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1. Introduction

This management’s discussion and analysis of the financial condition and results of operations (the “MD&A”) of Frontier Rare Earths 
Limited. (TSX: FRO) (“Frontier” or the “Company” or the “Group”) provides an analysis of the Group’s financial results and progress for 
the period ended June 30, 2015. The information in the MD&A should be read in conjunction with the Q2 2015 unaudited condensed 
consolidated financial statements of Frontier and the related notes thereto dated the same date as the MD&A. The MD&A is dated 
August 14, 2015. Additional information relating to the Company can be found on SEDAR (www.sedar.com). 

The MD&A contains forward-looking statements that involve numerous risks and uncertainties. The actual results of the Company could 
differ materially from those discussed in such forward-looking statements as a result of these risks and uncertainties or otherwise.

The figures in the MD&A have been prepared in accordance with IAS 34 ‘Interim Financial Reporting’ (IAS 34). All information contained 
herein is in United States Dollars and rounded to the nearest thousand unless otherwise stated.

2. Nature of business and overall performance

Overview

Frontier is a Toronto Stock Exchange listed mineral exploration and development company that is engaged in the exploration for and 
development of mineral projects in Africa. Frontier’s primary focus is on rare earth elements (“REE”) in South Africa, although the 
Company is also pursuing projects in graphite and phosphate elsewhere in Africa. 

Rare Earths

Frontier’s principal activity to date has been in relation to its prospecting right at Zandkopsdrift (the “Prospecting Right”), which 
covers an area of 58,862 hectares in the south western part of the Northern Cape Province of the Republic of South Africa and 
contains the Zandkopsdrift REE deposit (“Zandkopsdrift”), which comprises a large, high grade, rare earth-bearing carbonatite. The 
proposed development of Zandkopsdrift (the “Zandkopsdrift Project”) will include an open-pit mine and rare earth processing plant 
at Zandkopsdrift that will produce a mixed rare earth hydroxide product, a desalination plant that will provide process water for the 
Zandkopsdrift mining operation and processing plant and a rare earth separation plant at Saldanha Bay in the Western Cape Province 
that will process the mixed rare earth product and produce a range of 14 high purity, separated rare earth products for sale.

Zandkopsdrift’s favourable location in South Africa’s longest established mining province and its favourable geological setting are 
expected to provide significant advantages compared with many other new rare earth projects currently being evaluated elsewhere, and 
position Frontier to become one of the first significant new producers of high purity separated rare earths outside China. 

Preliminary Feasibility Study
In May 2015 Frontier announced the results of a Preliminary Feasibility Study on the Zandkopsdrift Project (the “PFS”). The results 
of the PFS confirm that the proposed development of Zandkopsdrift to produce a range of high purity, separated rare earths and a 
manganese sulphate by-product is both technically feasible and economically robust. The PFS indicates a Net Present Value at a 10% 
discount rate (“NPV10%”) of $2.1 billion with a post-tax Internal Rate of Return of 30%. The Zandkopsdrift Project is proposed to be 
developed in two phases, with the first phase having a production capacity of 8,000 tonnes per annum (“tpa”) of separated rare earth 
oxide (”REO”) and 48,000 tpa of manganese sulphate. The second phase of the Project will involve doubling production of capacity to 
16,000 tpa REO and 96,000 tpa of manganese sulphate. Sections 3.1 to 3.16 of this MD&A, contain extracts from and should be read 
in conjunction with the independent technical report on the results of the PFS (the “PFS Report”), which is filed on SEDAR (www.sedar.
com) and is also available on the Company’s website at www.frontierrareearths.com. 

Strategic Partnership
In December 2012 Korea Resources Corporation (“KORES”) (www.KORES.or.kr) completed the acquisition of an initial 10% stake 
in the Zandkopsdrift Project for a cash consideration of $23.8 million in accordance with agreements signed in December 2011 and 
amended in October 2012 (the “Strategic Partnership Agreements”). Under the terms of the Strategic Partnership Agreements KORES 
also acquired a 10% production off-take from Zandkopsdrift for the life of the mine on a take-or-pay basis at prevailing international 
market prices from time to time. KORES has also agreed to provide technical and financial assistance to Frontier in relation to the 
development of the Zandkopsdrift Project. 

Subject to the completion and publication of a positive feasibility study on Zandkopsdrift, KORES has an option to increase its interest in 
Zandkopsdrift equal to that of Frontier, subject, inter alia, to securing project finance for the construction of the Zandkopsdrift Project on 
terms that are acceptable to Frontier in its sole discretion. If KORES exercises this option it will also be required increase its production 
off-take right and obligation from Zandkopsdrift from 10% to 50% of annual REO production at market price.

KORES continues to work closely with Frontier on the development plans for Zandkopsdrift and is also providing input on technical and 
other matters in relation to the project.

KORES continues to be responsible to provide its pro rata share of funding for Zandkopsdrift and as at June 30, 2015 approximately 
$718,000 was due from KORES in respect its 10% pro rata share of the Zandkopsdrift Project operating costs for the period from July 
1, 2014 to June 30, 2015.

Management’s Discussion and Analysis of Financial
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2. Nature of business and overall performance (continued)

Graphite

Frontier owns a 70% interest in Dombeya Mineração Lda. (‘Dombeya’), a private company that holds two exploration licenses for 
graphite in Mozambique. Frontier is responsible for carrying the minority shareholders’ share of expenses up to and including completion 
of feasibility studies on Dombeya’s projects. 

The licence areas held by Dombeya contain high grade graphite deposits for which historical, non-code compliant resources were 
defined by exploration work carried out in the 1980’s. In 2014 the Company commenced initial work programmes on the Lurio 
Project (which Frontier considers to be the more prospective of the two licence areas) which included geological mapping, ground 
geophysical surveys, sampling, trenching, metallurgical test work and conceptual engineering studies. The results of this work confirmed 
the presence of high grade, large flake graphite mineralisation, identified the potential for the production of a high purity large flake 
graphite concentrate and indicated that the Lurio Project has sufficient economic potential for further work to be undertaken. During the 
quarter the Company commenced an initial resource drilling programme in the Lurio Project area. Results of this drilling programme are 
expected to be available in h2 2016.

Normal Course Issuer Bid

The Company undertook various share buyback programmes in 2012 and 2013 under which it acquired 1,305,292 ordinary shares. 
These shares have not been cancelled and are held as Treasury shares. No further share buyback programmes are planned or 
anticipated to be undertaken at this time.

Expenditure

The Company’s expenditure on the PFS and other activities during the period was broadly in line with expectations. The Company 
remains fully funded through to completion of its currently planned work programmes.

3. Operational Update

3.1 PFS Summary 

The PFS was conducted by a group of independent specialist consultants retained by Frontier to examine the technical, logistical, 
legal, environmental and economic aspects of the project. The specialist studies were independently reviewed by Venmyn Deloitte 
(Proprietary) Limited (“Venmyn Deloitte”), a wholly owned subsidiary of Deloitte specialising in the technical and economic evaluation of 
mineral projects, and summarised in the PFS Report. 

Venmyn Deloitte has concluded that the PFS has been conducted well within industry and NI 43-101 reporting standards, and 
that it comprehensively examines at a PFS level of accuracy all the necessary significant components of the Zandkopsdrift Project. 
As the selected mining, processing and infrastructure design components of the PFS have been conducted at a ±20% to ±25% 
accuracy, Venmyn considers that the PFS is of sufficient accuracy and confidence level that potential investors can make reasonable 
decisions based on the outcomes of the study. Venmyn Deloitte considers that the costs and price estimates are conservative, that the 
Zandkopsdrift Project is economically robust and that the overall study can be considered to be an advanced Pre-feasibility Study.

Table 1:  Key PFS Financial Data

Post-tax IRR 29.5%

Pre-tax IRR 32.5%

NPV6% $4,070m

NPV8% $2,898m

NPV10% $2,097m

NPV12% $1,526m

NPV14% $1,105m

Operating expenditure (pre-contingency & net of by-product revenue credit) years 1-20 * $11.93/kg TREO

Phase 1 capital expenditure (pre-contingency)* $809m

Phase 2 capital expenditure (pre-contingency)* $645m

Separated TREO basket price $49.30/kg 

Manganese sulphate price $630/t

* Contingencies of 12% and 7% have been added to the capex and opex estimates, respectively, in the PFS economic analysis.

Management’s Discussion and Analysis of Financial
Condition and Results of Operations (continued)
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3. Operational Update (continued)

The majority of the engineering design work and capital and operating costs estimates for the PFS was prepared by a team 
of international engineering companies, including WorleyParsons RSA (Pty) Ltd (“WorleyParsons”), Veolia Water Solutions and 
Technologies South Africa (Pty) Ltd (“Veolia”) and Outotec Gmbh (“Outotec”). 

