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Disclaimer  

 

This Feasibility Study Report (Report) was prepared as a National Instrument 43-101 Technical Report for 

Euromax Resources Ltd (Euromax Resources) by AMEC GRD SA (Amec Foster Wheeler). The quality of 

information, conclusions, and estimates contained herein is consistent with the terms of reference, constraints  

and circumstances under which the Report was prepared by Amec Foster Wheeler and the Report is based 

on i) information available at the time of preparation, ii) data supplied by outside sources, and iii) the 

assumptions, conditions, and qualifications set forth in this Report. 

 

Certain Sections/Subsections of this Report has been prepared by other parties under the direction of the 

Euromax Resources. Amec Foster Wheeler has edited the content of these Sections for consistency with the 

format of the Report, but the information and opinions contained therein are those of the parties and such 

information and opinions have not been verified by Amec Foster Wheeler. 

 

This Report is intended to be used by the Euromax Resources subject to terms and conditions of its contract  

with Amec Foster Wheeler. That contract permits Euromax Resources to file this Report as a Technical Report  

with Canadian securities regulatory authorities pursuant to provincial and territorial securities law.  Except for 

the purposes legislated under Canadian provincial and territorial securities law, any other use of this Report  

by any third party is at that partyôs sole risk . 
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square kilometre km2 

tonne (metric) t 

tonnes per annum t/a  

tonnes per cubic metre t/m3 

tonnes per day t/d 

tonnes per hour t/h 
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1.  SUMMARY  

This technical report comprises a feasibility study (FS) concerning the Ilovica copper-gold deposit which 

lies within the Ilovica property in Eastern Macedonia owned by Euromax Resources. 

 

The FS was prepared for Euromax Resources, a public company incorporated in British Columbia, 

Canada that is listed on the TSX Venture Exchange.  

 

This report has been prepared in accordance with National Instrument 43-101 (NI 43-101) and Form 

43-101F1. 

 

The FS supports the economic robustness of the Project previously indicated by the prefeasibility study 

(Pre-Feasibility Study Technical Report for the Ilovitza Gold-Copper Project in Southeast Macedonia, 

effective date of December 19, 2014) (PFS) and, through the optimisation of the processing flow sheet 

and a more precise level of costing, demonstrates significant reductions in both capital and operating 

costs, and a consequential increase in the IRR. 

 

An economic analysis of the Project using discounted cash flow was prepared on a pre-tax and a post-

tax basis. For the 20-year mine life, processing 198 Mt total throughput, operating at 10 Mt/a the financial 

results are: 

¶ Pre-tax NPV of ú466.4 M (US$513.0 M) and post-tax NPV of ú400.1 M (US$440.1 M) at 5% 

discounted rate 

¶ Pre-tax IRR of 19.8% and post-tax IRR of 17.8% 

¶ Initial Capex ú431.2 M (US$474.3 M) including contingency 

¶ After tax payback period of 4.3 years 

¶ World Gold Council defined Adjusted Operating Cash Costs of ú181 /oz (US$200 /oz) and All-In 

Costs of ú338 /oz (US$ 372 /oz)1. 

 
 

                                                 
1 Adjusted Operating Cash Costs and All-In Costs as defined by the World Gold Council, which assumes copper as a by-

product and includes US$1.8 M corporate G&A per annum. 
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1.1 PROPERTY DESCRIPTION LOCATION 

1.1.1 Location 

The Ilovica property is located in the southeast of Macedonia, approximately 15 km to the west of the 

border with Bulgaria, as shown in Figure 1.1. The centre of the mineralised zone is located at coordinates 

7 654 000 E, 4 595 500 N Hermannskogel Projection. The project lies within the municipality of Bosilovo, 

approximately 20 km to the east of the town of Strumica and is situated on the western slope s of the 

Maleġevske mountain range. The project area is part of Mount Ograzhden and ranges from 450 m above 

mean sea level (AMSL) to a maximum elevation of approximately 860 m AMSL. The overall site layout is 

presented in Figure 1.2. 
 

Figure 1.1  

Regional Location Map 

 
 Source: Nations Online Project 
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Figure 1.2  

Overall Site Layout 
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1.1.2 Mineral Tenure 

1.1.2.1 Property Details 

The two contiguous concession agreements, held in the name of Euromax Resources DOO Skopje 

(concessionaire), covering the locality of ñIlovicaò, municipality Bosilovo and municipality Novo Seloin 

Macedonia, known as Ilovica 6 and Ilovica 11, are: 

¶ Concession Agreement for exploitation of minerals ï ores of copper and gold at the locality ñIlovicaò, 

municipality Bosilovo, registered with the Ministry of Economy of the Republic of Macedonia 

(ñMinistryò) under the archive number 24-4563/1 from 23/09/2014 and Euromax Resources DOO 

Skopjeôs archive number 09-10/14 from 10/10/2014, as amended and supplemented with Annex to 

the Concession Agreement registered with the Ministry under the archive number  24-4170/1 from 

22/06/2015 and Euromax Resources DOO Skopjeôs archive number 0302-256/15 from 22/06/2015 

(ñConcession Agreementò or ñIlovica 6ò); 

¶ Concession Agreement for exploitation of minerals ï ores of copper and gold at the locality ñIlovicaò, 

municipality Bosilovo and municipality Novo Selo, registered with the Ministry under the archive 

number 24-40/2 from 13/01/2016 and Euromax Resources DOO Skopjeôs archive number 0402-

09/16 from 13/01/2016 (ñNew Concession Agreementò or ñIlovica 11ò); 

 

The Concession Agreement is valid until 24 July 2042. The New Concession Agreement is valid for 

30 years as of the day of signing, i.e. until 13 January 2046. 

 

The Concession Agreement and the New Concession Agreement have been certified as being in good 

standing by Mens Legis Law Firm based in Skopje. 

 

The concession coordinates and concession area are presented in Table 1.1 and Figure 1.3, respectively. 

 

Table 1.1  

Concession Coordinates 

Point No. Easting Northing 

SOP 1 4 596 857.126 7 654 562.840 

SOP 2 4 596 857.126 7 656 000.000 

SOP 3 4 595 759.035 7 656 000.000 

SOP 4 4 595 759.035 7 658 463.118 

SOP 5 4 594 599.830 7 658 374.874 

SOP 6 4 593 000.000 7 655 205.397 

SOP 7 4 593 000.000 7 652 701.593 

SOP 8 4 595 383.880 7 652 701.593 
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Figure 1.3  

Concession Area 

 
 

1.1.2.2 Surface Rights 

The area (land) that is granted for exploitation of minerals ï ores of copper and gold, amounts to some 

17.1 km2 and it is located in the locality of Ilovica, municipality Bosilovo and municipality Novo Selo, 

Macedonia. The concessionaire does not establish ownership over the state owned land on which the 

exploitation shall be performed and the land remains state property. Therefore the right to develop the 

property is granted through a construction permit and urbanisation process. 

 

1.1.2.3 Taxes and Royalties 

The compensation for the concession for exploitation of minerals (concession fee) is consisted of: 

¶ An annual fee for use of the location, i.e. the area granted with the exploitation concession, 

depending on the type of the mineral that is subject to the concession,  

¶ Compensation for exploitation of the minerals ï ores of copper and gold, that are subject to the 

concession. 
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The annual fee for use of the location or the surface amounts to 180 000 Denar/km2 (2 926.83 ú/km2) for 

surface and/or underground exploitation of metallic minerals.  

 

The compensation for exploitation of the minerals amounts to: 

¶ 2% of the market value of the metal of copper per ton in each ton of copper concentrate produced. 

¶ 2% of the market value of the gold produced in each ton of gold concentrate produced.  

 

1.2 GEOLOGICAL SETTING AND MINERALISATION 

1.2.1 Regional Geology 

Ilovica is a porphyry copper-gold deposit, located in a northwest-southeast striking Cenozoic magmatic 

arc, that covers large areas of Central Romania, Serbia, Macedonia, Southern Bulgaria, Northern Greece 

and Eastern Turkey (Figure 1.4). 

 

Figure 1.4  

Ilovica Location and Regional Geological Setting 

 

 
 Source: Euromax Resources 

 

1.2.2 Property Geology 

The Ilovica porphyry system is approximately 1.5 km in diameter and is associated with a poorly exposed 

dacite-granodiorite plug, emplaced along the north-eastern border of the northwest-southeast elongate 

Strumica graben (Figure 1.5). The exact location of the deposit is controlled by major north-south cross 

cutting faults and minor northwest-southeast faulting, parallel to the faulted border of the graben.  
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Figure 1.5  

Local Geological Setting 

 

 
 Source: Euromax Resources 

 

The Strumica graben is a typical post-collision extension structure, approximately 30 km by 10 km in size, 

and up to more than 1 km in depth. The graben has been filled with terrigenous clastic sediments and 

felsic volcanic rocks over the last 40 million years. 

 

At surface, the Ilovica intrusive complex consists of a central dacitic breccia diatreme, approximately 

1.3 km in diameter. The diatreme is intruded by at least one dacite and two granodiorite porphyry stocks 

that have generated several hydrothermal pulses, resulting in widespread, multi -phase veining within a 

mineralised stockwork. 
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1.2.3 Alteration 

Alteration related to Tertiary magmatic activity at Ilovica is variably present over an area of approximately 

8 km2 (Figure 1.6 and Figure 1.7). Pervasive alteration is largely confined to a roughly 1.5 km2 area in 

and adjacent to the main intrusive complex. Smaller areas of pervasive and structurally-controlled 

alteration extend somewhat asymmetrically to the south and east of the intrusive complex.  

 

Figure 1.6  

Property Geology and Alteration Plan 

 

 

 
Source: Euromax Resources 
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Figure 1.7  

Property Geology and Alteration (West-East Cross Section)  

 

 
Source: Euromax Resources 

 

1.2.4 Mineralisation 

The main sulphide mineral at Ilovica is chalcopyrite, followed by pyrite, and secondary copper sulphides 

such as chalcocite, covellite, and bornite. Molybdenite, galena, and sphalerite are present in minor 

amounts, and occasional traces of sulphosalt minerals such as tetrahedrite -tennantite and tellurides of 

gold and silver are observed. 

 

High temperature oxide mineralisation, such as magnetite, dominates at depth associated with pyrrhotite 

and chalcopyrrhotite in what is interpreted as the core of the system.  

 

A variety of iron hydroxide group minerals are largely developed within the oxidation and cementation 

zones. Very occasionally gold nuggets are observed at the base of the oxidation zone.  

 

Ilovica was known historically for minor lead-zinc (and minor copper) and gold occurrences (Cifliganec 

1993), confined to distal and peripheral silica-iron oxide and silica-alunite bodies outside of the 

pervasively-altered intrusive complex. Deep oxidation and leaching (up to 150 m) of the topographically-

elevated intrusive complex obscured its sulphide content. 

 

The only visible evidence of copper mineralisation at surface includes: traces of enargite found in one 

ledge; very rare green copper oxides; and thin chalcocite coatings on sparse un-oxidised pyrite deposits 

exposed in a creek below the leached cap to the west of the porphyry. Since the start of detailed 

exploration on the Property, copper mineralisation has become more obvious on surface, on newly 

bulldozed drill-roads. 
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Sub-surface porphyry copper-gold mineralisation is expressed at surface by a limonitic, leached 

stockwork zone approximately 900 m by 600 m in size, containing 0.08 to 0.70 ppm Au, 50 to 450 ppm 

Cu and 10 to 128 ppm Mo. 

 

At the highest elevations, central portions of this leached cap contain up to 50 to 100 quartz and limonite-

quartz veins per metre, comprising up to 25% of the rock volume, within a sericitised and intensely 

(supergene) clay-altered matrix. 

 

1.3 EXPLORATION 

Geological mapping, rock chip sampling, soil geochemistry sampling, induced polarisation (IP)/resistivity 

and magnetic geophysical surveys were completed between 2004 and 2015.  

 

Mapping was completed on 1:2 000 and 1:5 000 scales and comprised observations with respect to 

petrology, style of alteration, and mineralisation. 

 

In total, three phases of soil sampling have been undertaken on the property, resulting in a total of 540 

sampling points arranged on a 100 m by 100 m grid covering an area of circa 5 000 m2. 

 

1.4 DRILLING 

A total 130 holes have been drilled over 10 campaigns between 2004 and July 2015.  Of the 130 holes, 

20 were drilled for geotechnical investigation, 15 were drilled for hydrogeological investigation, and 95 

were drilled for mineral resource determination. In total, 42 032 m have been drilled. Table 1.2 

summarises the scope of the campaign completed on the Property.  

