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Executive Summary 

On behalf of Endomines Oy, Maptek KRJA Systems Pty Ltd has produced a mineral reserve 

report for the Hosko project. This report has been compiled with reference to the JORC code 

2004 edition guidelines. Under these guidelines it was found that the report is in accordance 

with generally accepted industry standards and is suitable for the assessment of proven and 

probable mineral reserves. 

The deposit is located 50km north east of the town of Ilomatsi in Eastern Finland, 

approximately 500km north east of Helsinki. This reserve estimate has been generated 

using all information available at the time of writing, most of which comes from the mineral 

resource estimate prepared by Runge Ltd in December 2008. 

The original data supplied by Endomines consisted of geological triangulation models, a 

Microsoft Access™ drillhole database and a geological block model containing the mineral 

resource grades. The mineral resource grades were estimated by Runge Ltd. Variable high 

grade gold cuts based on individual domain statistics, and a cut-off grade of 0.5g/t gold were 

applied. Maptek has not verified the accuracy of any of this information. All available data 

was converted from Surpac to Vulcan software format. The table below summarises the 

diluted mineral reserves quantified in this report. 

Hosko mineral reserves (5% ore loss & 15% dilution). 

Elevation 
(-mRL) 

Proven Reserve Probable Reserve Proven + Probable 

Au Volume Tonnes Au Volume Tonnes Au Volume Tonnes 

215 → 210 
      

- - - 

210 → 205 
      

- - - 

205 → 200 4.12 49 122 1.86 202 555 2.27 246 677 

200 → 195 2.88 605 1,524 1.58 2,570 7,068 1.81 3,124 8,592 

195 → 190 5.69 1,103 2,775 1.57 3,630 9,983 2.46 4,639 12,758 

190 → 185 7.88 1,147 2,887 1.79 3,634 9,994 3.15 4,684 12,882 

185 → 180 12.11 1,737 4,373 3.17 2,640 7,259 6.53 4,230 11,633 

180 → 175 18.38 101 255 15.05 3,979 10,941 15.13 4,071 11,196 

175 → 170 
   

17.62 3,910 10,753 17.62 3,910 10,753 

170 → 165 
   

18.19 3,687 10,138 18.19 3,687 10,138 

165 → 160 
   

14.77 3,733 10,267 14.77 3,733 10,267 

160 → 155 
   

11.20 3,210 8,827 11.20 3,210 8,827 

155 → 150 
   

8.93 2,846 7,827 8.93 2,846 7,827 

150 → 145 
   

10.52 2,157 5,931 10.52 2,157 5,931 

145 → 140 
   

11.56 1,964 5,402 11.56 1,964 5,402 

140 → 135 
   

13.06 1,309 3,601 13.06 1,309 3,601 

135 → 130 
   

8.78 1,232 3,388 8.78 1,232 3,388 

130 → 125 
   

7.83 829 2,279 7.83 829 2,279 

125 → 120 
   

7.28 546 1,501 7.28 546 1,501 

TOTAL 8.46 4,742 13,041 10.01 42,078 115,713 9.86 46,418 127,651 
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A gold price of 720 USD / ounce (17.81 EUR / gram when applying a 1.3 currency 

conversion) was used for the pit optimisation & financial modelling of this deposit. All Inferred 

Resources are additional to the Mineral Reserves. 

This report has been reviewed and revised by Dr. Ioannis Kapageridis, acting as a Qualified 

Person according to JORC code. Dr. Ioannis Kapageridis is a Chartered Engineer and a 

Professional Member of the Institute of Materials, Minerals and Mining (UK). 

 
 
 
Scott Britton 

Technical Services Manager (Europe) 

Dr. Ioannis Kapageridis, PhD CEng CSci MIMMM 

Mining Engineer 
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1.0 Block model and Ore Resources 

The block model (Hosko_blockmod_12_2008.str, created December 2008) was exported 

into ASCII format by Endomines. The ASCII file was then imported into a Vulcan block 

model (hosko_original.bmf). The main block model variables are shown in the following 

table. 