Based on the development plan for Zandkopsdrift as outlined in the PFS, Frontier believes that it is well positioned to become one 
of the next new major producers of high purity, separated rare earth oxides outside China, with a target total production capacity of 
16,000tpa of separated, high purity rare earth oxides, and to become one of the largest integrated producers of high demand critical 
rare earth oxides in separated form outside China. 

3.2 Overview of Zandkopsdrift Project Operations

The Zandkopsdrift Project comprises three principal operational components: (1) mining and processing activities at Zandkopsdrift to 
produce a mixed rare earth hydroxide and a saleable manganese sulphate by-product; (2) a dedicated seawater desalination plant to be 
located 35 km from the mine to supply potable water to the mining and processing operations at Zandkopsdrift; and (3) a 16,000tpa 
TREO capacity rare earth separation plant to be located in the Industrial Development Zone at the deep water port of Saldanha Bay 
approximately 300 km south from Zandkopsdrift.

Table 2:  Zandkopsdrift Project Summary Key Operational Metrics

Life of Mine (“LoM”) 45.5 yrs

Waste mined 24.3Mt

Ore mined 43.5Mt

Stripping ratio 0.56

TREO feed grade 1.9%

Manganese feed grade (as MnO) 4.7%

Overall recovery – TREO 68.4%

Zandkopsdrift plant recovery - manganese 68%

Total saleable separated TREO 558Kt

Total saleable manganese sulphate 3.3Mt

3.3 Mine Design and Mining Operations

The higher grade Central Zone at Zandkopsdrift, which generally contains mineralisation above a grade of 2.5% TREO, was selected as 
the target for mining operations during the first 20 years of production. Thereafter mining operations will transition into the lower grade 
Outer Zone, which generally contains mineralisation with a grade of 1.0% to 2.0% TREO. 

The mining study has demonstrated that the Zandkopsdrift deposit can be economically mined as a conventional open pit operation, 
which will be undertaken in a series of four pushbacks resulting in a final pit of 880m x 1,100m in size. The pit will be excavated in 6m 
high benches to an average depth of 66m below surface. In three locations the base of the pit will be further extended to 90m below 
surface in three mini-pits to access additional high grade material below the main pit base. Such an approach has enabled extraction of 
the higher grade Central Zone material with a lower strip ratio early in the LoM, with significant economic benefits. The mining operation 
is planned to be undertaken by a contractor utilising excavators and an articulated dump truck and loader fleet and a combination of 
excavation for weathered material and drill and blast for more competent material. The mining operations are planned as a 7 day per 
week, dayshift only operation.

The mining cut-off grade is 0.9% TREO with a steady state mining production of 500Ktpa of ore (for 8,000tpa TREO production) in the 
first four years and thereafter 1Mtpa of ore (for 16,000tpa TREO production) for a total LoM of 45.5 years. The total tonnage mined will 
be 67.8Mt comprising 43.5Mt of RoM and 24.3Mt of waste. 

3.4 Metallurgical Test work and Recovery Methods

Approximately 97% of the REEs at Zandkopsdrift are contained in monazite, for which a sulphuric acid cracking process has been 
widely used on a commercial scale for many years. A significant quantity of metallurgical test work was undertaken by Frontier at 
a number of laboratories as the basis for the PFS, in the course of which Frontier has made a number of significant and innovative 
improvements to the conventional sulphuric acid-based process, with the main improvement being the replacement of kilns, which 
are used in the conventional sulphuric acid cracking process, with fluidised bed reactors (“FBRs”). The combined effect of these 
improvements is that the Zandkopsdrift ore is expected to be processed in an efficient, cost effective and robust metallurgical process. 

Management’s Discussion and Analysis of Financial
Condition and Results of Operations (continued)
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3. Operational Update (continued)

As many of the process improvements that Frontier has developed could be applied to other REE deposits that use an acid-based 
cracking process, Frontier has applied for patent protection for these key process improvements. The key process improvements made 
by Frontier are summarised below:

Table 3:  Key Process Improvements

Process Component Process Improvement

Impurity pre-leach Removes 90% of manganese at the start of the process and allows production of a saleable manganese 
sulphate by-product

Acid contacting Produces dry granules, which eliminates corrosion and materials handling problems associated with 
conventional acid contacting methods.

Produces granules that can be processed in a FBR

Cracking in FBR Significantly improved heating kinetics and energy efficiency compared to a rotary kiln, resulting in lower 
operating costs

Significantly lower residence time required for cracking – residence time required for Zandkopsdrift ore in 
a FBR is approximately 80% lower than that required in a rotary kiln, resulting in smaller and lower cost 
equipment be ing required 

Reduction of heat losses 

No additional heating required for the cracking stage – the entire heat input required is supplied by off-gas 
from the calcining stage

Precise control of residence time and temperature, which allows good control of the cracking process

Ore can be rapidly heated and maintained above sulphuric acid dew point, eliminating acid corrosion problems

Ease of energy recovery

Ease of integration with off-gas treatment circuit and acid plant

Calcining in FBR Stabilises and renders insoluble the majority of impurities, reducing capital and operating costs of the impurity 
removal stage and associated REE losses

Recovers 80-85% of sulphur used in the cracking stage for recycling to acid plant

Residence time 80% lower than that required in a rotary kiln, so heat losses are low due to small equipment size

Precise control of residence time and temperature, which allows good control of the calcination process

Ease of energy recovery

Ease of integration with off-gas treatment circuit and acid plant

heat recovery Integrated off-gas cleaning and heat recovery from the cracking and calcining FBRs allows 47% of the energy 
used for calcining and cracking to be recovered in waste heat boilers and used to generate high pressure 
steam for power generation and low pressure steam for process heating requirements

Sufficient information was generated by the test work to define the operating parameters of each unit process considered, and those 
aspects necessary to integrate these unit processes into a commercially applicable process flow sheet. The unit processes can be 
performed utilising well-proven industrial equipment and require no specialised reagents. 

The Zandkopsdrift ore has a high manganese content and metallurgical test work was also successfully conducted to define a route for 
the production of a saleable manganese sulphate by-product. 

Management’s Discussion and Analysis of Financial
Condition and Results of Operations (continued)
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3. Operational Update (continued)

3.5 Processing Plant Design

After initial crushing and milling, the Zandkopsdrift ore will be subjected to a reductive sulphuric acid/sulphur dioxide impurity pre-leach 
to remove manganese and other impurities. The pre-leach residue will then be contacted with sulphuric acid in a high shear mixer to 
produce a granular, free flowing material suitable for processing in a FBR, and fed to a low temperature FBR where the monazite will 
be cracked and sulphated. The cracked material will be subjected to a calcination step in a high temperature FBR, which will result in 
stabilisation of most of the impurities and the recovery of 80-85% of the sulphur used in the cracking process. The calcine will be fed to 
a two stage water leach circuit to recover the soluble rare earth sulphates. The REE bearing water leach solution will then be subjected 
to an impurity removal step, following which the REE will be recovered by precipitation into a mixed RE hydroxide product. 

The waste solution from the impurity pre-leach circuit will be used as a feed solution for the manganese sulphate recovery plant. Since 
the feed solution and the steam required for the manganese recovery plant are effectively free by-products from the REE recovery 
sections of the Zandkopsdrift Processing Plant, it is expected that Frontier can become one of the lowest cost producers of manganese 
sulphate.

The Zandkopsdrift Processing Plant will include a sulphuric acid generation plant, sulphur and heat recovery sections, off-gas treatment 
and electrical power generation. Thorium, uranium, iron and all other impurities are removed during the above processes and disposed of 
to a tailings disposal facility.  

From a metallurgical processing perspective, the key components of the Zandkopsdrift Processing Plant are the acid mixing, low and 
high temperature FBRs, sulphuric acid plant, sulphur recovery, heat recovery and off-gas treatment packages. These components 
were designed by Outotec as a single integrated plant and are based on proven technologies in widespread use in mineral processing 
applications. Outotec is expected to deliver the plant on a lump sum turnkey basis with a process guarantee and will take responsibility 
for commissioning, start up and initial operations. Such a supply arrangement is expected to mitigate the development and start-up risks 
for the Zandkopsdrift Project.

The mixed REE hydroxide product will be transported from Zandkopsdrift by road to the Saldanha Separation Plant, where it will be 
dissolved in hydrochloric acid (to be supplied on an ‘over-the-fence’ basis from an independently owned and operated chlor-alkali plant) 
into an aqueous solution. The resultant solution will undergo a complex multi-stage solvent extraction and stripping process in a 12 line 
separation plant using advanced solvent extraction technology to produce 14 different separated saleable REO products at purities of 
between 99% and 99.999%. A breakdown of the proposed production profile from Zandkopsdrift is set out in table 13. 