 

Table 1.2  

Summary of Drilling Campaigns 

Year Drilling Technique No. of 

Holes 

Total Length 

Drilled 

(m) 

Company 

2004 Diamond Core 3 1 178 PDX 

2005 Diamond Core 1 385 PDX 

2006 Diamond Core 3 1 238 PDX 

2007 Diamond Core 2 999 Euromax Resources 

2008 Diamond Core 3 1 600 Euromax Resources 

2010 Diamond Core 6 3 016 Euromax Resources 

2011 Diamond Core 9 4 387 Euromax Resources 

2012 Diamond Core 28 12 081 Euromax Resources 

2013 Diamond Core 15 5 778 Euromax Resources 

2014 No drilling this year - - - 

2015 Diamond Core 60 11 371 Euromax Resources 

Total Diamond Core 130 42 032 - 
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The drill holes are generally vertical or steeply dipping; with 95 of the drill holes vertical and the remainder 

between 55° and 75°. The drill locations are illustrated in Figure 1.8. 

 

Figure 1.8  

Drill Hole Locations on the Ilovica Property 

 

 

  Source: Euromax Resources 

 

The cross section presented in Figure 1.9 illustrates the interpretation of the drilling results in relation to 

copper depletion in the oxide materials and supergene enrichment beneath. The gold assays show a 

similar but less pronounced distribution. 
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Figure 1.9  

Typical Section ï Copper Assays (%) 

 

 

 Source: Tetra Tech 

 Note: West-east section at 4 595 200 N 

 

The quality assurance/quality control (QA/QC) programme conducted by Euromax Resources was 

appropriate and meets industry standards. In Tetra Techôs opinion, the sample preparation and security 

procedures are acceptable and the data can be relied upon for resource estimation. 

 

1.5 MINERAL PROCESSING AND METALLURGICAL TESTING 

Metallurgical tests are reported from the Phase II (PII) samples. The work was undertaken on two drill 

holes which were used to generate an overall master composite (MC) sample. The PII work was extended 

as Phase II Residual (PIIR), using the PII MC and supplemented by two additional samples covering 

higher grade domains designated High (H) and Transitional (T), the latter so named because of the 

presence of secondary sulphides such as chalcocite and bornite. The PIIR work was essentially to 

evaluate and confirm the results obtained from the PII work to the level of locked cycle test (LCT), 

especially in the higher grade material which is encountered in the early years of production. The Phase  III 

(PIII) work has to date focussed on the comminution, with flotation work to optimise reagents and flotation 

variability work in order to assess recoveries in the early years. PIII test work will continue in to the front 

end engineering design (FEED) phase in particular to investigate future optimisations of the leaching 

circuit. 
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1.5.1 Mineralogy 

The main mineralisation was chalcopyrite and pyrite. Both minerals were of a fine grain size, with 

chalcopyrite, D50 of 30 µm, being finer than pyrite, D50 of 45 µm. The distribution of Au was mainly in the 

mineral grains, with a lesser amount in the silicate gangue. No free Au was visible, which would be 

expected if recovery by gravity were to be considered. 

 

1.5.2 Flotation 

A variety of flow sheets were simulated in the laboratory as individual open-circuit flotation tests during 

the PII and PIIR stages. Initially, the work concentrated on differential flotation, i.e. the production of a 

separate Cu concentrate to maximise Cu recovery at a saleable grade of Cu, followed by the recovery of 

a pyrite concentrate which would then be cyanide leached with Au recovery by carbon-in-leach (CIL). The 

alternative, which appeared to be more successful, was by bulk flotation, i.e. for the production of a single 

concentrate to maximise / optimise the recovery of both Cu and Au into the one concentrate. The objective 

was that the concentrate contained Cu of a saleable grade and that the rougher tails were at a relatively 

low grade for direct disposal to the tailings management facility (TMF). A relatively high Au grade was 

found in the cleaner scavenger tailing which will be treated by cyanide leaching and CIL. This flow sheet 

configuration reduced the capital cost estimate (Capex) for the CIL section and appears to be the optimum 

recovery route. 

 

Inter alia, the tests were to evaluate the optimum mesh of grind and the optimum reagent suite. The initial 

PII results defined a promising processing route (bulk flotation as referred to above) to achieve a saleable 

concentrate. Further confirmatory work was done during the PIIR which terminated in three LCTs to 

simulate the results that could be achieved during actual plant operations. This test, whilst it cannot 

directly simulate plant operations, can achieve results that are sufficiently close to plant operations to be 

able to accept with confidence. 

 

The LCT results indicated a concentrate containing 24% Cu and 34 g/t Au at recoveries of 82% Cu and 

65% Au. The latest PIII variability results indicate that during the initial years of production recoveries for 

oxide ore are marginally lower. 

 

1.5.3 Gravity Concentration 

A mineralogical examination indicated that the Au particles were generally small with an average liberated 

particle size of 6.2 µm, which accounted for approximately one third of the total Au content. The remaining 

Au is in mineral and gangue particles. The general conclusion from this is that a separate recovery of Au 

as a gravity concentrate is not viable. These results were confirmed by PIIR test work and mineralogical 

examination. 

 

1.5.4 Cyanide Leaching and CIL 

Tests were undertaken in both PII and PIIR. The results were promising and recoveries of Au into solution 

of approximately 90% for PII samples and 85% to 89% for PIIR samples were obtained. A recovery of 

60% of the contained Ag was also indicated, however the silver content of the feed cannot be established 

yet. Euromax Resources plan to reassay existing coarse rejects from the entire drilling database in order 

to map the silver in to the geological block model using sufficiently low detection limits which will enable 

the value of silver reporting to the doré bars to be assessed. Regrinding of the material to 20 µm showed 
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a small improvement from the 75 µm feed material. However the economic viability of regrinding cannot, 

as yet, be confirmed. This is to be re-examined in PIII. 

 

The results also indicated that the presence of Cu, S and possibly Fe contributed to higher than expected 

consumptions of cyanide and oxygen. These figures will be finalised following further test work. 

 

1.5.5 Phase III Test Work 

New drill cores have been taken for a new MC. These include 40 additional samples for variability test 

work. The flotation test work programme was in progress at the time of writing and the first results have 

been received. These included establishment of the optimum reagent suite for roughing and cleaning. 

These conditions were applied to the variability samples. 

 

The comminution test work, including the variability samples, has been completed and the results showed 

wide ranging ore hardness, from hard to very soft. The need to maintain a consistent particle size 

distribution (one of the metallurgical criteria for the feed to flotation) requires that the feed rate to the mills 

will be changed by increasing the rate of the soft / very soft ore up to a cap of 20% above the nominal 

rate (1 250 t/h). The converse is applied for the harder ore. Simulations were run and confirm that the 

circuit will operate to treat an average annual rate of 1 250 t/h within a range of 1 076 t/h to 1 500 t/h. 

 

The impact of these variations during grinding on the downstream processing is expected to be minimal 

and allowance for this has been made in the design. 

 

This has allowed the comminution design to proceed to finalise the circuit and establish the parameters 

for the expected operating envelope. 

 

The results from the flotation work have generally confirmed the previous work in PIIR. Some anomalies 

have been noted, which will be checked during the FEED phase. The effects of oxide Cu in the resource 

have given variable results. This is not seen as a major problem but there is a need for this to be confirmed 

during the FEED phase. 

 

The completion of the test work will include CIL, full leach and absorption characteristics , and concentrate 

and tailings de-watering. This will be done during the FEED phase when the PIII test work has been 

completed. 

 

1.6 MINERAL RESOURCE ESTIMATES 

Tetra Tech has adopted the definition of Mineral Resource as outlined within the Canadian Institute of 

Mining, Metallurgy and Petroleum (CIM) Definition Standards on Mineral Resources and Mineral 

Reserves (CIM 2010). 

 

Tetra Tech has estimated the mineral resources for the Project, with an effective date of 7 July 2015. The 

last data included in the estimate was also received on 7 July 2015. The resources have been estimated 

by Mr. Robert Davies, BSc, CGeol, EurGeol, and reviewed by Mr. Joe Hirst, BSc, MSc, EurGeol, CGeol, 

FGS. 

 

Statistical and grade continuity analyses were completed to characterise the mineralisation and 

subsequently used to develop grade interpolation parameters for the deposit.  Exploratory data analysis 
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highlighted a number of statistically differentiated grade populations, which were interpreted to be 

controlled by the following: 

¶ stockwork intensity 

¶ oxidation state 

¶ supergene leaching and enrichment. 

Wireframe models were used to isolate grade populations into domains for the purpose of sample 

selection and to constrain the grade interpolation. Grade estimation was completed using ordinary kriging. 

The search ellipsoid dimensions and orientations were chosen to reflect the continuity revealed by 

geostatistical studies and optimised using quantitative kriging neighbourhood analysis.  

 

Estimates for silver and molybdenum were not undertaken as the silver assays are not made with a 

sufficiently low detection limit in the majority of the deposit and Tetra Tech considers that the potential for 

incremental value to be added by molybdenum is limited. 

 

The wireframe models were used within the sample selection and compositing routine and subsequently 

as a constraint to the grade estimation. Euromax Resources provided the geological and analytical data 

in Microsoft® Excel spread sheets and Microsoft® Access databases. Modelling and estimation was 

completed using Geovia Surpac Version 6.6.2. 

 

Euromax Resources also provided a topographic survey in drawing exchange format file (.dxf) and 

consisted of a satellite radar digital elevation model (DEM).  

 

A Mineral Resource Classification scheme consistent with the CIM guidelines (2010) was applied. The 

estimates are categorised in the Measured and Indicated Mineral Resource categories, reported above 

a cut-off grade that defines the Resource as potentially mineable by open pit mining methods.  

 

In calculating dollar equivalent block values Tetra Tech considered forecast metal prices from Energy & 

Metals Consensus Forecasts published by Consensus Economics Incorporated on 12 July 2015.  The 

forecast for September 2016 was US$1 244 /t oz Au and US$2.87 /lb (6 333 /t) Cu, with a long-term 

forecast of US$1 271 /t oz Au and US$2.99 /lb (6 590 /t) Cu. For the purpose of assigning a dollar value 

to blocks, so that a cut-off can be applied to show reasonable prospects of economic extraction, Tetra 

Tech adopted US$1 250 /t oz Au and US$3.00 /lb Cu (6 612 /t): 

 

The dollar equivalent is calculated using the following formula: 

Dollar Eq = [Au * Recovery * Au Price] + [Cu * Recovery * Cu Price] 

 

A constraining pit shell has been applied to the 3D block model to ensure reasonable prospects of 

economic extraction for the above reported Resources. This does not represent a formal pit optimisation. 

The pit was generated using the Lerchs & Grossman algorithm as implemented in Vulcan.  

 

Resource grade/tonnage sensitivity tables were created based upon a range of dollar equivalent cut-offs 

for blocks within the overall Resource pit shell. A base case cut-off of US$16 /t was chosen for sulphide 

materials and US$8 /t for oxide materials. 

For the purpose of Mineral Resource reporting, the transitional material has been grouped with either the 

oxidised or fresh material based upon the copper content. Where the transitional material has less than 
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0.2% Cu, it is grouped with the oxide material, where the copper content is greater than 0 .2%, it is grouped 

with fresh material. This approach reflects the fact that there would not be a separate process route for 

transitional material. 

 

The Mineral Resource for fresh material is summarised in Table 1.3. 

 

Table 1.3  

Measured and Indicated Fresh Mineral Resource Based upon a Dollar Equivalent cut-off of US$16 /t 

Classification Tonnage 

Grade Contained Metal 

Au 

(g/t) 

Cu 

(%) 

Au 

(koz) 

Cu 

(klb) 

Measured 147 100 000 0.31 0.23 1500 729 500 

Indicated 109 700 000 0.33 0.20 1100 479 000 

Total M & I 256 800 000 0.32 0.21 2600 1 208 500 

 

The oxide mineral resources within the constraining pit shell are summarised within Table 1.4. 

 

Table 1.4  

Measured and Indicated Oxide Mineral Resource based upon a Dollar Equivalent cut-off of US$8 /t 

Classification Tonnage Grade Au 

(g/t) 

Contained Metal 

Au (koz) 

Measured 12 500 000 0.41 160 

Indicated 9 600 000 0.37 110 

Total M & I 22 100 000 0.39 280 

Notes:  

1. To define the blocks w ith reasonable prospects of economic extraction a dollar equivalent has been applied based upon the following 

calculation: 

Dollar Eq = (Au * recovery * Au price) + (Cu * recovery * Cu price) 

2. The follow ing assumptions w ere adopted for the calculation of the dollar equivalent: 
- Au recovery in oxide of 74% 

- Cu recovery in oxide of  0% 

- Au recovery in fresh 88% 

- Cu recovery in fresh 84% 

3. Forecast metal prices of US$1 250 /oz Au and US$3.00 /lb Cu. 

4. Numbers may not add exactly due to rounding. 

5. Recoveries are based on those quoted by Euromax Resources in the PFS (effective date of December 19, 2014). Numbers may 

not add exactly due to rounding. 