Table 1: Block model variables of Hosko block model.  

Variable Description 

au_cut Reportable cut gold 

au_uncut Reportable uncut gold 

class JORC resource classification  (measured, indicated, inferred) 

mined Y,N 

pod Wireframe objects 

bd Density 

type RES, VOID, WASTE, MS 

In addition to the above variables, a number of estimation parameters are also included in 

the block model. A specific gravity of 2.75t/m3 is assumed for all rock, according to regular 

density measurements collected by Endomines from diamond core samples. The glacial till 

boundary was added to the block model by Maptek using information from the supplied 

drillholes. All waste above this boundary is considered to be soil with a specific gravity of 

1.80t/m3. Measured, Indicated and Inferred mineral resources using various different cut off 

grades are presented in Table 2. 

Table 2: Mineral Resources by Gold Cut Off Grade.  

Cutoff 
Measured Resources Indicated Resources Inferred Resources Total 

Au Volume Tonnage Au Volume Tonnage Au Volume Tonnage Au Volume Tonnage 

0.5 0.75 1066.36 2932.48 0.82 44081.49 121224.09 0.83 54638.36 150255.50 0.824392 99786.20 274412.06 

1 1.21 1024.38 2817.04 1.24 43431.32 119436.13 1.22 38055.28 104652.03 1.228804 82510.98 226905.19 

1.5 1.77 505.85 1391.09 1.75 38621.97 106210.42 1.77 33179.23 91242.89 1.758215 72307.06 198844.41 

2 2.32 219.70 604.16 2.24 23269.68 63991.62 2.26 33243.72 91420.23 2.248152 56733.10 156016.01 

2.5 2.64 49.80 136.95 2.70 13287.69 36541.15 2.77 22647.64 62281.00 2.746929 35985.13 98959.10 

3 3.00 93.75 257.81 3.21 8751.64 24067.01 3.18 8005.62 22015.45 3.193563 16851.01 46340.27 

3.5 3.74 134.76 370.60 3.77 3314.32 9114.39 3.80 3295.79 9063.41 3.784918 6744.87 18548.39 

4 4.12 26.37 72.51 4.22 2495.03 6861.34 4.22 2316.29 6369.81 4.216265 4837.69 13303.65 

4.5 4.92 38.09 104.74 4.75 1288.01 3542.04 4.77 1674.64 4605.25 4.759911 3000.74 8252.02 

5 5.38 13.67 37.60 5.23 741.18 2038.24 5.35 888.61 2443.69 5.295711 1643.47 4519.53 

5.5 5.52 40.04 110.11 5.69 749.00 2059.75 5.88 151.35 416.21 5.715632 940.39 2586.07 

6 
   

6.18 364.24 1001.67 6.22 334.95 921.10 6.200212 699.19 1922.77 

6.5 42.43 798.79 2196.68 46.77 8199.82 22549.51 7.20 483.38 1329.30 44.39096 9481.99 26075.48 
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As resources, according to JORC code and at 0.5 g/t cut-off, are classified 2,932.48t in the 

Measured, 121,224.09t in the Indicated, and 150,255.50t in the Inferred category. Figure 1 

shows the grade-tonnage curve for the Hosko deposit. Tonnage decreases fast with an 

increasing cut-off up to 2.5g/t. 

 

Figure 1: Hosko Grade-Tonnage Curve. 
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The grades and tonnages by elevation, at 0.5 g/t cut off grade, are presented in Table 3.  

Table 3: Hosko Geological Inventory by Levels. 

