figure 15B. Local road and site topography  

 

 

 
Source: Cradle Resources   Source: Cradle Resources 

Permitting and fiscal code 

The project is located within three Mining permits that cover a total area of approximately 

22.1km2. These were granted to Panda Hill Mines Ltd in 2Q05 after the previous owner 

completed and gained approval for its Environmental Impact Assessment Certificate (EIAC). The 

permits were transferred to RECB Limited (RECB) in 4Q12 before Panda Hill Mining, Cradle’s 

100% subsidiary, obtained an option to acquire the licences in 2Q12. The company subsequently 

purchased a 49% shareholding in RECB with a further option to purchase 1% exercised in 2014. 

An additional right to acquire the remaining 50% of RECB by March 2017 remains. 

Although the mining permits are still in effect, Cradle will have to complete a new EIAC given that 

no development works have been completed for over three years after the certificate was 

approved. The company, as part of its Scoping Study, completed an updated Terms of Reference 

(ToR) which was approved by the National Environment Management Council in 2013. Baseline 

studies for the ESIA were initiated as part of the PFS and Cradle plans to submit its ESIA by 2Q15, 

with the approval of the EIAC expected to take only 90 days. Cradle will pay a 3% royalty on FeNb 

and 30% corporate tax rate. 

Figure 16. Global fiscal terms for niobium producing / developing jurisdictions 

Country Brazil Canada Malawi Tanzania United States 

Tax / Profit sharing (%) 34% 27% 30% 30% 39% 

Royalty rate (%) 2% 1-4% 3% 3% 3% 

Government carried interest (%) - - 10%* - - 

Tax break / Depreciation AD AD AD AD AD 

Dividend withholding tax (%) 15% 5-15% 10% 5-10% 15% 

Source: GMP; *government has right to acquire 10%of project; AD – accelerated depreciation 

  



 

 
17 

Equity Research 

Ownership structure 

All the mine permits for Panda Hill are currently 100% owned by RECB limited. Panda Hill Mining 

Pty, a 100% subsidiary of Cradle, as described previously currently owns 50% of RECB with the 

remainder owned by the private Celtic Trust Company. In 2Q14 Cradle reached an agreement 

with Tremont Investments, which is backed by Denham Capital, to fund the Project to DFS and 

into construction. This sees Tremont earning up to a 50% stake in the Project by investing up to 

US$20m. Tremont to date has acquired a 25% stake in the Project through its funding of US$10m 

into Cradle - this effectively means they own 25% of Cradle’s 50% stake i.e. 12.5% currently with 

Cradle owning the balance. The company has the option to purchase the remaining 50% of the 

project for a total of US$14m, with ~US$9m in cash and ~US$5m in shares or capped royalty, with 

this valid until March 2017. 

Figure 17. Current ownership structure 

 
Source: GMP 

Development timetable 

Cradle plans to complete the DFS for Panda Hill in 4Q15 followed by completion of financing to 

allow detailed design work and procurement of long lead items to begin in 2016. Construction 

would begin in 2H16 allowing for a completion date of 4Q17, for ramp-up to begin in 1H18 and 

steady state in 2H18. 

Figure 18. Expected development timetable for Panda Hill 

  1H15 2H15 1H16 2H16 1H17 2H17 1H18 2H18 

DFS.                 

Detailed design / Procurement                  

Construction                 

Ramp-up                 

Steady state                 

Source: GMP  
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Directors and management 

 Chairman: Craig Burton – has over 25 years’ experience in financing, developing and 

managing resource and mining services companies. He is the co-founder of ASX-listed 

Mirabela Nickel and Panoramic Resources and serves as a Non-executive director of Capital 

Drilling and as Executive Chairman of Transerv Energy. 

 Managing Director: Grant Davey – a mining engineer by background, he has over 20 years of 

senior management and operational experience in the mining sector across a number of 

commodities in Africa, Australia, South America and Russia.  

 Non-executive Director: Evan Cranston – is a corporate lawyer with over seven years’ 

experience specialising in mining law, including in capital raisings, IPO’s tenement acquisition 

agreements. He has been involved with the formation of several ASX-listed companies and is 

an Executive Director of Carbine Resources. 

 Non-executive Director: Didier Murcia – has over 25 years’ experience in corporate, 

commercial and resource law, including extensive African resource experience. Mr. Murcia is 

a Non-Executive Director of ASX listed Gryphon Minerals Limited, and Chairman of both 

Centaurus Metals Limited and Alicanto Minerals Limited. 
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Source: GMP estimates  
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