6. Tonnages calculated interpolated density values, as outlined in Section 14.8. 

7. Mineral Resources that are not mineral reserves do not have demonstrated economic viability. The estimate of Mineral Resources 
may be materially affected by environmental, permitting, legal, title, taxation, socio-political, marketing, or other relevant issues. 

 

1.7 MINERAL RESERVES 

A mining plan and schedule were developed for mining the mineral resources that have been estimated 

for the project.  

 

The Proven and Probable mineral reserves, as shown in Table 1.5, have been estimated to CIM standards 

from the final pit design. 
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Table 1.5  

Reserves 

Description Units Proven Probable Total 

Sulphide Ore Mt 112.6 85.5 198.1 

Waste Mt - - 199.9 

Total Mt   398 

Strip Ratio t : t - - 1.01 

Gold Grade g/t 0.32 0.30 0.32 

Gold Content Moz 1.17 0.84 2.01 

Copper Grade % 0.22 0.19 0.21 

Copper Content Mlb 543.9 355.0 898.9 

Note: There may be minor differences in the totals due to rounding of f igures. 

 

Mineral reserves are reported to a cut-off grade of 0.22 g/t Au and 0.17% Cu based on a gold price of 

US$1 200 /oz less US$59.52 /oz selling costs and copper of US$2.50 /lb less US$0.282 /lb selling costs.  

 

The reserve estimate assumes the construction of a process plant with 10 Mt/a capacity. 

 

Oxide ore is not included and is considered waste for the purposes of pit optimisation.  
 

The mineral reserve estimate (Table 1.5) is classified in accordance with CIM Definition Standards on 

Mineral Resources and Mineral Reserves incorporated by reference into National Instrument 43-101 

ñStandards of Disclosure for Mineral Projectsò. 
 

1.8 MINING METHODS 

The mining method will use conventional drilling and blasting together with shovel and trucks supported 

by a fleet of ancillary equipment.  

 

Drilling will be done by tracked drills with 127 mm diameter bits to a depth of 11 m. Blasting will be done 

by contractors using ammonium nitrate and fuel oil (ANFO), slurry and non-electric detonation. 

 

Two 300 t hydraulic face shovels with bucket capacities of 16.5 m3 will be used on ore and waste. These 

will load a fleet of 90 t nominal payload rigid dump trucks. The number of trucks will vary between 9 at 

the start of operations and 19 at its peak. Haul routes, distances and speeds will vary depending on the 

location of the operation. When hauling from the top of the mine the haul roads will follow the contours to 

intersect with a permanent perimeter haul road with switchbacks. When hauling from the lower part of the 

mine in the open pit the trucks will haul along a switchback ramp. Haul road gradients vary from 1:10 to 

1;12. 

 

Ancillary equipment will include tracked and wheeled bulldozers for earthmoving, graders for road 

maintenance and water bowsers for dust suppression. A fleet of service vehicles will maintain the mobile 

mining fleet. There will also be a complement of utility excavators, lights, pumps and pick-up trucks. The 

total mining fleet will vary from 47 at the start of operations to 74 at its peak.  
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1.8.1 Production schedule 

The production schedule (Figure 1.10) has been developed in Geovia MineschedÊ v.9.0.1 Software. 

The objective of the schedule is to produce only as much ore, as is required by the processing plant 

without the need for any major stockpiling. Some short term stockpiling will be required. In addition, the 

aim is to produce an even amount of waste as possible to maintain truck numbers.  
 

Figure 1.10  

Production Schedule 
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Figure 1.11 shows the head grades for gold and copper that are delivered to the processing plant. This 

shows higher grades at the beginning with decreasing grades as the mine develops. This profile is 

essential to ensure the highest net present value (NPV) by providing higher grade ore in the early years. 
 

Figure 1.11  

Head Grades for Gold and Copper  
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1.8.2 Labour Compliment  

Labour has been split into Machine Operators, Maintenance, Management and Technical. The number 

of machine operators is dependent on the number of machines. The labour force will be mostly local, 

although some expatriot staff have been allowed for in the early years to allow for start-up and training. 

 

The initial compliment of machine operators is estimated to be 108 growing to a peak of 183. 

Management, Technical and Operations staff are estimated to be 45. Maintenance personnel are 

estimated to be 60. 

 

1.9 RECOVERY METHODS 

The process plant will be constructed for a 10 Mt/a capacity. The design is based on a flow sheet that 

produces a saleable copper concentrate (78.8 kt/a (dry)) and maximises the overall copper and gold 

recoveries. The Ilovica ore is derived from a porphyry copper-gold deposit that is amendable to both 

flotation and cyanidation. 

 

The ROM ore is crushed to a product particle size P100 of 318 mm. The crushed ore size is further reduced 

in a semi-autogenous mill/ball mill/crusher circuit (SABC) configuration. The milling circuit is designed to 

target a rougher flotation feed F80 of 75 µm.  

 

The milled slurry is fed to the rougher/scavenger flotation circuit. The rougher scavenger tails are 

discharged into the tails thickener for disposal to the TMF. Rougher and rougher scavenger concentrate 

is collected and feeds into the regrind circuit. The regrind circuit is designed to target a mill product P 80 

of 25 µm. Milled slurry feeds into the cleaner flotation circuit consisting of cleaner, cleaner scavenger and 

recleaner cells. Recleaner concentrate is dewatered and stored as concentrate. The cleaner tails feeds 

the cleaner scavenger cells. Cleaner scavenger tails feeds into the leach and CIL circuit for further 

processing. 

 

Slurry from the cleaner scavenger tails is thickened and pumped through the counter -current CIL circuit 

for gold adsorption. Slurry from the last CIL tank is thickened. The thickened slurry is passed through a 

cyanide detoxification step before discharging the tails to the TMF. The loaded carbon is removed from 

CIL tank 1 and transferred to the elution circuit. During elution, the metals are removed that have then 

been adsorbed onto the carbon in the CIL. The metal rich solution is passed through an electro -winning 

circuit. The metal ñsludgeò plated on the cathodes is washed off the electrodes and filtered to remove 

excess water. Filter cake is calcined and smelted to produce doré bars. 

 

The block flow diagram in Figure 1.12 graphically represents the selected flow sheet with a summarised 

mass balance.  
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Figure 1.12  

Block Flow Diagram 

 

 
 

1.10 PROJECT INFRASTRUCTURE 

1.10.1 Plant and Mining Infrastructure 

The infrastructure design was done in accordance with the infrastructure engineering and design, design 

criteria and is based on South African Standards with due consideration given to site specific conditions 

likely to be encountered at the mine site in Macedonia. 

 

The Ilovica site exhibits steep longitudinal gradients and steep crossfalls, impacting on the design of 

roads, terraces and other features that require earthworks. 

 

A geotechnical site investigation was managed by Amec Foster Wheeler to determine, inter alia, 

foundation conditions and material quality. 

 

Plant and other terraces have been designed to best fit in with topography and functional requirements. 

The tops of the terraces are finished at slopes of up to 7%. 

 

The main access road from the M6 highway to the plant, provided with bitumen wearing course, was 

designed with a maximum centre line gradient of 8%. 

 



  

Ilovica Gold-Copper Project  

Feasibility Study Technical Report  

 

 

ILOVICA PROJECT FS TECHNICAL REPORT_REVB 

S2233-0000-BA00-RPT-2000 

  Page 21 

Amec Foster Wheeler  

Roads for the plant and mine infrastructure areas have been classed as primary and secondary, provided 

with bitumen wearing course, and designed with a maximum centre line gradient of 7%. 

 

Single lane gravel access tracks with passing bays were designed to provide vehicle access to certain 

areas for operational and maintenance activities. These tracks were designed with a maximum centre 

line gradient of 14%. 

 

The principal of separating clean storm water from mine affected storm water has been applied to the 

design of the storm water management system. Diversion channels and containment structures (storm 

water dams) have been provided. Clean storm water is diverted around the process plant, mining services 

complex and administrative complex, including diversion of the Jazga River underneath the oxide ore 

stockpile by means of a culvert. Water collected in the dams is ultimately pumped into the process dam 

for use in the process. The storm water dams are lined and provided with silt traps and configured for 

periodic desludging. 

 

Bulk power shall be provided by the Macedonian parastatal power utility company Macedonian Electricity 

Transmission System Operator (MEPSO) via new 110 kV overhead transmission lines from existing 

substations at Berovo and Sushica. MEPSO have confirmed that adequate capacity is available for the 

project. Main medium voltage power is radially distributed within plant areas from the 10 kV main 

switchboard using above ground cables to the transformers and large motors.  

 

Architectural buildings have been provided for and it is planned to use a local architect to design these 

light framed steel structures. 

 

Although blasting for mining operations will be done by a blasting contractor , provision has been made 

for an explosives magazine. 

 

The final disposal of industrial and domestic waste will be off site at a licensed facility; however allowance 

has been made under civil infrastructure for the costs of an on site storage and sorting facility.  

 

1.10.2 Tailings Management Facility 

The proposed Ilovica TMF site is located approximately 3 km east-northeast of the villages of Ilovica and 

Shtuka, in the Shtuka valley, and southeast of the proposed open pit. The facility has been designed for 

the storage of 10 Mt of tailings per annum for 21 years, thus a total of 210 Mt of tailings, which based on 

an average deposited tailings density of 1.5 t/m3 represents a tailings volume of 140 Mm3. 

 

The TMF comprises a valley impoundment and involves the construction of a main embankment (6.5  Mm3 

starter wall) across the valley to the south of the process plant. The tailings in the facility will be contained 

along the northern, eastern and southern sides by the natural contours of the valley, and on the western 

side by the starter wall and future downstream wall raises to be constructed above the wall. Construction 

of the wall raises will be a continuous process over a 21 year period. At closure the TMF wall (including 

the starter wall) will have a volume of approximately 91 Mm3. Details of the heights and geometry of the 

TMF starter wall and future downstream wall raises are presented in Table 1.6 and Table 1.7, respectively.  
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Table 1.6  

TMF Starter Wall Geometry 

Crest 

Width (m) 

Average Slope 

(Upstream/Downstream) 

Inter-bench Slope 

(Upstream/Downstream) 

Inter-bench 

Height (m) 

Inter-bench 

Width (m) 

Maximum 

Height (m) 

9.05* 1V : 2.5H / 1V : 2.5H 1V : 2H / 1V : 2H 10 5 45 

* Approx. 5 m w ide crest + 4.05 m w ide drainage system. 

 

Table 1.7  

TMF Wall Raises Geometry 

Crest 

Width (m) 

Average Slope 

(Upstream/Downstream) 

Inter-bench Slope 

(Upstream/Downstream) 

Inter-bench 

Height (m) 

Inter-bench 

Width (m) 

Maximum 

Height (m) 

10 1V : 2.25H / 1V : 2.5H 1V : 1.85H / 1V : 2H 10 (6 final) 5 276 

 

The TMF will be constructed as an engineered embankment to retaining tailings, and due to its 

classification as a high risk/consequence facility, has been designed based on the 1 in 10 000 year MDE 

event, and not based on the requirements of an OBE (during the operating phase). 

 

Static stability results indicate a factor of safety (FOS) >1.3 and therefore indicate the embankment will 

remain stable in the static condition. Additional seismic stability modelling indicates average settlements 

of 1.3 m during a maximum design earthquake (MDE) event and therefore a minimum operational 

freeboard of 2.0 m has been adopted in order to comply with the recommendations of International 

Commission on Large Dams (ICOLD) 98, (1995) with reference to seismic activity to manage the 

associated risk, should such an event occur. 

 

Based on the results of a Goldsim model there will be periods in which the supernatant pond cannot meet 

the plant water demand. The data indicates seasonally varying process water makeup water rates in the 

order of 0 m3/h - 330 m3/h will be required to meet plant demand. The demand for makeup water is 

anticipated to decrease as the tailings permeability decreases and the extent of tailings area on the 

footprint increases, leading to greater run-off and reduced seepage. The model indicates makeup water 

may not be required during the final years of operations. 

 

Surface run-off entering the TMF facility from the northeast, will be minimised by construction of a river 

diversion dam (RDD) and river diversion channel. The river diversion will convey flow from the Shtuka 

River around the southern perimeter of the TMF, capturing run-off from the south and discharging 

downstream of the storm water dam. A diversion channel will be constructed to keep clean and dirty water 

separate. Supernatant water from the TMF will be returned to the process plant via a barge pumping 

system where it will be used as process water makeup. Process water will be supplemented by water 

from the Ilovica municipal reservoir as required. 

 

At closure a concrete lined spillway and dissipator will be installed. The closure surface of the TMF will 

be shaped to direct water towards the south of the facility, from where it will be discharging via the spillway 

to the valley below. Depending on water quality, this system may be combined with the river diversion 

channel. The TMF will be capped with a system comprising of a minimum 500 mm thick mine waste layer 

and a minimum 150 mm thick topsoil layer, to promote vegetative growth.  