Five of the REOs (holmium, erbium, thulium, ytterbium and lutetium) will be precipitated as a mixed REO product and stockpiled for 
potential future processing or sale, and no revenue has been assumed from the production of these REOs for the purposes of the PFS 
economic analysis.

3.6 Infrastructure and Services

Bulk power supply for the Zandkopsdrift Mine is expected to be supplied by Eskom, the South African national power authority, in the 
form of a shared power line with another proposed new mining operation in the Zandkopsdrift area, the development costs of which will 
be shared by the two companies. Eskom will provide power from the main transmission station at Juno to a new substation at hoekklip 
from where an additional new switching station will be constructed as a shared facility supplying two 132kV lines to Zandkopsdrift Mine.

A significant quantity of steam is produced as a by-product of the sulphuric acid generation plant at Zandkopsdrift and from heat 
recovered from the fluidised bed reactors. A steam turbine and generator will produce approximately 22MW of power at 11kV from this 
steam to supplement the Eskom supply to the plant and reduce power costs.

Bulk water will be provided via pipeline from a seawater desalination plant to be located at Volwaterbaai approximately 35km from the 
Zandkopsdrift Mine. The water requirements for Phase 1 of operations will be 3.1Mm³/yr, with an additional equivalent required for 
Phase 2. 

Power for the Saldanha Separation Plant will also be supplied by Eskom who have completed a feasibility study for the supply of power 
via the Blouwater substation northwest of Saldanha. Water will be supplied by the local Saldanha municipality.

Management’s Discussion and Analysis of Financial
Condition and Results of Operations (continued)
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3. Operational Update (continued)

3.7 Capital Expenditure

Phase 1 capital expenditure for the Zandkopsdrift Project is estimated to be $809m (pre-contingency), which includes the 
Zandkopsdrift Mine ($523m), the manganese sulphate plant ($38m) and the Saldanha Separation Plant ($238m). 

Phase 2 capital expenditure is estimated to be $645m (pre-contingency). This is planned to be financed from Phase 1 operating cash 
flows and is therefore not expected to require additional external financing.

Table 4:  Zandkopsdrift Project Capital Expenditure Summary

Project Component Phase 1 Phase 2* Total

($m)  ($m)  ($m)

Zandkopsdrift Mine
Upgrade of local district roads 11.8 - 11.8
Eskom bulk power 16.2 1.3 17.5
Desalination plant and pipe line 34.9 21.8 56.8
Mining equipment, surface infrastructure and pre-production 3.5 - 3.5
hydrometallurgical plant (WorleyParsons) 205.2 193.2 398.4
Pyrometallurgical plant (Outotec) 228.9 206.1 435.0
Zandkopsdrift other (housing, land, capital contribution) 7.4 2.4 9.8
Tailings disposal facility 13.5 5.0 18.2
Social and labour plan contributions 0.4 - 0.4
Rehabilitation and closure 0.7 - 0.7
Total Zandkopsdrift Mine (excluding manganese sulphate plant) 522.6 429.8 952.1

Manganese sulphate plant (Veolia) 38.2 38.2 76.3
Total Zandkopsdrift Mine (including manganese sulphate plant) 560.8 467.9 1,028.4

Saldanha Separation Plant
Saldanha Separation Plant 237.7 176.6 414.3
Saldanha marine outfall pipeline, land purchase, Eskom 10.8 0.4 11.3
Total Saldanha Separation Plant 248.5 177.1 425.6

Total Zandkopsdrift Project
Total Zandkopsdrift Project (excluding contingency) 809.3 645.0 1,453.9
Contingency 12% 97.1 77.4 174.5
Total Zandkopsdrift Project (including contingency) 906.4 722.4 1,628.4

* Phase 2 capital expenditure is planned to be financed from Phase 1 operating cash flows and is therefore not expected to require additional external financing.

Management’s Discussion and Analysis of Financial
Condition and Results of Operations (continued)
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3. Operational Update (continued)

3.8 Operating Costs 

The operating expenditure for the first 20 years of operation is estimated to be $11.93/kg TREO (pre-contingency). Given that REE 
market forecasts indicate increasing REE prices in the future, the Zandkopsdrift Project is expected to be well positioned to sustain any 
unanticipated future extended periods of low REE prices.

Table 5:  Zandkopsdrift Project Operating Expenditure Summary

 $m $/kg

Years 1 to 10 1 to 20 LoM 1 to 10 1 to 20 LoM

Mining (68) (147) (356) (0.53) (0.54) (0.65)
hydrometallurgical plant 
(Worley Parson) (638) (1,364) (2,926) (4.93) (4.96) (5.31)
Pyrometallurgical plant (Outotec) (726) (1,686) (4,022) (5.61) (6.13) (7.30)
Manganese sulphate plant (Veolia) (19) (38) (86) (0.15) (0.14) (0.16)
Tailings disposal facility (9) (13) (20) (0.07) (0.05) (0.04)
Rehab and Closure (3) (6) (14) (0.02) (0.02) (0.03)
Social and Labour Plan (1) (3) (7) (0.01) (0.01) (0.01)
Mixed hydroxide product transport (4) (8) (15) (0.03) (0.03) (0.03)
Saldanha separation plant (481) (1,024) (2,048) (3.72) (3.72) (3.72)
Saldanha other (6) (14) (28) (0.05) (0.05) (0.05)

Gross opex (excluding contingency) (1,956) (4,303) (9,523) (15.12) (15.63) (17.30)
By-product revenue credit 497 1,018 2,068 3.84 3.70 3.76

Net opex (excluding contingency) (1,459) (3,284) (7,455) (11.28) (11.93) (13.54)
Contingency (7%) (137) (301) (667) (1.06) (1.09) (1.21)

Total opex (including contingency) (1,596) (3,585) (8,122) (12.33) (13.03) (14.74)

3.9 Environmental permitting

Frontier has completed a significant proportion of the specialist environmental studies required to obtain the environmental 
authorisations required for the commencement of construction and development of the Zandkopsdrift Processing Plant, the Saldanha 
Separation Plant and related infrastructure. No environmental risks or legal permitting issues were identified by these studies that it 
is expected cannot be managed or successfully mitigated. The degree of completion of these studies is advanced and is expected 
to provide an excellent framework for the continued development of the Project without incurring delays due to obstructions or 
impediments to the issuance of the required permits or authorisations. 

While uranium (U) and thorium (Th) are present in the Zandkopsdrift deposit, they are at relatively low concentrations, with average 
grades of 60-70ppm U and 215-235ppm Th. These low concentrations are advantageous as no special permitting is required for the 
transportation and storage of the material arising from the mining and processing operations, and radiological studies have concluded 
that the potential for exposure to radionuclides is not considered to be a significant factor in the environmental management of the 
Project.

3.10 Mining Right Application

The Company submitted an application for a 30 year mining right for Zandkopsdrift to the Department of Mineral Resources in South 
Africa in Q3 2013. It is anticipated that the mining right will be granted later in 2015. Subject to the conditions of the mining right being 
complied with, a renewal of the mining right can be secured for a further 30 years, which would cover the entire 45.5 year planned life 
of mine.

Management’s Discussion and Analysis of Financial
Condition and Results of Operations (continued)
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3. Operational Update (continued)

3.11 Mineral Resource Estimate

An updated NI 43-101 compliant mineral resource estimate (the “2014 Mineral Resource estimate”) was prepared by The MSA Group 
(“MSA”) and has been utilised for the purposes of the PFS. The 2014 Resource Estimate incorporates a dataset of 19,130 assays a 
total of 21,037m of drilling over 323 drill holes. 

Frontier’s exploration programmes were independently designed, monitored and managed by MSA and a set of industry standard operating 
procedures was adopted, which ensured best practice and the integrity of the data. Industry standard practices were followed and the 
quality of the Frontier database meets NI 43-101 standards and Canadian Institute of Mining and Metallurgy best practice guidelines.

The 2014 Mineral Resource estimate was independently reviewed by Venmyn Deloitte, who concluded that the 2014 Mineral Resource 
estimate is globally unbiased and fairly reflects the deposit. The geological and mineralisation model is sufficiently understood at this 
stage to permit the generation of distinct mineralised envelopes. Lithologies within the mineralised envelope were not modelled and a 
TREO grade-only approach was adopted and a 1% TREO cut-off grade was applied.