Elevation 
(-mRL) 

Measured Resource Indicated Resource Inferred Resource Combined Resource 

Au Volume Tonnes Au Volume Tonnes Au Volume Tonnes Au Volume Tonnes 

нмл Ҧ нлл 4.85 52 144 2.18 210 577 1.98 1,237 3,402 2.11 1,500 4,124 

нлл Ҧ мфл 5.37 1,458 4,008 1.77 6,660 18,316 1.86 2,472 6,797 2.29 10,590 29,121 

мфл Ҧ мул 11.99 2,417 6,646 1.99 14,882 40,927 2.23 5,451 14,991 3.11 22,751 62,564 

мул Ҧ мтл 21.13 85 234 7.02 22,656 62,303 2.15 6,068 16,686 6.04 28,808 79,223 

мтл Ҧ мсл 
   

6.66 24,043 66,118 2.04 6,606 18,167 5.66 30,649 84,285 

мсл Ҧ мрл 
   

4.32 24,427 67,175 1.60 6,649 18,285 3.74 31,076 85,459 

мрл Ҧ мпл 
   

3.56 27,019 74,302 1.30 6,297 17,317 3.14 33,316 91,620 

мпл Ҧ мол 
   

2.85 26,023 71,562 1.46 7,808 21,471 2.53 33,830 93,033 

мол Ҧ мнл 
   

2.03 17,449 47,986 1.87 14,718 40,474 1.96 32,167 88,460 

мнл Ҧ ммл 
   

1.14 10,218 28,099 1.86 20,373 56,026 1.62 30,591 84,125 

ммл Ҧ млл 
   

0.90 7,172 19,724 1.81 20,316 55,869 1.57 27,488 75,592 

млл Ҧ фл 
   

0.87 5,819 16,003 2.00 19,278 53,014 1.74 25,097 69,017 

фл Ҧ ул 
   

0.81 2,017 5,547 1.71 21,514 59,163 1.63 23,531 64,710 

ул Ҧ тл 
      

1.57 21,870 60,142 1.57 21,870 60,142 

тл Ҧ сл 
      

1.69 20,089 55,245 1.69 20,089 55,245 

сл Ҧ рл 
      

1.80 17,738 48,779 1.80 17,738 48,779 

рл Ҧ пл 
      

1.86 431 1,186 1.86 431 1,186 

TOTAL 9.68 4,012 11,032 3.70 188,595 518,637 1.78 198,915 547,016 2.79 391,522 1,076,685 

 

The highest grades occur between 130 and 210 –mRL, with small variations between 

resource categories.  

1.1. Input Parameters  

The costing assumptions are based on the mining contractor prices received by Endomines. 

The contractors have provided a quote on open pit works, including production drilling, 

blasting, mucking and hoisting works in production phase. Dewatering arrangements and 

connection to the local power grid as well as excavation supervision / grade control 

personnel are to be provided by Endomines.  

The contract prices were received in March 2009, a selection of leading open pit contractors 

provided quotes for the open pit works as required by Endomines. All excavation costs are 

based on the preferred contractor’s rates. The access road construction is to be carried out 

by the contractor and costs are included within the supplied rates. In addition to power, 

pumps and hoses, Endomines is required to deliver gravel for road maintenance. 
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The prices received from independent, reliable and experienced mining contractors are as 

follows: 

• Ore excavation, transportation to ore dump (sg ~2,75) 1.60  €/m3 (in situ) 
• Waste rock excavation, transportation to waste dump 3,60 €/m3 (in situ) 
• Transportation cost to a mill     2,50 €/t 
 

The March 2009 prices were significantly lower when compared to the prices received 

previously. The reason for these lower prices may be due to the availability of detailed plans 

for the works. In addition, lower fuel prices and less favourable market conditions could have 

affected the quotes. 