 



  

Ilovica Gold-Copper Project  

Feasibility Study Technical Report  

 

 

ILOVICA PROJECT FS TECHNICAL REPORT_REVB 

S2233-0000-BA00-RPT-2000 

  Page 23 

Amec Foster Wheeler  

The TMF design relies on a number of assumptions relating to the geotechnical and geophysical site 

investigations, as well as on the engineering characteristics of TMF wall construction materials and 

tailings to be deposited on the facility. In addition, a seismic assessment has recently been completed for 

the TMF site by the Cyril and Methodius University (CMU) in Skopje. 

 

1.10.3 Hydrology and Hydrogeology 

1.10.3.1 Hydrology 

The project is situated in the steep Jazga and Shtuka catchments, both flowing into the Strumica River. 

The Strumica River is gauged by the Hydrometeorological Service. To provide flow data in the project 

catchments a total of 10 project gauging stations were established in the Jazga and Shtuka catchments, 

stage-discharge relationships were measured and flow records at 5 and 15 minute time steps were 

recorded. A bathymetric survey was carried out of Ilovica reservoir in April 2015, establishing its capacity 

to be 356 000 m3. Potential water storage sites were identified at the RDD on the Shtuka River and on 

the Mala Shtuka tributary of the TMF. The hydrologic modeling system (HEC-HMS) rainfall-run-off (soil 

moisture accounting) model was calibrated at the project gauging stations close to these locations and, 

using the daily areal rainfall records calculated for the catchments (above), daily flow records were 

generated at the storage sites. Analyses of reservoir storage, yield and reliability were carried out for the 

potential storage sites. 

 

Flood studies were carried out to estimate the 100 yr flood lines around Ilovica reservoir (for the 

positioning of water supply abstraction works) and to estimate the 100 yr and 500 yr peak flows at the 

entrance to the proposed culvert underneath the oxide stockpile on the Jazga River. 

 

Estimates were made using the US Natural Resources Conservation Service (NRCS) run-off curve 

method of run-off volumes in the evolving pit through mine life. 

 

1.10.3.2 Hydrogeology 

A hydrogeological site investigation carried out in the deposit area for dewatering design and, along with 

other investigations, in the TMF basin has shown the following: 

¶ The gold-copper porphyry deposit can be separated into two main groundwater zones: an upper 

oxidised zone that has sufficient fracture porosity to enable it to be reasonably well drained, and a 

lower, un-oxidised (sulphide) zone with low to negligible porosity or permeability.  

¶ 3-dimensional numerical groundwater flow modelling suggests that excavation of the open pit will 

result in annual groundwater inflow volumes estimated to range from around 0.40 Mm3 in years 1 - 2 

to 0.98 Mm3 at end of mine life. Most of this inflow is expected to come from the mid to upper levels 

of the pit (i.e. from around the bottom of the oxide zone). 

¶ Dewatering of the deposit in advance of mine excavation is not considered necessary or practical. 

Assessment is currently being given to the potential benefits of shallow dewatering wells in the area 

of the upper plant site to reduce inflows through the higher elevations of the north/ north-eastern 

sections of the pit wall. 

¶ The upper surface of the granite onto which the tailings and the tailings embankment will be 

emplaced is highly fractured. The thickness of the unsaturated zone below the TMF varies from 0 m 

along the Shtuka River (i.e. the river is in continuity with groundwater)  to around 70 m ï 100 m at the 

ends of the embankment. 
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¶ Current conceptual thinking (by Schlumberger Water Services (SWS)) is that emplacement of low 

permeability tailings within the Shtuka valley could cause groundwater to impound or back up against 

the upstream side of the TMF. This may result in emergence of groundwater seepage at the 

upstream edges of the tailings deposit with consequent flow over the upper surface of the deposit ed 

tailings. There may be potential for seepage of groundwater along the outside edges of, or into, the 

TMF impoundment area. This water will be used in preference to fresh makeup water during 

operation. 

 

1.10.3.3 Site Water Balance 

A site wide water balance model with a daily time step was developed in GoldSim in order to estimate 

water demand, water quantities that can be reclaimed from the TMF and quantities of makeup water that 

will be necessary to obtain from an external source over the life of the mine.  At the time of writing, the 

GoldSim model comprised the process plant, the pit, the TMF and Ilovica reservoir, the basic components 

of the mine water supply system as defined in the PFS, each of which was individually modelled.  

 

The total water requirement is 1.017 m3/t, which is equivalent to 10.17 Mm3/a. The minimum fresh water 

requirement (for gland seals and spray water) is 2.25 Mm3/a. Potable water demand is 0.23 Mm3/a. 

 

Multiple runs of the GoldSim model were made, each with different synthetic daily rainfall and evaporation 

series, to develop statistical distributions of model outputs. Reclaim water from the TMF is the main 

source of process water. The model suggests that 7.5 Mm3/a can be obtained from the TMF in Year 1 

and that this amount reduces from Year 2 to Year 10 as seepage losses are high, but then increases as 

hydraulic conductivity of the tailings reduces, reducing seepage losses. Results indicate that the mine 

demand for water can be satisfied by reclaim operations in the winter months of the final years of mine 

life. Demand for water is never satisfied by reclaim operations in summer months, requiring a fresh water 

source to make up the difference. 

 

The pit also provides a source of water for the process plant contributed by run -off and groundwater 

inflow. The pit contribution is expected to increase from about 0.1 Mm3/a in Year 1 to about 1.1 Mm3/a 

(at the 50th percentile) in the final year of operations. 

 

The demand for makeup water varies over mine life from 2.5 Mm3/a to about 5.5 Mm3/a. The Ilovica 

reservoir is planned to be the main source of makeup water. Storage yield studies of the Ilovica reservoir 

assume that Euromax Resources would share this water resource with other users (public domestic and 

agricultural supplies). These studies show that Euromax Resources would need to supplement the Ilovica 

reservoir from an external source such as the Turija reservoir and/or groundwater from the Strumica 

valley. The amount of supplementary water required will vary seasonally from zero in winter , to the 

monthly equivalent of about 5 Mm3/a (at the 50th percentile) in summer. This assumes that augmentation 

is initiated when storage in the reservoir drops to the equivalent of 7 days supply  remaining. 

 

1.10.3.4 Water Supply Options 

Water resources are scarce in the project catchments and in the project area generally, necessitat ing the 

following water management strategy: 

¶ Use of available and unutilised water resources nearby 

¶ Conservation of site run-off and recycling of wastewater 



  

Ilovica Gold-Copper Project  

Feasibility Study Technical Report  

 

 

ILOVICA PROJECT FS TECHNICAL REPORT_REVB 

S2233-0000-BA00-RPT-2000 

  Page 25 

Amec Foster Wheeler  

¶ Maintaining the reliability and water quality of existing public domestic and agricultural water 

supplies. 

 

Several water resource/supply options are currently under appraisal for servicing the mine scheme.  The 

currently preferred options for supplying the majority of additional requirements, subject to more detailed 

evaluation, entail development of local groundwater (from the Strumica plain) and/or connection to and 

utilisation of available supplies from Turija reservoir. 

 

1.10.3.5 Water Quality 

Water quality was surveyed across the site at quarterly or monthly intervals from September 2013.  At 

each survey a series of field parameters were recorded and water samples were sent for a range of 

laboratory analyses at ALS Environmental Ltd in the UK (ALS). 

 

Most of the waters monitored in the upper Jazga and Shtuka catchments are relatively clean, unimpacted 

waters, dominated by calcium, magnesium and bicarbonate ions. A small number of spring and stream 

monitoring points located close to the planned open pit and mineralised zone presented higher 

concentrations of sulphate, iron and copper than elsewhere. These waters also showed depressed 

alkalinities and pH. 

 

The water quality of water supply options is characterised as two main chemical types:  

1. Clean water, with a water chemistry dominated by calcium, magnesium and bicarbonate ions (the 

major water sources, the RDD and Mala Shtuka dam). 

2. Recycled contact water from the mine operations comprises water reclaimed from the pit sump, TMF 

and minor site sources. Contact water will be characterised by higher concentrations of sulphate, 

iron and copper and lower alkalinities and pH than elsewhere. 

 

1.10.3.6 Geochemistry 

Geochemical work performed to date has included the use of industry-standard static and kinetic 

geochemical testing to characterize the acid production and metal leaching propensity of each of the 

major rock types which will be mined and/or exposed in the walls of the proposed open pit.  

 

Results of acid-base accounting (ABA) testing indicate that approximately 5% of the sample population 

is classifiable as net-acid consuming, with 49% classified as of ólow-reactivityô, 13% classifiable as of 

weak potential acid generation (PAG) character and 38% classifiable as strong PAG.  

 

A series of 16 field ótest padsô were established at Ilovica in 2013 to assess the long-term weathering 

behaviour of the waste rock stream (most of which is currently proposed for use in the construction of the 

TMF embankment). Most un-oxidised material shows evidence of strong net acid production, with un-

oxidised hydrothermally altered granodiorite and dacite yielding leachate with a pH of below 3.  

 

Further kinetic tests were initiated in July 2015 to assess the leachate chemistry likely to emanate from 

material to be placed on the oxide stockpile. Euromax Resources has confirmed that ótransitionalô 

(sulphide bearing) rock will now not be stockpiled. 
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Results of preliminary static and kinetic leach tests on available rougher and cleaner scavenger tails 

generated from flotation test work suggest that the tailings will not generate low pH contact water due to 

the high residual alkalinity present within the slurry. Further confirmatory tests are being completed to 

verify this. 

 

Based on results of the static and kinetic testing, acid rock drainage (ARD) risk codes have been 

incorporated into the Ilovica block model. The codes have then been applied to predict the proportions of 

PAG and non-PAG material to be exposed in the pit walls or contained in the waste rock stream 

throughout mine life. 

 

The proportion of high risk material in both the pit walls and the waste stream increases through mine 

life, with greater pit extension into un-oxidised rock units. A significant proportion of PAG material is 

projected to be exposed on the highwall above the level of water inundation within the pit following 

closure. This may impact the long-term quality of water within any future pit lake and therefore any outflow 

from the pit lake will have to be managed. Further work is planned for during the detailed design phase. 

 

Most of the initial waste produced corresponds to sterile material and will be used for the initial TMF 

construction. Highly acid generative waste material begins to be produced from year 3 onwards, which is 

after the starter TMF embankment (end of life of mine (LOM) year 2). Acid generative material is mostly 

produced in LOM years 7 to 18. The carbonate bearing material is located at depth within the pit and is 

mined later in mine life, from LOM year 6 to year 18. Acid generative material will therefore be effectively 

capped within the embankment and downstream buttress. 

 

1.11 ENVIRONMENTAL AND SOCIAL STUDIES 

The objective of the environmental and social impact assessment (ESIA) is to identify and quantify 

impacts that the Project may have on the biophysical and socio-economic environments by comparison 

with the ESIA baseline and project environmental design criteria. The ESIA identifies potential mitigation 

and management processes to minimise negative impacts and maximise positive impacts.  

 

The following basic elements make up the methodology adopted in the ESIA: 

¶ Establish study areas for baseline data collection and establish baseline conditions; 

¶ Establish the project description to be assessed, including the incorporated environmental and social 

measures; 

¶ Evaluate stakeholder engagement information; 

¶ Confirm the key receptors and their sensitivity or importance; 

¶ Characterise the potential effects on receptors (effects analysis);  

¶ Determine the nature and scale of impact, combined with the importance/sensitivity of receptor 

(impact assessment); 

¶ Consider the need for mitigation measures should impacts be considered unacceptable; 

¶ Assess the significance of residual impact (after mitigation); 

¶ Consider other operating or planned projects in the region (cumulative impact assessment); and  

¶ Develop monitoring and management plans. 
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The technical standards to be applied in the ESIA are a combination of Macedonian regulation and 

international standards, including European Bank for Reconstruction and Development (EBRD) 

Environmental & Social Policy and Performance Requirements (2014).  

 

ESIA baseline data gathering was completed in August 2015 and will inform the effects analysis and the 

assessment of impacts. Secondary (literature) and primary (in situ) data gathering has been completed 

for the following technical areas: 

¶ Air Quality and Climate; 

¶ Noise; 

¶ Geomorphology Soils and Land Use Capability; 

¶ Groundwater and Surface Water; 

¶ Geochemistry; 

¶ Ecology and Biodiversity; 

¶ Ecosystem Services; 

¶ Archaeology and Cultural Heritage; 

¶ Social (including Socio-economics, Agriculture and Forestry); and 

¶ Landscape and Visual Assessment. 