Table 6:  Zandkopsdrift 2014 Mineral Resource Estimate 

TREO Cut-Off Grade Tonnage Grade TREO Grade MnO Contained TREO Contained MnO

(% ) (Mt) (%) (%) (Kt) (Kt)

Measured Mineral Resource
1 23.0 2.07 5.0 476.1 1,160.1
1.5 17.1 2.35 5.6 401.7 948.4
2 10.3 2.77 6.3 284.2 644.6
2.5 5.5 3.23 6.8 178.4 374.8
3 2.9 3.69 7.2 106.8 209.5

Indicated Mineral Resource
1 22.7 1.73 4.5 392.7 1,025.1
1.5 12.5 2.13 5.4 265.9 671.5
2 6.1 2.57 6.3 156.6 383.4
2.5 2.8 2.97 7.1 82.2 196.3
3 0.9 3.51 7.9 31.8 71.7

Inferred Mineral Resource
1 1.1 1.52 4.2 16.5 45.5
1.5 0.5 1.80 4.8 8.5 22.4
2 0.1 2.45 6.2 1.7 4.4
2.5 0 2.69 6.9 0.9 2.3

Source: MSA 2014
Mineral Resources reported in compliance with NI 43-101
Mineral Resources reported inclusive of Mineral Reserves 
NI 43-101 requires the statement that “Mineral Resources that are not Mineral Reserves do not have demonstrated economic viability”. however, it must be noted that 89% of the 
Mineral Resources have been converted to Mineral Reserves 
Cut-off grade 1% TREO and no mineralisation width applicable
The Mineral Resource cut-off grade of 1.0% TREO was calculated based on the economic analysis and assumptions contained in the report entitled “Amended Independent 
Technical Report on the Results of a Preliminary Economic Assessment of Frontier Rare Earth’s Zandkopsdrift Rare Earth Project Located in the Northern Cape Province of South 
Africa”, dated 30 March 2012 (the “PEA Report”), which is available on SEDAR at www.sedar.com.
In situ estimation with no geological losses estimated
Density 1.94g/cm3 to 1.88g/cm3

Any apparent discrepancies in totals are due to rounding
Frontier has an effective economic interest of 85% 
The effective date of the 2014 Mineral Resource Estimate is 31 July 2014
A breakdown of the TREO grades into individual REO grades is set out in table 7
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3. Operational Update (continued)

Table 7:  Breakdown of 2014 Mineral Resource Estimate by element
Measured Mineral Resources Indicated Mineral Resources Inferred Mineral Resources

Rare Earth Element Oxide REO Grade Contained REO REO Grade Contained REO REO Grade Contained REO

(%) (Kt) (%) (Kt) (%) (Kt)

Lanthanum La2O3 0.544 125.0 0.454 103.1 0.400 4.3

Cerium Ce2O3 0.915 210.2 0.764 173.3 0.672 7.3

Praseodymium Pr2O3 0.096 22.1 0.080 18.2 0.071 0.8

Neodymium Nd2O3 0.325 74.7 0.272 61.6 0.239 2.6

Samarium Sm2O3 0.045 10.3 0.038 8.5 0.033 0.4

Europium Eu2O3 0.012 2.6 0.010 2.2 0.008 0.1

Gadolinium Gd2O3 0.027 6.3 0.023 5.2 0.020 0.2

Terbium Tb2O3 0.003 0.7 0.003 0.6 0.002 0.0

Dysprosium Dy2O3 0.015 3.3 0.012 2.8 0.011 0.1

holmium ho2O3 0.002 0.6 0.002 0.5 0.002 0.0

Erbium Er2O3 0.006 1.4 0.005 1.1 0.004 0.0

Thulium Tm2O3 0.001 0.2 0.001 0.1 0.001 0.0

Ytterbium Yb2O3 0.004 0.9 0.003 0.8 0.003 0.0

Lutetium Lu2O3 0.001 0.1 0.000 0.1 0.000 0.0

Yttrium Y2O3 0.077 17.7 0.064 14.6 0.057 0.6

Total TREO 2.072 476.1 1.731 392.7 1.522 16.5

Note: The individual REO grades were derived from the average relative proportions in the drillholes from the total Mineral Resource area. Variations to these proportions may 
occur from block to block within the Mineral Resource.

3.12 Mineral Reserve Estimate

The conversion of the 2014 Mineral Resource estimate to Mineral Reserves was independently undertaken by Sound Mining, and 
represents a maiden NI 43-101 compliant Mineral Reserve estimate for Zandkopsdrift. 

The 2014 Mineral Reserve Estimate is set out below and represents an overall conversion rate from Measured and Indicated Mineral 
Resources to Mineral Reserves of 91%. The 2014 Mineral Reserve Estimate takes into consideration several factors including the 
removal of inferred Mineral Resources from the 2014 Mineral Resource Estimate, mining losses, dilution, the calculation of mineral 
reserves based on mineral resources within the designed pit as detailed in the PFS and the removal of year 46 from the mining 
schedule.

Table 8:  Zandkopsdrift 2014 Mineral Reserve Estimate
Mineral Reserve Classification Tonnage TREO Grade Contained TREO Contained MnO

 (Mt)  (%) (Kt) (Kt)

Proven 14.93 2.21 330.7 783.5
Probable 26.19 1.75 458.0 1193.9

Total 41.12 1.92 788.7 1977.5

Source: Sound Mining 2014
Excludes Inferred Mineral Resources 
Excludes final year LoM production
Estimate is based on a fully diluted, delivered to plant model
Any apparent discrepancies in totals are due to rounding 
Modifications to the Mineral Resource estimate guided by cut-off grade of 1% TREO
The Mineral Reserve cut-off grade of 1.0% TREO was calculated based on a TREO basket price of USD42.52/kg recovered
TREO reserve conversion was based on an estimated metallurgical recovery of 66.4% (the metallurgical recovery estimate was made before the final PFS metallurgical recovery 
estimate of 70.6% was available) 
Overall mining conversion rate of Measured & Indicated Mineral Resources to Mineral Reserves of 91%
The effective date of the 2014 Mineral Reserve Estimate is 30 September 2014
A breakdown of the TREO grade into individual REO grades is provided in table 9

Management’s Discussion and Analysis of Financial
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3. Operational Update (continued)

Table 9:  Breakdown of 2014 Mineral Reserve Estimate by element
Proven Mineral Reserves Probable Mineral Reserves

Rare Earth Element Oxide REO Grade Contained REO REO Grade Contained REO

(%) (Kt) (%) (Kt)

Lanthanum La2O3 0.562 83.9 0.443 116.2

Cerium Ce2O3 0.975 145.6 0.770 201.7

Praseodymium Pr2O3 0.102 15.3 0.081 21.2

Neodymium Nd2O3 0.352 52.6 0.278 72.8

Samarium Sm2O3 0.050 7.5 0.040 10.4

Europium Eu2O3 0.013 2.0 0.010 2.7

Gadolinium Gd2O3 0.031 4.7 0.025 6.5

Terbium Tb2O3 0.004 0.6 0.003 0.8

Dysprosium Dy2O3 0.017 2.6 0.014 3.6

holmium ho2O3 0.003 0.4 0.002 0.6

Erbium Er2O3 0.007 1.1 0.006 1.5

Thulium Tm2O3 0.001 0.1 0.001 0.2

Ytterbium Yb2O3 0.005 0.7 0.004 1.0

Lutetium Lu2O3 0.001 0.1 0.001 0.1

Yttrium Y2O3 0.091 13.6 0.072 18.9

Total TREO 2.214 330.7 1.749 458.0

Note: The individual REO grades were derived from the average relative proportions in the drillholes from the total Mineral Resource area. Variations to these proportions may 

occur from block to block within the Mineral Reserve.

3.13 Rare Earth and Manganese Sulphate Pricing 

Rare Earth Pricing

The following data sources were considered in determining the long term basket price for the purposes of the PFS:-
•	 An underlying long term increasing price trend is evident in the pricing data when the 2010 to 2013 price spike is excluded from 

the data set. This long term positive price trend is considered likely to continue due to the on-going pressure on operating costs 
of producers, increasing pricing power due to consolidation in the Chinese rare earths industry, barriers to new market entrants, 
reduced illegal production and increasing demand, particularly for magnet related applications.

•	 An analysis of other relevant junior REE company peer forecasts used in comparable published economic studies was also 
undertaken and utilised as an input. 

•	 The base case supply scenario (see table 10 note (2)) developed by Adamas Intelligence (Adamas Intelligence, October 
2014: “Rare Earth Market Outlook: Supply, Demand and Pricing 2014-2020”), which forecasts a total world supply in 2020 of 
approximately 160kt TREO.

The Zandkopsdrift Project PFS basket price is shown below in table 10, and is based on an average of the 2019 and 2020 prices using 
(i) a forecast of the underlying long term price trend based on a regression analysis of the historical prices from 2007, excluding the 
price peak between mid-2011 and mid-2013, (ii) forecasts from economic studies published by other junior REE companies, and (iii) 
Adamas Intelligence’s base case price projections for 2019 and 2020.