2.0 Geotechnical Issues 

A geotechnical analysis was carried out by WSP engineering. The results of the study 

“Stability Analysis of Endomine Oy’s Rämesuo, Hosko, Muurisuo, Pampalo East Open Pits” 

were applied during the pit optimisation & design stages of this report. 
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3.0 Mine design 

3.1. Optimisation Input 

The open pit optimisation was carried out using the Lerchss-Grossman algorithm. The cost 

model used involved the following costs: 

General Costs 
 

  Overburden (Topsoil)  Removal < 0.5km 1.40 €/cu.m 

Waste Excavation < 0.5km 1.80 €/cu.m 

Waste Haulage (Hoisting < 0.5km) 1.80 €/cu.m 

Ore Excavation < 0.5km 0.90 €/t 

Ore Haulage (Hoisting < 0.5km) 0.70 €/t 

Ore Transportation   2.50 €/t 

Milling 13.38 €/t 

Land owner fee (dressed ore only) 0.10 €/t 

Mill Recovery 88 % 

Gold Price 17.81 €/g 

Payability 98 % 

Ore Loss 5 % 

Dilution 15 % 

Rehabilition 1.00 €/cu.m 

 

Ore excavation, as well as waste rock excavation price, includes all the works and costs 

involved into process, including blasting, explosives, labour and equipment on schedule of 

rates principle. Milling cost is assumed to cover both the fixed and variable costs related to 

ore processing. 

The revenue model used in optimisation assumed ignored the transportation costs of 

concentrate. Because the off take agreements have not been finalised, take mill recovery of 

88 % and 98 % payability of gold was used in optimisation. A gold price of 17.81 €/t 

(720USD/ oz) was employed in the revenue model.     

Based on the results of the Geotechnical report by WSP Engineering, a 57 degree gradient 

was used in the optimisation for all pit walls facing in an easterly direction. A 56 degree 

gradient was used in for all walls facing west.  The ore recovery is assumed to be 95 %. The 

optimisation was carried out as “zero” profit principle. The air content of blocks intersecting 

the topography was also considered and their volumes and tonnages adjusted accordingly. 

The final pit optimisation shell is shown in Figure 2. 
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Figure 2: Hosko Final Pit Optimisation Shell. 

The ore tonnes and grades of the final pit shell are presented in Table 4, and waste 

quantities in Table 5.  

Table 4: Resources of final optimum pit shell. 
Elevation 

(-mRL) 