 

Key findings from the baseline include: 

¶ Ambient air quality within the study area is good and sources of local atmospheric pollution are 

limited. 

¶ The area has a mildly continental climate with typical seasonality.  

¶ Measured noise levels are predominantly influenced by natural noise sources, except where 

communities are close to the regional highway (M6). 

¶ Topsoil is very limited across the project footprint. 

¶ The study area is prone to geohazards due to a mountainous landscape.  

¶ Local surface and groundwater quality is good. 

¶ Local communities are reliant on the Jazga and Shtuka watercourses for potable and non -potable 

water. Local communities also rely on spring water for potable supply. 

¶ Presence of the Large blue butterfly triggers critical habitat under the definition in IFC Performance 

Standard 6 due to the endangered (EN, IUCN) status of the species. The concession sits within the 

prime butterfly area (PBA) designated by Butterfly Conservation Europe. Large blue butterflies were 

not found within the mine footprint and the ESIA baseline identified that the likely Large blue butterfly 

habitat which is a subset of the PBA will not be directly impacted by the mine footprint.  Nevertheless, 

the Euromax Resources is committed to working with the regulator to preserve and enhance the 

PBA where they do occur. 

¶ There are no fish in the upper reaches of the Shtuka and Jazga, but decapods and macro 

invertebrates are present. 

¶ The local communities are heavily reliant on agriculture for income. 
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Based on these findings the ESIA addressed the following key environmental and social issues: 

¶ Security of water supply to Ilovica, Shtuka, plus other villages currently reliant on Ilovica reservoir.  

¶ Security of water supply for irrigation in Strumica basin. 

¶ Water quality of potable water supply to Ilovica and Shtuka. 

¶ Water quality of agricultural water supply to Ilovica and Shtuka. 

¶ Land acquisition for the new project access road. 

¶ Archaeological sites located within the local study area (LSA). 

¶ Sensitive cultural sites and rituals in local communities. 

¶ Population changes during construction and operations and following closure.  

¶ Prime Butterfly Area and associated critical habitat management.  

¶ Species of conservation concern in the LSA. 

¶ Rehabilitation of the TMF. 

¶ Nuisance, noise and air quality due to changes in traffic. 

¶ Sediment control. 

 

No fatal flaws have been identified within the impact assessment and an international ESIA for financing 

is currently being finalised in parallel with a local environmental impact assessment (EIA) that will 

accompany submissions for a construction permit in 2016. 

 

1.12 MARKET STUDIES AND CONTRACTS 

1.12.1 Market 

The commodity prices used for economic analysis are US$1 220 /oz Au, US$18 /oz Ag and 

US$2.90 /lb Cu. These metal prices are supported by Amec Foster Wheeler Long-term guideline prices 

for use in cash flow models and mining studies for Q4 2015. 
 

1.12.2 Contracts 

The term sheets for copper concentrate and doré bars are: 

¶ Aurubis Bulgaria AD for an offtake agreement for the planned Ilovica copper -gold concentrate. 

¶ MKS (Switzerland) SA for an offtake agreement for the planned Ilovica doré bars.  
 

1.13 CAPITAL AND OPERATING COSTS 

1.13.1 Capital Costs 

The capital cost estimate includes engineering, procurement, construction, start -up and cold 

commissioning for the process plant, infrastructure, TMF and mining. Provision is also made for ownerôs 

costs. 

 

The base date for pricing is September 2015, with some contractors amending rates subsequent to tender 

clarifications. 
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The estimate is within the required accuracy range of ±10% and is slightly lower than that produced in 

the PFS estimate by Tetra Tech. 

 

The estimate covers the direct field costs of executing the project, the indirect costs associated with the 

design, construction and commissioning of the new facilities and ownerôs support costs for items such as 

management teams, operational staff, environmental, permitting, insurance and utilities such as water 

supply, bulk power and construction power. 

 

The estimate is calculated in Euros since all costs will be incurred in Euros and all costs have b een 

calculated using the Euromax Resources approved study exchange rates as per Table 1.8. 

 

Table 1.8  

Foreign Currency Rates 

Euro Currency Value 

ú1.00 Macedonia Denar  61.50 

ú1.00 United States Dollar $ 1.10 

ú1.00 Australian Dollar $ 1.45 

ú1.00 South African Rand R 13.50 

ú1.00 Canadian Dollar $ 1.35 

ú1.00 Japanese Yen  135.00 

ú1.00 Chinese Yuan  7.10 

ú1.00 United Kingdom Pound £0.75 

ú1.00 Indian Rupee  70.00 

ú1.00 Turkish Lira  3.20 

ú1.00 Swiss Franc  CHF 1.11 

 

The method of project execution applied to the estimate calculation assumes an engineering, 

procurement and construction management (EPCM) contract. A summary of the capital cost estimate is 

presented in Table 1.9 (Euro) and Table 1.10 (US$). 

 

Table 1.9  

Capex Summary (Euro) 

Description 
Total Project 

Cost 

Growth and 

Project Risk 
Contingency 

Total 

(ú) 

Total 

% 

Process Plant and Infrastructure  ú 286 999 947 ú 8 371 142.48 ú 16 939 563.16 ú 312 310 652 72.4% 

TMF ú 39 039 380 ú 1 138 690.85 ú 2 304 216.61 ú 42 482 287 9.9% 

Mining ú 68 430 324 ú 2 629 424 ú 5 320 814 ú 76 380 563 17.7% 

Total ú 394 469 651 ú 12 139 257 ú 24 564 594 ú 431 173 503 100.0% 

 

 

 

 

 



  

Ilovica Gold-Copper Project  

Feasibility Study Technical Report  

 

 

ILOVICA PROJECT FS TECHNICAL REPORT_REVB 

S2233-0000-BA00-RPT-2000 

  Page 30 

Amec Foster Wheeler  

Table 1.10  

Capex Summary (US$) 

Description 
Total Project 

Cost 

Growth and 

Project Risk 
Contingency 

Total 

(US$) 

Total 

% 

Process Plant and Infrastructure   $315 699 942  $9 208 257  $18 633 519   $343 541 717 72.4% 

TMF  $42 943 318  $1 252 560  $2 534 638  $46 730 516 9.9% 

Mining  $75 273 356   $2 892 366   $5 852 895  $84 018 619 17.7% 

Total  $433 916 616  $13 353 183   $27 021 053   $474 290 852 100.0% 

 

1.13.2 Operating Costs 

The operating cost estimate base date is September 2015, and is presented in Euro. The cost estimate 

was developed with a level of accuracy of ±10% of estimated final costs and is based on the following 

cost centres as per Table 1.11 (Euro) and Table 1.12 (US$) 

 

Table 1.11  

Operating Cost Estimate Summary (Euro) 

 
Total 

Fixed Variable 

Cost Centre Cost Cost 

 ú /y ú /t ú /y ú /y ú /t 

Mining (average - including labour) ú 32 148 842 ú 3.21 ú 7 614 183 ú 24 534 659 ú 2.45 

Labour  ú 7 995 685 ú 0.80 ú 7 995 685   

Reagents ú 15 989 686 ú 1.60 ú 320 375 ú 15 669 311 ú 1.57 

Operating Consumables  ú 9 836 519 ú 0.98 ú 807 638 ú 9 028 880 ú 0.90 

Power ú 20 843 710 ú 2.08 ú 140 988 ú 20 702 722 ú 2.07 

Maintenance Materials  ú 5 917 460 ú 0.59 ú 5 326 000 ú 591 460 ú 0.06 

Mobile Equipment ú 130 170 ú 0.01 ú 130 170   

Laboratory ú 424 632 ú 0.04 ú 424 632   

Subtotal ú 93 286 703 ú 9.33 ú 22 759 671 ú 70 527 032 ú 7.05 

      

General & Administration ú 3 415 453 ú 0.34 ú 3 415 453   

Subtotal  ú 3 415 453 ú 0.34 ú 3 415 453   

      

Total ú 96 702 156 ú 9.67 ú 26 175 125 ú 70 527 032 ú 7.05 
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Table 1.12  

Operating Cost Estimate Summary (US$) 

 
Total 

Fixed Variable 

Cost Centre Cost Cost 

 US$ /y US$ /t US$ /y US$ /y US$ /t 

Mining (average - including labour)  $35 363 726   $3.54   $8 375 601   $26 988 125   $2.70  

Labour   $8 795 254   $0.88   $8 795 254    

Reagents  $17 588 655   $1.76   $352 413   $17 236 242   $1.72  

Operating Consumables   $10 820 171   $1.08   $888 402   $9 931 769   $0.99  

Power  $22 928 081   $2.29   $155 087   $22 772 994   $2.28  

Maintenance Materials   $6 509 206   $0.65   $5 858 600   $650 606   $0.07  

Mobile Equipment  $143 187   $0.01   $143 187    

Laboratory  $467 095   $0.05   $467 095    

Subtotal  $102 615 374   $10.26   $25 035 638   $77 579 736   $7.76  

      

General & Administration  $3 756 998   $0.34   $3 756 998    

Subtotal   $3 756 998   $0.34   $3 756 998    

      

Total  $106 372 373   $10.64   $28 792 636   $77 579 736   $7.76  

 

1.14 ECONOMIC ANALYSIS 

A discounted cash flow (DCF) analysis was developed to evaluate the project based on agreed estimates 

for Capital, Operating costs and defined Mining plan. 

 

The FS demonstrates a robust NPV at a 5% discount of ú466.4 M (US$ 513.0 M) with an IRR of 19.8% 

before tax and an after tax NPV at a 5% discount of ú400.1 M (US$440.1 M) and IRR 17.8%.  

 

All figures are expressed in 2015 constant Euro or real terms. No allowance was made for inflation or 

real cost escalation. All monetary figures are expressed in Euro. 

 

The project value is determined on the cash flow after tax basis and discounting was performed starting 

from the first year of Capex outflow i.e. 2016. A simplistic tax model was included in the analysis to 

provide an estimate of the after tax project value. 

 

The mine plan is developed for 20 years and this was the basis for the analysis.  

 

The DCF analysis is based on the underlying economic assumptions as per Table 1.13. 

 

Table 1.13  

Economic Inputs 

Item Unit Value 

Price Forecast   

Gold price $ /oz 1220 

Silver Price $ /oz 18 

Copper price $ /lb 2.9 
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Table 1.13  

Economic Inputs 

Item Unit Value 

Overall Metal Recovery   

Cu % 82 

Au % 84 

Royalties (Government tax) % 2 

Percentage of NSR   

Discount rate % 5 

As per Euromax Resources instruction   

Taxation % 10 

Concentrate   

Copper treatment charge US$ /wmt 85 

Copper refining charge US$ /payable lb Cu 0.085 

Gold refining charge US$ /oz Au 5 

Silver refining charge US$ /oz Ag 0.4 

Transport charge (Pirdop) US$ /wmt 26.4 

% Payable Copper (based on a 24% grade) % 95.83 

% Payable Gold % 97 

Doré Bars   

Gold refining charge US$ /oz Au 0.4 

Insurance and transport charge US$ /oz Au 4 

Gold Payability % 99.9 

 

Sensitivity analysis was performed on the project to gauge its robustness against favourable and 

unfavourable changes to project variables taking into account variations in the metal price, operating cost, 

capital cost, copper and gold recovery. The analysis shows that the project is most sensitive to changes 

in metal recovery followed by metal price, operating cost and finally capital cost. The results indicate that 

the project is robust enough to remain viable in the ranges tested for the analysed variables. Economic 

results of these sensitivities are summarised in Table 1.14 (Euro) and Table 1.15 (US$) and presented in 

Figure 1.13. 

 

Table 1.14  

Selective Sensitivities, After-tax NPV at 5% Discount Rate (Euro) 

  
  Change in Factor (ú M) 

Factor -30% -20% -10% 0% 10% 20% 30% 

Capital expenditure 1 ú 565 ú 510 ú 455 ú 400 ú 345 ú 290 ú 235 

Total Operating expenditure 2 ú 706 ú 604 ú 502 ú 400 ú 297 ú 193 ú 89 

Gold Price 3 ú 98 ú 199 ú 300 ú 400 ú 500 ú 600 ú 699 

Recovery 4 ú 318 ú 346 ú 373 ú 400 ú 427 ú 454 ú 481 

Copper Price 5 ú 90 ú 194 ú 297 ú 400 ú 503 ú 605 ú 707 
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Table 1.15  

Selective Sensitivities, After-tax NPV at 5% Discount Rate (US$) 

  
  Change in Factor (US$ M) 

Factor -30% -20% -10% 0% 10% 20% 30% 

Capital expenditure 1  $622   $561   $501   $440   $380   $319   $259  

Total Operating expenditure 2  $777   $664   $552   $440   $327   $212   $98  

Gold Price 3  $108   $219   $330   $440   $550   $660   $769  

Recovery 4  $350   $381   $410   $440   $470   $499   $529  

Copper Price 5  $99   $213   $327   $440   $553   $666   $778  

 

Figure 1.13  

Sensitivity of NPV 5% (Tornado Chart) 
 

 
 

Table 1.16 (Euro) and Table 1.17 (US$) illustrate the sensitivity to changes to the calculated IRR and NPV 

at 0%, 5% and 10% discount rates at various gold and copper prices. No assurance or guarantee is 

provided that the calculated IRR or NPV values will be achieved. 