Management’s Discussion and Analysis of Financial
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3. Operational Update (continued)

Table 10:  Basket Price $/kg TREO 
2019 2020 Average

Forecast on historic price trends(1) 46.2 49.2 47.7
Analysis of forecasts from other REE companies 41.2 43.0 42.1
Adamas’ price forecast(2) 49.9 54.8 52.3

Average 47.3

(1) From 2007 to 2015, but excluding REE price peak from mid-2010 to mid-2013
(2)  The October 2014 Adamas Intelligence report envisaged two TREO supply scenarios. Adamas have subsequently confirmed to Frontier that the higher supply scenario is no 

longer considered realistic and accordingly the lower TREO supply scenario is now their base case. 

As set out above in table 10 this results in a standard purity PFS basket price of $47.3/kg. REE pricing is typically based on standard 
purity products that range from 99% purity to 99.999% purity, depending on the element. higher prices can generally be achieved, 
particularly in respect of some of the light rare earths, for higher purity products. The separation plant process technology secured by 
Frontier and utilised in the Saldanha Separation Plant design will produce higher than standard purity values for some of the products, 
and this is estimated will add a premium of approximately $2/kg to a ‘standard purity’ basket price. The final Zandkopsdrift basket price 
used in the financial model for the PFS, including the ‘purity premium’, is therefore $49.3/kg.

For comparative purposes, the Zandkopsdrift ‘standard purity’ basket price would be $49.2/kg, applying the 3 year average FoB China 
price to mid-March 2015, and $30.3/kg using the mid-March 2015 China FoB spot price 

Table 11 shows a sensitivity analysis of the IRR against various REE basket prices. 

Table 11:  Project IRR
REE Basket Price ($/kg )

45.3 47.3 49.3 51.3 53.3

IRR Pre-tax 29.5% 31.2% 32.9% 34.6% 36.3%

IRR Post-tax 26.6% 28.3% 30.0% 31.7% 33.3%

The PFS basket price forecast of $49.3/kg includes forecast prices for cerium at $5/kg and lanthanum at $11/kg. If, in a worst 
case scenario, an anticipated surplus of cerium and lanthanum were to result in Frontier’s entire output of these products becoming 
unsaleable, the impact on the overall Zandkopsdrift basket price would be a decrease of $5/kg ($2/kg for cerium and $3/kg for 
lanthanum) or approximately 10% of the PFS forecast basket price. While Frontier considers such a scenario as unlikely, this analysis 
indicates that it would not have a material impact on the overall economics of the Zandkopsdrift Project.

Manganese Sulphate Pricing

Manganese sulphate is an inorganic compound with the chemical formula MnSO4.h2O, and is widely used in the fertiliser industry, in the 
agricultural sector as a feed additive, in the chemical industry as a paint and ink drier, in commercial pesticides, in the metal treatment 
industry, and as a chemical catalyst. The high solubility of manganese sulphate in water renders it particularly suitable for use as a 
micronutrient in animal feeds and in fertilisers, which account for approximately 40% of global demand. 

Overall growth in demand for manganese sulphate to 2018 is estimated to be 2.6% per annum. The 3 year trailing average price (2011-
2013) for manganese sulphate exported from India and China, who are the main producers, is $630/t. As this is in line with the most 
recent export price data available for 2014, this price has been utilised for the purposes of the PFS economic analysis.

Management’s Discussion and Analysis of Financial
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3. Operational Update (continued)

3.14 Specialist Consultants Contributing to the PFS

The majority of the studies conducted for the PFS were carried out by the specialist consultants set out in table 12 below. 

Table 12:  Principal PFS Consultants

Consultant Principal Scope of Work

SGS Canada Inc. Metallurgical testwork

Mintek Metallurgical testwork

Australian Nuclear Science and Technology Organisation Metallurgical testwork

Independent Metallurgical Operations Beneficiation testwork

Nagrom Beneficiation testwork 

Metallurgical Development Services Process consultant

MSA Group Geology and Resource Estimate

Sound Mining Solution Mine design and Reserve Estimate

Outotec Acid contacting, fluidised bed reactor and acid plant design and costing

WorleyParsons RSA hydrometallurgical plant design and costing

Veolia Water Solutions & Technologies South Africa Manganese recovery plant design and costing

Epoch Resources Tailing disposal facility design and costing

Royal haskoningDhV Upgrade of mine access road, desalination plant and Saldanha pipeline 
design and costing

AGES Gauteng Environmental impact assessment and specialist studies 

SRK Consulting (South Africa) Environmental impact assessment and specialist studies 

Council for Scientific and Industrial Research Environmental impact assessment and specialist studies 

Venmyn Deloitte Overall independent review of the results of the PFS, compilation of 
the PFS Report, and Qualified Person responsible for market studies, 
capital and operating costs, economic analysis and conclusions and 
interpretations sections of the PFS Report

Management’s Discussion and Analysis of Financial
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3. Operational Update (continued)

3.15 Rare Earth Product Strategy 

The proposed rare earth output from Zandkopsdrift will comprise a wider range of separated rare earth products and higher purity levels 
than any of the current or proposed new rare earth projects outside China, and is as follows: 

Table 13:  Zandkopsdrift REO Production Profile

Element Product purity Proportion of element output

Lanthanum
2N-3N 75%

5N 25%

Cerium

2N 30%

3N 30%

3N5 40%

Praseodymium
3N 50%

to Didymium 50%

Neodymium
3N 55%

to Didymium 45%

Samarium 2N-3N 100%

Europium 4N 100%

Gadolinium 2N-3N 100%

Terbium 4N 100%

Dysprosium 3N 100%

Yttrium 5N 100%

holmium to Lutetium Mixed 100%

3.16 Zandkopsdrift Project PFS Conclusions

Venmyn Deloitte has concluded that the PFS has been conducted well within industry and NI 43-101 reporting standards, and that it 
comprehensively examines at a PFS level of accuracy all the necessary significant components of the Zandkopsdrift Project. As the 
selected mining, processing and infrastructure design components of the Zandkopsdrift PFS have been conducted at a ±20% to ±25% 
accuracy, Venmyn considers that the PFS is of sufficient accuracy and confidence level that potential investors can make reasonable 
decisions based on the outcomes of the study. Venmyn Deloitte considers that the costs and price estimates are conservative, that the 
Zandkopsdrift Project is economically robust and that the overall study can be considered to be an advanced Pre-feasibility Study.

3.17 Other Projects

Mozambique

The Lurio project has been selected as the primary target for initial exploration due to its relative proximity to transport and 
infrastructure. Geological mapping, ground geophysical surveys, sampling, trenching, metallurgical test work and conceptual engineering 
studies were undertaken in 2014, the results of which confirmed the presence of high grade, large flake graphite mineralisation, 
identified the potential for the production of a high purity large flake graphite concentrate and indicated that the project had sufficient 
economic potential for further work to be undertaken. The grade of samples taken in the Lurio project area ranges from 5% to 15% 
total graphitic carbon (“TGC”), with an average grade of approximately 10% TGC, although the representivity of the material analysed 
has yet to be verified. Initial bench scale metallurgical test results indicate that the graphite can be easily liberated, with approximately 
60% of the flake being classified as +80 Mesh. During the quarter the Company commenced its 2015 exploration and evaluation work 
programmes for the Lurio Project, which includes an initial resource drilling programme.

East Africa

The Company has also applied for an exploration licence for a large, high grade phosphate deposit located in an East African country. 
Extensive historical work has been carried out on this deposit and the Company considers it to have significant economic potential. The 
Company has not disclosed the location of the deposit, as evaluation of the licence application has not yet been completed, and, accordingly, 
no material expenditure has been incurred in relation to this project by the Company and no material expenditure is currently planned.

Management’s Discussion and Analysis of Financial
Condition and Results of Operations (continued)



Frontier rare earths Limited

14

3. Operational Update (continued)

3.18 Analysis of Project Expenditure

During the period capitalised expenditure totalled $761,000 of which $472,000 (62%) related to Zandkopsdrift. Capitalised geological 
expenditure in respect of Zandkopsdrift for the period was not material as the geological work relating to the Zandkopsdrift Project was 
substantially completed in prior periods. 

The capitalised expenditure for other Frontier projects, amounting to $289,000 (38%), was principally geological and other expenditure 
related to the Lurio Project in Mozambique.

Table 14:  Capitalised expenditure during the quarter
Zandkopsdrift Other Projects Total

$’000 $’000 $’000

Opening Balance 22,547 1,283 23,830

Saldanha Separation Plant 50 - 50
Zandkopsdrift Processing Plant 113 - 113
Saldanha infrastructure 32 - 32
Graphite metallurgical test work - 37 37
Total Pre-Feasibility Study and other test work 195 37 232

Total Geological Expenditure 9 187 196

Overhead 36 8 44
Staff costs 232 57 289
Total Other Expenditure 268 65 333

Total Expenditure 472 289 761

Foreign Exchange difference (359) (1) (360)

Change in the period 113 288 401

Closing Balance 22,660 1,571 24,231

4. KORES Strategic Partnership

As at June 30, 2015, KORES was obliged to pay an estimated further $ 718,000 to Frontier in respect of its pro-rata share of 
Zandkopsdrift operating costs for the period from July 1, 2014 to June 30, 2015.

In addition KORES has undertaken additional confirmatory geological, metallurgical and other testwork for Frontier at its laboratories in 
South Korea at its own cost. 

4.1 Summary of the KORES Strategic Partnership Agreement and Addendum Agreement

In December 2012 Frontier announced KORES had completed the acquisition of an initial 10% interest in the Company’s Zandkopsdrift 
Project for a cash consideration of CAD$23.8 million in accordance with the Strategic Partnership Agreement and the Addendum 
Agreement. 

As a result of the acquisition KORES also secured the right and obligation to purchase a 10% share of rare earth production from the 
Rare Earth Operations (being those Frontier subsidiaries relevant to the development of the Zandkopsdrift mine and the production and 
sales of separated rare earth oxides) and committed to use its best endeavours to secure project finance for the Zandkopsdrift project, 
to provide certain technical and operating assistance to Frontier as may be agreed and to investigate downstream opportunities as set 
out below. In addition KORES has several options to increase its current 10% interest in the Rare Earth Operations as follows:

Option A: Equal Partnership Option
KORES will have the right to acquire an additional interest in the Rare Earth Operations (the “Equal Partnership Option”) following the 
filing by Frontier of a report prepared in accordance with NI 43-101 containing the results of a positive Definitive Feasibility Study on 
Zandkopsdrift (the “DFS Report”).

Management’s Discussion and Analysis of Financial
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4. KORES Strategic Partnership (continued)

Following the exercise of this option, KORES could, subject to the satisfaction by it of the conditions of the Equal Partnership Option, 
as set out below, acquire up to a 50% or equal shareholding in the Rare Earth Operations as Frontier, inclusive of its current 10% 
shareholding. The key provisions and conditions of the Equal Partnership Option are as follows:

•	 KORES will be obliged to arrange a finance commitment(s) from lenders to provide project finance to cover the capital costs for 
the construction and development of the proposed Rare Earth Operations, including the design, procurement, construction and 
commissioning of all required plant, machinery and equipment (the “Project Finance Commitment”). Frontier may, in its absolute 
discretion, accept or reject the Project Finance Commitment and in the event that such commitment is rejected by Frontier the Equal 
Partnership Option shall be terminated.

•	 If the Project Finance Commitment is accepted by Frontier then KORES will be obliged to provide Frontier with an irrevocable 
commitment to provide its pro-rata share of such part of the capital costs of the Rare Earth Operations that are not covered by the 
Project Finance Commitment.

The consideration payable by KORES under the Equal Partnership Option will be based on the implied market value (the “IMV”) of the 
Rare Earth Operations and will be payable to Frontier in cash. The IMV will be based on Frontier’s enterprise value (“EV”), calculated as 
market capitalisation less cash and cash equivalents, adjusted for Frontier’s shareholdings in the various entities comprising the Rare 
Earth Operations. Market capitalisation will be the calculated utilising volume weighted average share price (“VWAP”) for Frontier. The 
VWAP will be calculated as the arithmetic average of the volume weighted average closing price per share of the first seven trading 
days immediately after the date on which Option A is exercised and announced and the volume weighted average closing price per 
share of the first seven trading days after the date on which Frontier formally accepts and announces the acceptance of the project 
finance procured by KORES.

Option B: Acquisition of further 10% interest in the Rare Earth Operations and 10% interest in Frontier
As an alternative to the Equal Partnership Option, KORES will have the right to acquire a further 10% interest in the Rare Earth 
Operations following the filing of the DFS Report (the “10% Option”). The consideration payable by KORES for the 10% Option will 
be based on the discounted cash flow valuation of the Rare Earth Operations as set out in the DFS Report and will be payable to 
Frontier in cash. Subject to the acquisition by KORES of this additional 10% interest in Zandkopsdrift, KORES will then also be entitled 
to subscribe for up to a 10% shareholding in Frontier, based on the prevailing market price for Frontier’s shares on the Toronto Stock 
Exchange at that time. 

Option C: Alternative Strategic Investor
In the event that an alternative strategic investor (“ASI”) acquires not less than a 20% interest in the Rare Earth Operations or, in certain 
limited circumstances, a 20% interest or more in Frontier (an “ASI Event”) , prior to the exercise by KORES of the Equal Partnership 
Option or the 10% Option, the Equal Partnership Option will terminate and be replaced by an option under which KORES can acquire a 
further 10% interest in the Rare Earth Operations (the “ASI Option”) for a consideration calculated on an IMV basis. The ASI option will 
be available to KORES as an alternative to the 10% Option and under no circumstances in addition to the 10% Option. The EV for the 
purposes of the ASI Option will be calculated on a similar basis to the Equal Partnership Option, except that the VWAP calculation will 
be based on the 15 trading days immediately after the public announcement that an ASI Event has taken place.

Calculation of the exercise price of the Options
The calculation methodology for the various options is based principally on the VWAP of Frontier for specified periods and is set out in 
the Strategic Partnership Agreement and the Addendum Agreement which are available on SEDAR, www.sedar.com.

Project Finance
Under Options A, B and C noted above KORES will, at a minimum, use its best endeavours to arrange debt finance from Korean and/
or other international lenders to cover the capital requirements for the construction and development of the Rare Earth Operations. In 
the event that KORES fails to arrange debt finance or procures a debt finance proposal that is not acceptable to the Board of Frontier, 
Option A (the Equal Partnership Option) will lapse. Subject to the other pre-conditions of those options, Options B & C will still be 
available to KORES in the event that it does procure a debt finance proposal but that proposal is not accepted by the Board of Frontier.

Off-take Agreement 
KORES has acquired the right and obligation to purchase a 10% share of rare earth production from the Rare Earth Operations. This 
production will be purchased by the KORES on a take-or-pay basis and at prevailing international rare earth market prices at the time of 
purchase. KORES’s off-take rights and obligations can be increased in the following circumstances:

•	 Off-take of 50% of the rare earth production if KORES exercises the Equal Partnership Option.
•	 Off-take of 31% of the rare earth production if KORES acquires an additional 10% interest in the Rare Earth Operations and a 

10% interest in Frontier 

Frontier will have full flexibility to seek other customers/partners for the balance of the Zandkopsdrift rare earth production. 

Management’s Discussion and Analysis of Financial
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4. KORES Strategic Partnership (continued)

Technical and Operating Assistance
KORES will provide technical, operating and other assistance relating to the design, planning, construction and operation of the Rare 
Earth Operations on such terms as may be agreed between Frontier and KORES.

Downstream Opportunities
Frontier and KORES have also agreed to investigate rare earth related downstream business opportunities including, but not limited to, 
rare earth metals, rare earth alloys, rare earth magnets and related products.

5. Funding

Frontier is currently engaged in exploration and evaluation activities and did not generate any significant operating revenue during the 
period. Work carried out in the period was financed from the proceeds of Frontier’s initial public offering on the Toronto Stock Exchange 
in November 2010 and the funds received from KORES in 2012 as described in section 4.1.

As at June 30, 2015 Frontier had cash and cash equivalents of $20.9 million and no debt.

Based on the Company’s current working capital position Frontier is fully funded to undertake its currently planned work programs.

Funds in excess of what is required to undertake the currently planned work programme for Zandkopsdrift are available to fund 
additional activities including, but not limited to, initial exploration and evaluation work on other non-rare earth projects that the Company 
has acquired, the acquisition and/or evaluation of other new project opportunities, further development work on Zandkopsdrift beyond 
that covered by the current work programmes, and for general working capital purposes. 

6. Results of operations

As the Company is at the evaluation stage in respect of its main asset, the Zandkopsdrift Project, the Company had no operational 
revenues in the period. 

The loss from operations of $721,000 (Q2 2014: loss of $130,000) during the period consisted, inter alia, of general operating 
expenses of $534,000 (Q2 2014: $248,000), employee and Directors costs of $615,000 (including the un-capitalized portion of the 
value of options awarded to Directors and key management) (Q2 2014: $656,000) and foreign exchange gains of $428,000 (Q2 2014 
loss of: $509,000). 

The foreign exchange gain have arisen mainly due to a decrease in the value of the United States Dollar against the Canadian 
Dollar during the period. As the assets of the Company are mainly denominated in Canadian Dollar and South African Rand and the 
Company’s functional currency is the United States Dollar a decrease in the value of the United States Dollar against either of these 
currencies results in a foreign exchange gain for the Company. 