 

Table 1.16  

NPV and IRR Sensitivity to Metal Prices (Euro) 

Gold 

Price 

(US$ /oz) 

Copper 

Price 

(US$ /lb) 

NPV at 0% discount 

(ú M) 

NPV at 5% discount 

(ú M) 

NPV at 10% discount 

(ú M) 
IRR 

  Pre-tax Post-tax Pre-tax Post-tax Pre-tax Post-tax Pre-tax Post-tax 

1 100 2.50 ú 431 ú 374 ú 201 ú 159 ú 56 ú 22 12.7% 11.1% 

1 220 2.90 ú 854 ú 762 ú 466 ú 400 ú 237 ú 187 19.8% 17.8% 

1 400 3.50 ú 1 488 ú 1 335 ú 864 ú 759 ú 508 ú 431 28.6% 25.9% 

Note: Silver price f ixed at US$18 /oz 
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Table 1.17  

NPV and IRR Sensitivity to Metal Prices (US$) 

Gold 

Price 

(US$ /oz) 

Copper 

Price 

(US$ /lb) 

NPV at 0% discount 

(US$ M) 

NPV at 5% discount 

(US$ M) 

NPV at 10% discount 

(US$ M) 
IRR 

  Pre-tax Post-tax Pre-tax Post-tax Pre-tax Post-tax Pre-tax Post-tax 

1 100 2.50 $474 $412 $221 $174 $61 $25 12.7% 11.1% 

1 220 2.90 $939 $839 $513 $440 $260 $205 19.8% 17.8% 

1 400 3.50 $1 637 $1 469 $951 $835 $559 $474 28.6% 25.9% 

Note: Silver price f ixed at US$18 /oz 

 

1.15 PROJECT IMPLEMENTATION PLAN 

An implementation strategy for the next phases of the project has been developed, as part of the FS. The 

FS was based on South African engineering standards and was priced utilising quotes from internationally 

suited vendors and local Macedonian based contractorôs quotes. The next phase, FEED, will normalise 

the project against Macedonian/European technical standards. There will be three further phases of 

project development, the early works engineering and execution phase, detailed engineering phase and 

the execution phase. Figure 1.14 shows the project delivery phases and forms the basis of the agreed 

way forward.  

 

Figure 1.14  

Project Delivery Phases 

 

Amec Foster Wheeler

Activities

FS

P1 FEED

P2 Early Works Engineering P3 Detailed Engineering

P4 ExecutionEarly Works Execution

Dec ó15

Q3 2017

Euromax Resources

Activities

Jan ó16

Submit ESIA Submit Reviewed MMP 

and Approved ESIA

23 Jul ó16
Project Approval

and Permitting

Q4 2018

Progressive Securing of Debt Finance

Equity Funding Required to Start

Early Works Execution

Nov ó1630 Apr ó16

Start MMP

Review

Mar/Apr ó16

Jan ó16

Nov ó16

 
 

1.15.1 Phase 1 FEED 

The engineering associated with the FEED is based on localising the design in conformance with local 

standards and norms. It will not require a change to the level of engineering required, nor will any further 

procurement or estimating be produced. 
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Amec Foster Wheeler will specify all packages in accordance with the Regulations on the Content of 

Mining Projects as adopted by the Minister of Economy. 

 

The preparation, presentation and translation of the engineering work packages  (EWP) to meet the 

Macedonian regulations and submission for approval, will be carried out by the University of Shtip in 

Macedonia. This submission is described as the main mining project (MMP). The MMP will be based on 

the FS and extracts from the FEED. 

 

The MMP is reviewed and approved by a multi-disciplined team appointed by the minerals department at 

the Ministry of Economy. 

 

Euromax Resources will facilitate this process with their in-country management and technical team. The 

EWPs will be issued to the University of Shtip on a progressive basis and will also be submitted to the 

Ministry of Economy technical committee on the same progressive basis for their review, to expedite the 

approval process. 

  

The MMP is presented in two main categories, i.e. Mining and Metallurgy (Processing), the scope of work 

of each main package has been agreed with the University of Shtip against the Engineering work 

breakdown structure (WBS). 

 

1.15.2 Phase 2 Early Works Engineering and Execution 

The early works phase will have two main focus points. The first will be to confirm package data. The 

second will be to further the detailed design and finalise the following pre -determined contracts: 

¶ Access Road 

¶ Site Security and Fencing 

¶ Laydown Areas 

¶ Temporary Construction Power 

¶ Water Supply 

  

1.15.3 Phase 3 Detailed Engineering 

The detailed engineering phase will initially focus on procurement of equipment and then on the 

finalisation of the detailed design and 3D model based on certified vendor information to produce 

construction drawings.  

   

1.15.4 Phase 4 Construction and Commissioning 

Construction will commence on finalisation of the environmental and mining permits. Construction will be 

done by locally sourced contractors with equipment being sourced from vendors of international standing. 

 

1.15.5 Key Milestones 

The key milestones for the project are presented in Table 1.18. 
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Table 1.18  

Key Milestones 

ID Description Date 

1 FS Complete  2015/12/15 

2 FEED Complete  2016/03/31 

3 Process Design Complete  2016/03/31 

4 Off Site Access Road Phase 1 Design Complete 2016/03/31 

5 Signed Order for Access Road Contractor (By Euromax Resources) 2016/04/29 

6 Submit MMP & ESIA  2016/07/22 

7 Signed Order for Mills  2016/08/01 

8 Signed Order for Bulk Earthworks Contractor 2016/08/02 

9 Construction Permit Granted  2016/10/31 

10 Construction Power Available 2016/10/31 

11 Construction Water Available 2016/10/31 

12 Signed Order for Thickeners 2016/11/07 

13 Signed Order for Primary Gyratory Crusher 2016/12/07 

14 Signed Order for Civil Contractor 2017/01/17 

15 Signed Order for Flotation Cells  2017/01/27 

16 Signed Order for Regrind Mill 2017/05/05 

17 Detailed Engineering Complete  2017/08/01 

18 Required On Site Date - Mills 2017/12/01 

19 Required On Site Date - Flotation Cells  2018/01/10 

20 Required On Site Date - Regrind Mill 2018/01/22 

21 Required On Site Date - Thickeners 2018/01/29 

22 Required On Site Date - Primary Gyratory Crusher 2018/02/28 

23 TMF Starter Wall Complete 2018/09/28 

24 Plant Construction Complete  2018/10/31 

25 Mining Pre Strip Complete 2018/12/14 

26 Commissioning Complete  2018/12/31 

 

1.15.6 Contract Terms 

For the purposes of this write-up the project execution strategy is EPCM. As such, the contract to be 

placed between Euromax Resources and Amec Foster Wheeler would be the Fédération Internationale 

Des Ingénieurs-Conseils (FIDIC) White Book (Client/Consultant Model Services Agreement). 

 

Amec Foster Wheelerôs role will be three-fold: 

¶ Responsible engineer 

¶ Placing contracts for and on behalf of Euromax Resources 

¶ Supervising the work carried out by the contractors 

 

On signing of contracts with contractors the Civil Contractor will be specifically named the ñMain 

Contractorò to fulfil the role as single point of contact to the government of Macedonia. To this end the 

Civil Contractor will accompany the appointed committee on the final site inspection, hand over a ll 

certificates of completion and apply for the operating license. 
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1.16 INTERPRETATION AND CONCLUSIONS 

The current Ilovica Gold-Copper Project FS justifies continuing development through FEED and detailed 

engineering to project execution. Overall the study complies with industry standard practices for FS level 

and is considered to have an accuracy of plus or minus 10% or better. The scope of the project including 

mine design, mine schedule, process flow sheet and process plant design and engineering, waste 

management and TMF have been assessed and viable solutions defined in each case.  

 

Based on the supplied data and application of appropriate methods, a combination of open pit and hillside 

quarry type mining, a project was outlined that could be profitably mined and based on the results of a 

positive economic analysis of the proposed mine, mineral reserves were identified. The detailed 

production schedule is based on Proven and Probable Reserves. 

 

Processing of the ore using a flow sheet comprising crushing, milling in a SABC circuit, flotation of a 

copper concentrate and treatment of the cleaner scavenger flotation tails for additional recovery of gold 

has been defined as a viable process route. The process route has been sufficiently defined in order to 

establish process operating and capital costs to the required level of detail for a FS level study. Costs 

have been established for a 10 Mt/a operation. The process will produce a copper concentrate with 

payable gold credits as well as doré bars. 

 

Existing infrastructure has been examined and the required additional infrastructure designed to a level 

appropriate for the study. This comprises a system of roads and power lines to connect to the local 

networks, a water pumping network to ensure sufficient makeup water for the plant, a series of buildings 

and workshops to house the various parts of the project and accommodate the required support for this 

and a TMF in the Shtuka valley, adjacent to the mine. The footprint is as compact as possible and has 

the advantage of impacting only the drainage systems, which pass directly by the deposit.  

 

No fatal flaws have been identified within the impact assessment and an international ESIA for financing 

is currently being finalised in parallel with a local EIA that will accompany submissions for a construction 

permit in 2016. 

 

Financial analysis of the parameters defined by the FS demonstrates a viable project. The mine schedule 

taken forward for the economic analysis delivers higher than average grade in the first eight years. The 

project is most sensitive to changes in metal recovery but still presents a positive return within the range 

of sensitivities tested for metal recoveries, price, discount rate, operating costs and capital costs. 

 

1.17 RECOMMENDATIONS 

Specific recommendations have been made in the various sections of this report. In general terms the 

definition of a viable project from the positive results of this FS leads to the recommendation that the 

project should be advanced to the next phases through FEED and detailed engineering to project 

execution. Key aspects of this are listed below. 

 

1.17.1 Metallurgical Test Work and Mineral Processing 

Test work is continuing in order to confirm the assumptions made, the test results of the previous test 

work (PII and PIIR), the current test work (PIII) and to allow the detailed process design phase to proceed 

to completion during the FEED. The programme will include: 
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¶ Repeat tests of any anomalous results where unexpected differences in both recoveries and grades 

of Cu and Au are experienced. Included in this, duplicate tests to confirm the optimum regrind size 

of the rougher concentrate, which should also be evaluated with respect to leach recovery.  

¶ Oxide Cu analyses undertaken on the residual core samples to assist in the oxide investigation and 

to provide additional information relative to metallurgical response. These results will then be 

interpolated into the resource model. Cu oxide analyses will also be carried out  on the various 

flotation products. These various Cu oxide analyses will allow a less conservative evaluation of the 

CIL metallurgical response. 

¶ Ag assays on selected tests for balances and recoveries to be calculated. Ag assays are also 

necessary on core samples for inclusion in the geological block model. Euromax Resources has 

initiated a re-sampling of coarse rejects from the core drilling over the entire deposit to provide 9 m 

composites. These will be analysed for oxide Cu using a citric acid method. Ag assays will be 

included in this exercise. 

¶ Additional LCTs on different domain samples to those carried out in PIIR to confirm the open circuit 

variability tests. Assessments for plant operations have been done using mathematical techniques 

to include the effect of stream recycles which is suitable but should be verified wi th the LCTs. 

¶ Leaching, CIL and de-watering tests on bulk flotation test material.  

¶ CIL test work to confirm leach parameters, adsorption parameters and reagent consumptions, 

including oxygen requirements. The latter is considered essential since the resource material is 

relatively high in soluble Cu and S, which are oxygen consumers. 

¶ Adsorption and elution test to establish the behaviour of Cu and Ag. It is known that the leach 

parameters can be varied to reduce adsorption of Cu onto carbon. A cold elution prior to the hot Au 

elution can also be effective in removal of Cu. This is to be used for the CIL modelling and prediction 

of the doré analysis. 

¶ Settling tests of the concentrate and final tailings slurry streams for optimisation of the thickening 

design requirements. 

¶ Filtration tests to confirm the design parameters for de-watering the concentrate and subsequent 

transport moisture content. 

¶ Bulk solids tests on ore and concentrate to confirm the parameters of bulk density, angle of repose 

and valley angle for confirmation of the design characteristics for the transport and storage of the ore 

and concentrate. 

 

1.17.2 Primary Crusher Location 

The primary crusher location at the egress to the open pit has resulted in a pillar of payable material being 

used to provide a site for the crusher. It is therefore recommended that more detailed work should be 

undertaken as part of the FEED phase and a trade-off be conducted to evaluate the economics of trucking 

versus conveying and offset against the loss of revenue from the reduced mine resources.  