Total assets have decreased to $51.2 million principally reflecting the reported loss for the period (Q2 2014: $63.8 million). 

Total assets consisted of, inter alia, of cash and cash equivalents of $20.9 million (Q2 2014: $32.8 million) and exploration and 
evaluation assets of $24.2 million (Q2 2014: $24.3 million).

Long term financial liabilities at June 31, 2015 were nil (Q2 2014: Nil).
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6. Results of operations (continued)

Consolidated Statement of Comprehensive Income
The table below summarises the consolidated statement of comprehensive income of the Group for the period under review.

Table 15:  Summary of the consolidated statement of comprehensive income
Quarter ended 
June 30, 2015

Quarter ended 
June 30, 2014

6 Months ended 
June 30 2015

6 Months ended 
June 30 2014

$’000 $’000 $’000 $’000

Other Revenue 3 270 79 273

Administrative expenses (1,149) (904) (1,919) (1,819)
Depreciation and impairment (3) (5) (8) (12)
Foreign exchange gain/ (loss) 428 509 (1,347) (512)

Operating profit / (loss) (721) (130) (3,195) (2,070)
Finance income 82 177 178 333
Finance expenses (3) (6) (8) (11)

Profit/ (loss) before tax (642) 41 (3,025) (1,748)
Taxation 8 (18) (12) (25)

Profit/ (loss) after tax (634) 23 (3,037) (1,773)
Other comprehensive income (491) 401 (1,665) 292
Profit/ (loss) attributable to equity shareholders (1,125) 424 (4,702) (1,481)

Consolidated Statement of Financial Position
The table below summarizes Frontier’s consolidated statement of financial position for the period under review.

Table 16:  Summary of consolidated statement of financial position
Quarter ended 
June 30, 2015

Quarter ended 
June 30, 2014

$’000 $’000

Assets
Exploration and evaluation assets 24,231 24,305
Property, Plant and Equipment 2,428 2,923
Other non-current assets 3,456 2,985
Total non-current assets 30,115 30,213

Cash and cash equivalents 20,921 32,794
Other current assets 169 781
Total current assets 21,090 33,575

Total assets 51,205 63,788

Non-current liabilities 4 4
Current liabilities 1,366 2,235
Total liabilities 1,370 2,239

Equity
Equity attributable to parent company shareholders 52,025 63,435
Non-Controlling Interests (2,190) (1,886)
Shareholders’ interests 49,835 61,549

Total equity and liabilities 51,205 63,788
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6. Results of operations (continued)

Expenditure of $761,000 was capitalised in the period ended June 30, 2015 (Q2 2014: $1.4 million). Other changes in exploration and 
evaluation assets principally relate to foreign exchange movements.

Capitalised expenditure principally relates to exploration and evaluation on the Zandkopsdrift and Lurio Project. Exploration and 
evaluation assets at June 30, 2015 were $24.2 million (Q2 2014: $24.3 million). 

6.2 Quarterly Results

The following selected data is derived from unaudited interim financial statements of the Company.

Table 17:  Summary Quarterly Financials
June 30 Mar 31 Dec 31 Sept 30 June 30 Mar 31 Dec 31 Sept 30

2015  2015  2014  2014 2014 2014  2013 2013

$’000 $’000 $’000 $’000 $’000 $’000 $’000 $’000

Profit/ (Loss) before tax (642) (2,383) (3,007) (2,234) 41 (1,789) 1,965 (1,358)
Total Assets 51,205 52,073 55,969 58,905 63,788 63,062 64,251 65,548

Net Assets 49,835 50,837 54,441 57,588 61,549 61,013 62,309 64,618

Profit/ (Loss) per Share (1.01) (3.97) (3.87) (4.30) 0.79 (1.87) (3.98) (1.11)
Diluted Profit/ (Loss) per Share (1.01) (3.97) (3.87) (4.30) 0.79 (1.87) (3.98) (1.11)

Q2 2015 a pre-tax loss of $642,000 was recorded due to operating expenditure of $1.1million offset by positive foreign exchange 
movements of $428,000 (Q2 2014: profit of $41,000).

Net assets declined to $49.8 million mainly due to the movement on comprehensive income (Q2 2014: $61.5 million).

The Group had no material operating revenue during the period and fluctuations in profit/ (loss) before tax on a quarterly basis are 
principally due to changes in operating costs and foreign exchange movements over the period. Periods for which a profit is shown are 
explained by foreign exchange gain in excess of non-capitalised expenditure. 

Develovpment Strategy
Following the publication on Sedar of the PFS Report during the quarter, the Company plans to engage with KORES and other 
potential strategic, financial and other partners to assess the level of support for and the appropriate next steps in the development of 
Zandkopsdrift. 

Frontier intends to continue to progress its exploration and evaluation programmes on the Lurio Project, with the objective of completing 
an initial assessment of the economic potential of the project in h2 2016.

The ultimate prospects for the Zandkopsdrift Project, the Lurio Project and Frontier are subject to various risks and uncertainties, 
including the outcome of further resource development, mineralogical and metallurgical test work, the market price for the relevant 
commodities and the availability of further equity and debt funding as and when required to advance the projects into commercial 
production, and Frontier’s other ongoing activities. 

7. Liquidity 

Frontier is currently engaged in exploration and evaluation activities and did not generate any significant operating cash flow during the 
period. 
 
The Company has sufficient funding for its work programs until at least the end of 2016. The Company had cash and cash equivalents 
at June 30, 2015 of $20.9 million (December 31 2014: $25.1 million). These funds were held principally in Canadian Dollars and South 
African Rand.

Cash and cash equivalents are typically held in Canadian Dollars and South African Rand deposits of various maturities. As the majority 
of the surplus funds are held, unhedged, in Canadian Dollars and South African Rand a significant weakening of those currencies 
against the U.S.$ would have a negative impact on the reported earnings of the Company. 

On completing a positive DFS on the Zandkopsdrift Project, it is anticipated that the Company will require significant additional 
funding to engineer, design and construct a mine, rare earth processing plant, rare earth separation plant, ancillary facilities and related 
infrastructure for the Zandkopsdrift Project. There can be no certainty that the required funding for this would be available at that time.
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Condition and Results of Operations (continued)



MANAGEMENT’S DISCUSSION AND ANALYSIS 

19

7. Liquidity (continued)

The cash cost of Group overheads and capitalised exploration and evaluation expenditure in the period averaged approximately 
$600,000 per month.

Contractual commitments in place at June 30, 2015 concern certain contracts relating to the Zandkopsdrift and Lurio work 
programmes and rental agreements. The details of the commitments not included in the balance sheet are set out in the table below:

Table 18:  Contractual Obligations
Payments Due by Period

Total < 1 year 1-3 years 4-5 years > 5 years

$’000 $’000 $’000 $’000 $’000

Supplier contract obligations 31 19 12 - -
Operating lease obligations 117 74 43 - -

Total Contractual Obligations 148 93 55 - -

8. Capital

As at June 30, 2015 the number of ordinary shares in issue was 89,562,781.
 
Included in the total number of ordinary shares are 1,305,292 ordinary shares in the Company acquired by Frontier through the 
public market. These shares have not been cancelled and are held by Frontier as treasury shares that may be sold or cancelled by the 
Company in the future.

No options were granted during the period. As at June 30, 2015 the total number of options outstanding to acquire ordinary shares in 
the Company was 10,735,985.

KORES is required to provide funds in respect of its share of the Zandkopsdrift Project costs from time to time. These funds are 
provided by Kores on the same basis as the funds provided by Frontier in respect of the Zandkopsdrift Project, which are loans with a 
zero interest rate, repayable at the discretion of the borrower, and convertible into equity at the discretion of the borrower. As a result 
they have been categorised as capital contributions and included within the equity relating to the non-controlling interests. At June 
30, 2015 an estimated further $718,000 is expected to be recovered from KORES in respect of its contribution to the Zandkopsdrift 
project costs for the period from July 1, 2014 to June 30, 2015.

9. Stock market performance, liquidity and strategic alternatives

Over the past two years Frontier has consistently indicated that it does not believe that the trading price of the Company’s shares on 
the Toronto Stock Exchange appropriately reflected the inherent value of the Company or its assets, nor the relative position of Frontier 
and Zandkopsdrift in relation to their relevant rare earth sector peers. The Company believes that this disparity is largely due to the 
continuing unfavourable market conditions for listed junior natural resource exploration and development companies, the currently 
depressed price levels of most commodities, including rare earths, and the share price performance of most companies in the rare earth 
sector in recent years. The complexities of the rare earth sector, the dominance of China as a producer and consumer, the financial 
and operational challenges that have been encountered by the two new western rare earth producers, the lack of analyst coverage and 
support from the equity and debt capital markets for rare earths companies, and the scale of capital required to develop a new rare earth 
operation collectively constitute a challenging backdrop to securing the necessary support from the financial markets for the successful 
development of the Zandkopsdrift Project by Frontier.
 