 

1.17.3 Oxide Ore 

The treatment of the oxide ore and hence the need for the stockpile should be reviewed. If this is done in 

conjunction with the crusher location then access to the crusher via the oxide stockpile would not be 

required. 
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1.17.4 Utilities 

Based on the power and water supply requirements it is recommended that Euromax Resources: 

¶ Keep in contact with the local utility, EVN, to explore other feasible solutions for the provision of 

construction power. 

¶ Maintain ongoing communication with MEPSO regarding the application for bulk power supply.  

¶ Conclude the agreement with SPWMC for supply of water. 

 

1.17.5 General 

Facilitate continuous interaction with the local population and expedite and monitor the permit approvals 

processes. 
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2.  INTRODUCTION  

This technical report comprises a FS concerning the Ilovica copper-gold deposit which lies within the 

Ilovica property in Eastern Macedonia owned by Euromax Resources. 

 

The FS was prepared for Euromax Resources, a public company incorporated in British Columbia, 

Canada that is listed on the TSX Venture Exchange.  

 

The maps and tables for this report were produced or derived from existing documents  relating to the 

Property or produced specifically for the report as indicated and, except where otherwise indicated the 

map dates are as per the effective date of this report.  

 

Various authors have contributed to this report and a summary of the qualified persons (QP) responsible 

for each section of this report is provided in Table 2.1. 

 

Table 2.1  

Summary of QPs 

Section Title Company Signee 

1 Summary   

1.1 Property Description Amec Foster Wheeler Hugh Browner, PrEng, MA, MBA, 

FSAIMM 

1.2 Geological Setting and Mineralisation Tetra Tech Robert Davies, BSc, CGeol, EurGeol 

1.3 Exploration Tetra Tech Robert Davies, BSc, CGeol, EurGeol 

1.4 Drilling Tetra Tech Robert Davies, BSc, CGeol, EurGeol 

1.5 Mineral Processing and Metallurgical 

Testing 

Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

1.6 Mineral Resource Estimates Tetra Tech Robert Davies, BSc, CGeol, EurGeol 

1.7 Mineral Reserves DMT Richard Hope, BSc, CEng MIMMM 

1.8 Mining Methods DMT Richard Hope, BSc, CEng MIMMM 

1.9 Recovery Methods Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

1.10 Project Infrastructure   

1.10.1 Plant and Mining Infrastructure Amec Foster Wheeler Pieter Zietsman, PrEng, BSc(Eng) 

1.10.2 Tailings Management Facility Golder Associates 

(UK) Ltd (Golder) 

Roger White, ARSM, BSc, MSc, 

CEng MIMMM 

1.10.3 Hydrology and Hydrogeology SWS Angelo Papaioannou, BA, MCIWEM, 

FGS, CGeol 

1.11 Environmental and Social Studies  Golder Gareth Digges La Touche, MSc, FGS, 

CGeol, EurGeol 

1.12 Market Studies and Contracts  Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

1.13 Capital and Operating Costs    

1.13.1 Capital Costs Amec Foster Wheeler Peter Critcher, PrEng, BEng 

1.13.2 Operating Costs Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

1.14 Economic Analysis  Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

1.15 Project Implementation Plan Amec Foster Wheeler Gavin Chamberlain, PrEng, BSc(Eng) 

1.16 Interpretation and Conclusions Amec Foster Wheeler Hugh Browner, PrEng, MA, MBA, 

FSAIMM 
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Table 2.1  

Summary of QPs 

Section Title Company Signee 

1.17 Recommendations Amec Foster Wheeler Hugh Browner, PrEng, MA, MBA, 

FSAIMM 

2 Introduction Amec Foster Wheeler Hugh Browner, PrEng, MA, MBA, 

FSAIMM 

3 Reliance on Other Experts  Amec Foster Wheeler Hugh Browner, PrEng, MA, MBA, 

FSAIMM 

4 Property Description and Location Amec Foster Wheeler Hugh Browner, PrEng, MA, MBA, 

FSAIMM 

5 Accessibility, Climate, Local Resources, 

Infrastructure and Physiography 

  

5.1 Site Topography, Elevation and 

Vegetation 

Amec Foster Wheeler Hugh Browner, PrEng, MA, MBA, 

FSAIMM 

5.2 Meteorology SWS Angelo Papaioannou, BA, MCIWEM, 

FGS, CGeol 

5.3 Local Population Amec Foster Wheeler Hugh Browner, PrEng, MA, MBA, 

FSAIMM 

5.4 Regional Infrastructure Amec Foster Wheeler Hugh Browner, PrEng, MA, MBA, 

FSAIMM 

6 History Tetra Tech Robert Davies, BSc, CGeol, EurGeol 

7 Geological Setting and Mineralisation Tetra Tech Robert Davies, BSc, CGeol, EurGeol 

8 Deposit Types Tetra Tech Robert Davies, BSc, CGeol, EurGeol 

9 Exploration Tetra Tech Robert Davies, BSc, CGeol, EurGeol 

10 Drilling Tetra Tech Robert Davies, BSc, CGeol, EurGeol 

11 Sample Preparation, Analyses and 

Security 

Tetra Tech Robert Davies, BSc, CGeol, EurGeol 

12 Data Verification Tetra Tech Robert Davies, BSc, CGeol, EurGeol 

13 Mineral Processing and Metallurgical 

Testing 

  

13.1 Metallurgical Test Samples Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

13.2 Mineralogical Test Work Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

13.3 Phase II and Phase II Residual Test 

Work Review 

  

13.3.1 Comminution Test Work Amec Foster Wheeler Dean David, FAusIMM, CP(Met) 

13.3.2 Flotation Test Work Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

13.3.3 Gravity Recoverable Gold Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

13.3.4 Cyanide Leaching Tests  Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

13.4 Phase III Metallurgical Test Work Review   

13.4.1 Planned Test Work Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

13.4.2 Comminution Test Work Amec Foster Wheeler Dean David, FAusIMM, CP(Met) 

13.4.3 Flotation Test Work Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

13.4.4 Estimated Metal Distributions Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

13.4.5 Comments Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

13.4.6 Future Test Work Requirements  Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 
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Table 2.1  

Summary of QPs 

Section Title Company Signee 

14 Mineral Resource Estimates Tetra Tech Robert Davies, BSc, CGeol, EurGeol 

15 Mineral Reserve Estimates DMT Richard Hope, BSc, CEng MIMMM 

16 Mining Methods DMT Richard Hope, BSc, CEng MIMMM 

17 Recovery Methods   

17.1 Flow Sheet Development Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

17.2 Flow Sheet Selection   

17.2.1 General Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

17.2.2 Grinding Circuit Design Amec Foster Wheeler Dean David, FAusIMM, CP(Met) 

17.2.3 Gravity Recoverable Gold Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

17.2.4 Flotation Circuit Design Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

17.2.5 Cyanide Leaching and Adsorption Tests  Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

17.2.6 Design Criteria Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

17.2.7 Process Description Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

17.2.8 Mass and Water Balance Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

17.2.9 Process Control Philosophy Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

17.2.10 Metallurgical and Assay Laboratory Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

17.3 Engineering   

17.3.1 Engineering Development Amec Foster Wheeler Hugh Browner, PrEng, MA, MBA, 

FSAIMM 

17.3.2 Civil Amec Foster Wheeler Pieter Zietsman, PrEng, BSc(Eng) 

17.3.3 Structural Amec Foster Wheeler Pieter Zietsman, PrEng, BSc(Eng) 

17.3.4 Mechanical Amec Foster Wheeler Peter Critcher, PrEng, BEng 

17.3.5 Piping Amec Foster Wheeler Peter Critcher, PrEng, BEng 

17.3.6 Electrical Amec Foster Wheeler Jeff White, CEng, PrEng, BEng 

17.3.7 Control and Instrumentation Amec Foster Wheeler Jeff White, CEng, PrEng, BEng 

18 Project Infrastructure   

18.1 Plant and Mining Infrastructure Amec Foster Wheeler Pieter Zietsman, PrEng, BSc(Eng) 

18.2 Tailings Management Facility Golder Roger White, ARSM, BSc, MSc, 

CEng MIMMM 

18.3 Hydrology and Hydrogeology SWS Angelo Papaioannou, BA, MCIWEM, 

FGS, CGeol 

19 Market Studies and Contracts  Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

20 Environmental Studies, Permitting and 

Social or Community Impact 

Golder Gareth Digges La Touche, MSc, FGS, 

CGeol, EurGeol 

21 Capital and Operating Costs    

21.1 Capital Costs   

21.1.1 Overall Capital Costs Summary Amec Foster Wheeler Peter Critcher, PrEng, BEng 

21.1.2 Mining (1000) DMT Richard Hope, BSc, CEng MIMMM 

21.1.3 Process Plant (3000) Amec Foster Wheeler Peter Critcher, PrEng, BEng 

21.1.4 Tailings Management Facility (4000) Golder Roger White, ARSM, BSc, MSc, 

CEng MIMMM 

21.1.5 Off Site Infrastructure (5000) Amec Foster Wheeler Peter Critcher, PrEng, BEng 



  

Ilovica Gold-Copper Project  

Feasibility Study Technical Report  

 

 

ILOVICA PROJECT FS TECHNICAL REPORT_REVB 

S2233-0000-BA00-RPT-2000 

  Page 43 

Amec Foster Wheeler  

Table 2.1  

Summary of QPs 

Section Title Company Signee 

21.1.6 On Site Infrastructure (7000) Amec Foster Wheeler Peter Critcher, PrEng, BEng 

21.1.7 EPCM Indirects (8000) Amec Foster Wheeler Peter Critcher, PrEng, BEng 

21.1.8 Temporary Facilities (9000) Amec Foster Wheeler Peter Critcher, PrEng, BEng 

21.2 Operating Costs   

21.2.1 Overall Operating Costs Summary Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

21.2.2 Mining (1000) DMT Richard Hope, BSc, CEng MIMMM 

21.2.3 Process Plant (3000) Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

21.2.4 Tailings Management Facility (4000) Golder Roger White, ARSM, BSc, MSc, 

CEng MIMMM 

21.2.5 Off Site Infrastructure (5000) Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

21.2.6 On Site Infrastructure (7000) Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

22 Economic Analysis  Amec Foster Wheeler Berno Dippenaar, PrEng, BEng 

23 Adjacent Properties N/A  

24 Other Relevant Data and Information Amec Foster Wheeler Gavin Chamberlain, PrEng, BSc(Eng) 

25 Interpretation and Conclusions Amec Foster Wheeler Hugh Browner, PrEng, MA, MBA, 

FSAIMM 

26 Recommendations Amec Foster Wheeler Hugh Browner, PrEng, MA, MBA, 

FSAIMM 

27 References N/A  

 

Mr. Robert Davies of Tetra Tech conducted a site visit between the 16th and 20th of June 2015. Mr. Davies 

is a BSc, CGeol, EurGeol and a QP as defined by NI 43-101. 

 

Mr. Richard Hope of DMT conducted a site visit between the 27 th and 29th of May 2015. Mr. Hope is a 

BSc, CEng MIMMM and a QP as defined by NI 43-101. 

 

Mr. Hugh Browner of Amec Foster Wheeler conducted a site visit between the 15 th and 19th of February 

2015. Mr. Browner is a PrEng, MA, MBA, FSAIMM and a QP as defined by NI 43-101. 
 

Mr. Berno Dippenaar of Amec Foster Wheeler conducted a site visit between the 15th and 19th of February 

2015. Mr. Dippenaar is a PrEng, BEng and a QP as defined by NI 43-101. 

 

Mr. Pieter Zietsman of Amec Foster Wheeler conducted a site visit between the 15th and 19th of February 

2015. Mr. Zietsman is a PrEng, BSc(Eng) and a QP as defined by NI 43-101. 

 

Mr. Gavin Chamberlain of Amec Foster Wheeler conducted a site visit between the 12 th and 14th of June 

2015. Mr. Chamberlain is a PrEng, BSc(Eng) and a QP as defined by NI 43-101. 

 

Mr. Dean David of Amec Foster Wheeler conducted a site visit between the 13 th and 14th of June 2015. 

Mr. David is a FAusIMM, CP(Met) and a QP as defined by NI 43-101. 
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3.  RELIANCE ON OTHER EX PERTS  

For legal aspects of the exploration licences, mining concessions, royalties and rights granted by the 

Government of Macedonia, along with environmental and political issues, the authors are relying on 

information provided by Euromax Resources and its legal representatives, Mens Legis of Skopje, 

Macedonia. This is disclosed in Section 4.2. 

 

Work done by Amec Foster Wheeler has been used by the authors for Sections 13, 17, 18, 21, 22 and 

24. 

 

Work done by Tetra Tech has been used by the authors for Sections 6, 7, 8, 9, 10, 11, 12 and 14. 

 

Work done by DMT has been used by the authors for Sections 15, 16 and 21.  

 

Work done by Golder has been used by the authors for Sections 18, 20 and 21. 

 

Work done by SWS has been used by the authors for Section 5 and 18. 
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4.  PROPERTY DESCRIPTION  AND LOCATION  

4.1 LOCATION 

The Ilovica property is located in the southeast of Macedonia, approximately 15 km to the west of the 

border with Bulgaria, as shown in Figure 4.1. The centre of the mineralised zone is located at coordinates 

7 654 000 E, 4 595 500 N Hermannskogel Projection. 

 

Figure 4.1  

Regional Location Map 

 

 
 Source: Nations Online Project 

 

The project lies within the municipality of Bosilovo, approximately 20 km to the east of the town of 

Strumica (Figure 4.2) and is situated on the western slopes of the Maleġevske mountain range. The 

project area is part of Mount Ograzhden and ranges from 450 m AMSL to a maximum elevation of 

approximately 860 m AMSL. The main valley where the village of Ilovica is located, is at approximately 

260 m AMSL. 
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Figure 4.2  

Local Location Map 

 

 
Source: Google Maps 

 

4.2 MINERAL TENURE 

4.2.1 Mineral Rights 

Mining is mainly regulated by the Law on Mineral Resources (ñOfficial Gazette of the Republic of 

Macedoniaò Nos. 136/12, 25/13, 93/13, 44/14, 160/14, 129/2015 and 192/2015) and respective bylaws 

passed by the Ministry of Economy. The right to conduct the exploitation of mineral resources is acquired 

by receiving a concession for exploitation by the Government.  Any legal entity, including foreign legal 

entities with branch offices registered within the Central Register, is entitled to such right on obtaining 

exploitation concession, under the terms prescribed by the Law. 

 

4.2.2 Property Details 

The two contiguous concession agreements, held in the name of Euromax Resources DOO Skopje 

(concessionaire), covering the locality of ñIlovicaò, municipality Bosilovo and municipality Novo Seloin 

Macedonia, known as Ilovica 6 and Ilovica 11, are: 

¶ Concession Agreement for exploitation of minerals ï ores of copper and gold at the locality ñIlovicaò, 

municipality Bosilovo, registered with the Ministry of Economy of the Republic  of Macedonia 

(ñMinistryò) under the archive number 24-4563/1 from 23/09/2014 and Euromax Resources DOO 

Skopjeôs archive number 09-10/14 from 10/10/2014, as amended and supplemented with Annex to 

the Concession Agreement registered with the Ministry under the archive number  24-4170/1 from 
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22/06/2015 and Euromax Resources DOO Skopjeôs archive number 0302-256/15 from 22/06/2015 

(ñConcession Agreementò or ñIlovica 6ò); 

¶ Concession Agreement for exploitation of minerals ï ores of copper and gold at the locality ñIlovicaò, 

municipality Bosilovo and municipality Novo Selo, registered with the Ministry under the archive 

number 24-40/2 from 13/01/2016 and Euromax Resources DOO Skopjeôs archive number 0402-

09/16 from 13/01/2016 (ñNew Concession Agreementò or ñIlovica 11ò); 

 

The Concession Agreement is valid until 24 July 2042. The New Concession Agreement is valid for 

30 years as of the day of signing, i.e. until 13 January 2046. 

 

The Concession Agreement and the New Concession Agreement have been certified as being in good 

standing by Mens Legis Law Firm based in Skopje. 

 

The concession area and concession coordinates are presented in Figure 4.3 and Table 4.1, respectively. 

 

Figure 4.3  

Concession Area 
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Table 4.1  

Concession Coordinates 

Point No. Easting Northing 

SOP 1 4596857.126 7654562.840 

SOP 2 4596857.126 7656000.000 

SOP 3 4595759.035 7656000.000 

SOP 4 4595759.035 7658463.118 

SOP 5 4594599.830 7658374.874 

SOP 6 4593000.000 7655205.397 

SOP 7 4593000.000 7652701.593 

SOP 8 4595383.880 7652701.593 

 

4.2.3 Surface Rights 

Mineral resources are owned by the Republic of Macedonia, irrespective of the ownership of the land 

they are located on. 

 

The area (land) that is granted for exploitation of minerals ï ores of copper and gold, amounts to some 

17.1 km2 and it is located in the locality of Ilovica, municipality Bosilovo and municipality Novo Selo, 

Macedonia. The concessionaire does not establish ownership over the state owned land on which the 

exploitation shall be performed and the land remains state property. Therefore the right to develop the 

property is granted through a construction permit and urbanisation process. 

 

The Expropriation Law (ñOfficial Gazette of Republic of Macedoniaò Nos. 95/2012, 131/2012, 24/2013, 

27/2014, 104/2015 and 192/2015) prescribes that the right of ownership, inter alia, could be restricted 

due to temporary seizure of the land for the purpose of performing detailed geological explorations.  

 

4.2.4 Taxes and Royalties 

There are no special rules applicable to the taxation of exploration mining entities.  The only exception is 

prescribed in that the turnover of gold and other precious metals towards the central bank is exempted 

from value added tax (VAT). 

 

The concessionaire performing detailed geological explorations of mineral resources is obliged to pay a 

one-part fee for the use of an area, in an amount determined depending on the type of mineral resource. 

 

The compensation for the concession for exploitation of minerals (concession fee) is consisted of: 

¶ An annual fee for use of the location, i.e. the area granted with the exploitation concession, 

depending on the type of the mineral that is subject to the concession,  

¶ Compensation for exploitation of the minerals ï ores of copper and gold, that are subject to the 

concession. 

 

The amount and manner of payment of the concession fee is specified in the Tariff Book for determination 

of the amount of the compensation for issuing permits and concessions for detailed geological 

explorations and concessions for exploitation of minerals. 
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The annual fee for use of the location or the surface amounts to 180 000 Denar/km2 (2 926.83 ú/km2) for 

surface and/or underground exploitation of metallic minerals.  

 

The compensation for exploitation of the minerals amounts to: 

¶ 2% of the market value of the metal of copper per ton in each ton of copper concentrate produced. 

¶ 2% of the market value of the gold produced in each ton of gold concentrate produced.  

 

The grounds for calculation of the compensation for exploitation of the minerals that the concessionaire 

is obliged to pay for the produced quantities of minerals is the Official Report on the average price of 

metals on the London Metal Stock Exchange for the period of 3 (three) months backwards (market value). 

Based on the Official Report on the average price of metals, the Ministry of Economy quarterly publishes 

the average price of the metals in the Official Gazette of the Republic of Macedonia. 

 

4.2.5 Property Maintenance and ñClose-out Costsò 

The concessionaire is obliged to implement at its own expense measures for environmenta l protection 

and protection of nature and cultural heritage, as well as measures for re -cultivation of the land in 

accordance with the law. 

 

The concessionaire is obliged to compensate in whole the damage caused to third persons during the 

exploitation of minerals and the damage caused to the environment. 

 

After finishing the exploitation and the mining works, the concessionaire is obliged to perform reparation 

of the area and re-cultivation of the land. In case the concessionaire does not perform this activity, the 

grantor will perform the reparation at the expense of the concessionaire. All costs for reparation of 

eventually occurred deformations on the road and road zone, during the exploitation or from motion and 

operation of the mechanisation on the road infrastructure shall be covered by the concessionaire. 

 



  

Ilovica Gold-Copper Project  

Feasibility Study Technical Report  

 

 

ILOVICA PROJECT FS TECHNICAL REPORT_REVB 

S2233-0000-BA00-RPT-2000 

  Page 50 

Amec Foster Wheeler  

5.  ACCESSIBILITY, CLIMA TE, LOCAL RESOURCES,  INFRASTRUCTURE AND 

PHYSIOGRAPHY  

5.1 SITE TOPOGRAPHY, ELEVATION AND VEGETATION 

The project is situated on the western slopes of the Maleġevske mountain range (Figure 5.1). The project 

area is part of Mount Ograzhden and ranges from 450 m AMSL to a maximum elevation of approximately 

860 m AMSL. The main valley where the village of Ilovica is located is at approximately 260 m AMSL. 

 

Figure 5.1  

View of the Ilovica Project Area Looking West 

 Source: Tetra Tech 

 

The area comprises an undulating mountainous topography, with moderately rugged steep slopes up to 

30° and generally rounded mountain tops, Figure 5.2. The Strumica valley floor is flat, Figure 5.3.  
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Figure 5.2  

View of the Mountainous Topography Looking West from the Project Area 

 Source: Tetra Tech 

 

Figure 5.3  

View of the Flat Valley Floor Looking East from the Project Area 

 Source: Tetra Tech 
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The mountains of the area are relatively unspoiled and contain a combination of Sub- Mediterranean 

Balkan forests and Balkan Mid-European forests. The forests are natural and include oak, beech, 

chestnut, black and white pine and walnut trees, with Sessile Oak forests dominating. Clearing of the 

forest for livestock pasture has occurred creating steppes on the less steep saddles and lower slopes. 

Where this has occurred, meadow grassland now predominates.  

 

5.2 METEOROLOGY 

5.2.1 Approach 

Establishing the meteorology of the project site was undertaken by SWS and Golder. Long term 

meteorological records for Strumica meteorological station and Ilovica village rain gauge were obtained 

from the national Hydrometeorological Service in Skopje. In May 2013 Euromax Resources established 

an automatic weather station at 850 m AMSL in the vicinity of the proposed plant site which has recorded 

rainfall, temperature, humidity, solar radiation and wind speed and direction at various sub -daily time 

intervals. The meteorological station was supplemented by a network of rain gauges and snow boards 

established by SWS in the Jazga and Shtuka catchments in early 2014 as shown in Figure 5.4. Details 

of the rain gauges, snow boards and QA/QC procedures used on rain gauge data are presented in the 

ESIA Baseline Report (Golder and SWS, in prep.)2 
 

Figure 5.4  

Hydrometric Network 

 
 

                                                 
2 Golder and SWS. In prep. Ilovica Gold-Copper Project Environmental and Social Impact Assessment. Environmental 

Baseline Report. 
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As rainfall records at elevation in the project catchments were short and inadequate for engineering 

design, the daily rainfall records at Ilovica and Strumica, the nearest long term stations to the project site, 

were transposed to synthesise a 54 yr daily rainfall record at each of the project rain gauges including 

the plant site. This was done by applying adjustment factors to the Euromax Resources met station 

record. The adjustment factors were derived between the overlapping Euromax Resources met station 

and daily rainfall records from both Strumica and Ilovica. The synthesised rainfall record for the plant site 

was analysed to obtain design rainfalls. 

 

SWS and the UK Met Office were commissioned by Euromax Resources to estimate the probable 

maximum precipitation (PMP) for input to the design of the TMF. 

 

5.2.2 Regional Meteorology 

Owing to its southerly, landlocked situation, Macedoniaôs regional meteorology is characterised by a 

combination of Mediterranean and continental-style climates. The typical Mediterranean climate of warm, 

dry summers and mild, wet winters is modified by the proximity of continental Eurasia so that summers 

are hot with generally cold, but variable winters and a double peak in rainfall in late spring and 

autumn/winter. 

 

5.2.3 Project Site Meteorology 

5.2.3.1 Rainfall 

Table 5.1 presents annual statistics for the historical daily rainfall records at Strumica, Ilovica village and 

the synthesised rainfall record at the plant site. The rainfall record for the plant site may also be 

considered representative of rainfall on the deposit area. Note that data are presented by hydrological 

year, which starts in October. The hydrological year starts when the hydrological system is on average 

at its driest. 

 

Table 5.1  

Annual rainfall statistics for Strumica, Ilovica village and plant site 

 
Elev. 

(m AMSL) 
Start End 

Length 

of 

record 

(years) 

Mean 

(mm) 

Min 

(mm) 

Max 

(mm) 

Variance 

(mm2) 

Standard 

Deviation 

(mm) 

Coefficient 

of Variation 

(%) 

Strumica 232 
Oct 

1960 

Sep 

2014 
54 580 311 800 11432 107 18 

Ilovica 292 
Oct 

1960 

Sep 

2011 
51 546 297 835 12659 113 21 

Plant site 850 
Oct 

1960 

Sep 

2014 
54 715 406 1039 18738 137 19 

Data sources: Hydrometeorological Service, Skopje; Euromax Resources 

 

Figure 5.5 shows the time series of synthesised annual rainfalls for the plant site.  Drought conditions 

occurred in 1991/92 and 1992/93 and again in 1999/2000 and 2000/01.  
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Figure 5.5  

Estimated annual rainfall series, plant site, hydrological years 1960/61-2013/14 

 
 

Figure 5.6  

Frequency analysis of annual rainfalls at plant site, 1960/61-2013/14 

 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