Over the past three years the Company has completed two NCIB initiatives (see section 8) and undertaken various other public 
relations, investor relations and other marketing campaigns with the objective of ensuring, inter alia, that the trading price of the 
Company’s shares better reflects what management believes to be an appropriate valuation of the Company and its assets. These 
efforts have had very limited and only temporary positive impacts on the trading price of the Company’s shares, and have been 
insufficient to overcome the considerable negative sentiment relating to the rare earth and junior resource sectors in the overall financial 
markets.

Frontier believes that the trading price of the Company’s shares, and the resulting market capitalization of the Company, are a material 
impediment to its ability to secure the support and participation of additional strategic and financial investors and/or industry partners 
necessary to advance the Zandkopsdrift Project through development and into production at a valuation which management believes to 
be reasonable, not excessively dilutive and in the best interests of shareholders as a whole. This belief has been confirmed by feedback 
from certain potential strategic investors and industry partners with whom Frontier has had discussions over the past year.

In May 2015 the Company announced the results of the Zandkopsdrift PFS. The results (as summarised in section 3 of this MD&A) 
indicate that the project is technically and financially viable and that the economics of the project are robust.
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9. Stock market performance, liquidity and strategic alternatives (continued)

Notwithstanding these positive results the market response has been poor and evidenced by the Company’s share price which has seen 
no material improvement as a consequence of reaching this major milestone.
  
As the Company has previously noted, a strategic review has been undertaken of various potential alternatives to address the issues 
outlined above and to help maximise and ultimately unlock shareholder value. A primary objective of this strategic review was to identify 
and pursue potential transactions with strategic investors and/or industry partners that would potentially either directly provide or 
increase the likelihood of securing the funding and/or technical capability required to progress the Zandkopsdrift Project into production, 
and that would do so in a manner that would maximise shareholder value. The alternatives considered as part of the strategic review 
included various forms of corporate reorganisation and strategies including, inter alia, one or more of: taking the Company private; a sale 
of some or all of the Company’s assets; a distribution of some or all of the Company’s assets to its shareholders; delisting the Company; 
or securing a secondary or alternative listing for the Company.

The strategic review has now been concluded and the Company expects shortly to announce the conclusions and recommendations 
thereof and to put certain proposals before shareholders for their consideration and approval. 

10. Off-Balance Sheet Arrangements

There were no off-balance sheet arrangements in the period under review.

11. Transactions with Related Parties

During the period the Group’s subsidiaries were funded through capital contributions. As a non-controlling shareholder in the Rare Earth 
Operations, KORES is required to provide its pro-rata 10% share of capital contributions to these operations.

The Company incurred consulting fees of approximately $180,000 during the quarter with companies through which the services of 
certain Directors are provided to the Company. These amounts form part of the normal contractual and/or incentive-based remuneration 
and/or fees related to the provision of services of those Directors and do not represent additional payments.

There have been no other transactions with related parties during the period.

12. Critical Accounting Estimates and Judgments 

Frontier makes estimates and assumptions concerning the future, which, by definition, will seldom result in actual results that match the 
accounting estimate. The estimates and assumptions that have a significant risk of causing a material adjustment to the carrying amount 
of assets and liabilities are:
 
(i) Valuation of exploration, evaluation and development expenditure, mining property and mining equipment: The value of Frontier’s 
exploration, evaluation and development expenditure, mining property and mining equipment is dependent upon the success of Frontier 
in discovering economic and recoverable mineral resources. The estimation of future revenue flows relating to these assets is uncertain 
and will also be affected by competition, relative exchange rates between the US$ and the Rand and potential new legislation and 
related environmental requirements.
 
(ii) Rehabilitation provisions: Frontier makes estimates of future site restoration costs (rehabilitation provisions) based upon current 
legislation in South Africa, technical reports and estimates provided by Frontier’s senior employees and advisors. These estimates will 
be affected by actual legislation in place, actual mining activity to be performed and actual conditions of the relevant sites when the 
restoration activity is to be performed in future periods. 

(iii) Impairment testing: The recoverable amounts of cash generating units and individual assets have been determined based on the 
higher of value-in-use calculations and fair values. These calculations require the use of estimates and assumptions. It is reasonably 
possible that the assumptions may change which may impact our estimates and may then require a material adjustment to the carrying 
value of tangible assets and intangible assets. 

Frontier reviews and tests the carrying value of tangible and intangible assets when events or changes in circumstances suggest 
that the carrying amount may not be recoverable. Assets are grouped at the lowest level for which identifiable cash flows are largely 
independent of cash flows of other assets and liabilities. If there are indications that impairment may have occurred, estimates are 
prepared of expected future cash flows for each group of assets.

Expected future cash flows used to determine the value in use of tangible and intangible assets are inherently uncertain and could 
materially change over time. 

(iv) Useful Life of Property, Plant and Equipment: Frontier estimates the useful lives of property, plant and equipment based on the 
period over which the assets are expected to be available for use. The estimated useful lives of property, plant and equipment are 
reviewed periodically and are updated if expectations differ from previous estimates due to physical wear and tear, technical or 
commercial obsolescence and legal or other limits on the use of the assets.
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12. Critical Accounting Estimates and Judgments (continued)

In addition, estimation of the useful lives of property, plant and equipment is based on collective assessment of industry practice, internal 
technical evaluation and experience with similar assets. It is possible, however, that future results of operations could be materially 
affected by changes in estimates brought about by changes in factors mentioned above. The amounts and timing of recorded expenses 
for any period would be affected by changes in these factors and circumstances. A reduction in the estimated useful lives of property, 
plant and equipment would increase recorded operating expenses and decrease non-current assets.

(v) Realizable Amount of Deferred Tax Assets: Frontier reviews its deferred tax assets at each statement of financial position date and 
reduces the carrying amount to the extent that it is no longer probable that sufficient taxable profit will be available to allow all or part of 
the deferred tax asset to be utilized. 

(vi) Certain Group employees, consultants and underwriters are or have been rewarded with share based instruments. These are 
stated at fair value at the date of grant and either expensed to the Statement of Comprehensive Income, capitalised to exploration 
and evaluation assets or included in the costs of equity issuance, based on the activity of the employee, consultant, or underwriters as 
appropriate over the vesting period of the instrument. Fair value is estimated using a standard option pricing model. 

13. Changes in Accounting Policies 

Frontier reports under IFRS as issued by the International Accounting Standards Board (“IASB”). There have been no material changes 
in accounting policies in the period under review. 

14. Controls and Procedures 

The Board has designed or caused to be designed under its supervision, internal controls over financial reporting to provide reasonable 
assurance regarding the reliability of financial reporting and the preparation of financial statements for external purposes.
 
Due to the relatively limited number of transactions given the Company’s size and stage of development, the Board relies on senior 
management for their review and approval and to provide the level of assurance required for financial reporting purposes. The Board will 
continue to review Frontier’s controls and procedures to ensure that they are adequate as Frontier develops. 

There have been no changes to the accounting systems of the Company during the period under review. 

15. Financial Instruments and Market Risks 

The Company held Canadian Dollar and South African Rand deposits investments at the period end. These funds were held on deposit 
during the period and drawn down as required. During the period they generated interest income of $82,000. In addition, due principally 
to a strengthening of the Canadian Dollar and a weakening of the South African Rand by approximately 2.3% and (1.6%) respectively 
against the United States Dollar over the period, the Company recorded a foreign exchange gain of approximately $403,000 on its 
deposits and cash holdings.

Frontier may be affected by exchange rate risks, interest rate risks and commodity price risk. Exchange rate risk arises as Frontier’s 
functional currency and the currency in which its ultimate revenue is likely to be denominated in the United States Dollar while its 
principal expenditure is in South African Rand and the majority of its surplus funds are held in the Canadian Dollar and South African 
Rand. Interest rate risk is not a material risk for Frontier as it does not currently have any interest-bearing liabilities. however this may 
change if Frontier were to take on debt finance. Commodity price risk arises as Frontier’s ultimate revenue will be determined by the 
prices available for the various rare earths when and if the Zandkopsdrift Project enters production.

The Board will continue to monitor the situation and will consider various options to mitigate these risks as it deems appropriate as the 
business develops. 

16. Additional Information

The Chief Executive Officer and Chief Financial Officer of the Company have evaluated the effectiveness of the Company’s disclosure 
controls and procedures (“DC&P”) and internal controls over financial reporting (“ICFR”) and are satisfied that such controls and 
procedures are effective.

Additional information relating to the Company, including the Company’s Annual Information Form, can be found on SEDAR at 
www.sedar.com.
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