Measured Indicated Measured + Indicated 
 

Inferred Resource 

Au Volume Tonnes Au Volume Tonnes Au Volume Tonnes 
 

Au Volume Tonnes 

ннл Ҧ нмр - - - - - - - - - 
    

нмр Ҧ нмл - - - - - - - - - 
    

нмл Ҧ нлр - - - - - - - - - 
 

2.15 218 600 

нлр Ҧ нлл 5.05 49 135 2.18 210 577 2.72 259 712 
 

1.99 847 2,329 

нлл Ҧ мфр 3.31 507 1,395 1.92 1,874 5,153 2.22 2,381 6,548 
 

1.95 656 1,804 

мфр Ҧ мфл 6.54 924 2,540 1.88 2,801 7,703 3.04 3,725 10,243 
 

2.12 411 1,131 

мфл Ҧ мур 9.06 961 2,643 2.08 3,451 9,490 3.60 4,412 12,133 
 

3.10 1,123 3,087 

мур Ҧ мул 13.92 1,456 4,003 3.07 4,212 11,582 5.86 5,667 15,585 
 

3.03 1,220 3,354 

мул Ҧ мтр 21.13 85 234 12.34 5,439 14,958 12.47 5,524 15,192 
 

3.22 967 2,658 

мтр Ҧ мтл - - - 15.55 4,867 13,385 15.55 4,867 13,385 
 

3.48 756 2,080 

мтл Ҧ мср - - - 15.75 4,716 12,969 15.75 4,716 12,969 
 

3.71 581 1,598 

мср Ҧ мсл - - - 13.55 4,535 12,471 13.55 4,535 12,471 
 

3.48 411 1,131 

мсл Ҧ мрр - - - 10.31 4,095 11,261 10.31 4,095 11,261 
 

1.62 191 526 

мрр Ҧ мрл - - - 8.82 3,441 9,462 8.82 3,441 9,462 
 

0.71 6 17 

мрл Ҧ мпр - - - 9.70 2,830 7,782 9.70 2,830 7,782 
    

мпр Ҧ мпл - - - 11.92 2,121 5,833 11.92 2,121 5,833 
    

мпл Ҧ мор - - - 13.03 1,429 3,929 13.03 1,429 3,929 
    

мор Ҧ мол - - - 11.74 945 2,599 11.74 945 2,599 
    

мол Ҧ мнр - - - 10.64 631 1,734 10.64 631 1,734 
    

мнр Ҧ мнл - - - 11.94 330 908 11.94 330 908 
    

мнл Ҧ ммр - - - 9.00 39 108 9.00 39 108 
    

TOTAL 9.73 3,982 10,949 9.88 47,965 131,905 9.87 51,947 142,854 
 

2.86 7,387 20,315 
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Table 5: Waste Quantities of final optimum pit shell. 

Elevation Waste 

(-mRL) Volume Tonnes 

220 → 215 55.20 99.36 

215 → 210 16316.52 29369.74 

210 → 205 62771.00 115426.50 

205 → 200 86364.33 173595.20 

200 → 195 86557.62 202118.60 

195 → 190 114693.40 264440.00 

190 → 185 98446.13 244656.80 

185 → 180 78664.8 213320.40 

180 → 175 62764.03 172601.10 

175 → 170 49824.21 137016.60 

170 → 165 38257.13 105207.10 

165 → 160 28718.18 78975.01 

160 → 155 20772.32 57123.88 

155 → 150 14790.44 40673.71 

150 → 145 9835.66 27048.07 

145 → 140 6108.56 16798.55 

140 → 135 3563.98 9800.952 

135 → 130 1769.55 4866.27 

130 → 125 657.54 1808.24 

125 → 120 121.30 333.56 

120 → 115 12.84 35.30 

TOTAL 781064.8 1895315 

 

4.0 Pit Design 

The overall pit gradient is between 56 & 57 degrees. This design was driven by the ramp 

and safety berm width. The geotechnical drilling and analysis may change the design if rock 

conditions are more challenging than expected.  The ramp design gradient is 1:8, and ramp 

width is 7m. To satisfy the geotechnical constraints, the safety berms are designed to be 3m 

wide. The height between safety berms is 10 m. In addition, the drilling slope is 70 degrees. 

During mining operations, the bench height is 5m as the orebody is narrow but quite vertical 

in shape. The ore and waste are blasted separately in order to minimise ore loss and 

dilution. The topography model was created using the drill collar positions as the area has 

not yet been surveyed in order to create detailed surface model. This is one of the identified 

issues in this report and an area that needs improvement as it is expected to affect the 

reserve calculations for the benches closer to the surface. Figure 3 shows the designed pit in 

plan view. 
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Figure 3: Plan view of Hosko pit design. 
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4.1. Open Pit Reserves 

The undiluted reserve calculations are presented in Table 6. 

Table 6: Hosko mineral reserves (undiluted). 

Elevation 
(-mRL) 

Proven Reserve Probable Reserve Proven + Probable 

Au Volume Tonnes Au Volume Tonnes Au Volume Tonnes 

нмр Ҧ нмл 
      

- - - 

нмл Ҧ нлр 
      

- - - 

нлр Ҧ нлл 4.74 41 112 2.14 185 508 2.61 225 620 

нлл Ҧ мфр 3.31 507 1,395 1.81 2,353 6,470 2.08 2,860 7,865 

мфр Ҧ мфл 6.54 924 2,540 1.80 3,323 9,137 2.83 4,246 11,678 

мфл Ҧ мур 9.06 961 2,643 2.06 3,327 9,148 3.63 4,288 11,791 

мур Ҧ мул 13.92 1,456 4,003 3.64 2,416 6,645 7.51 3,872 10,648 

мул Ҧ мтр 21.13 85 234 17.31 3,642 10,015 17.40 3,727 10,248 

мтр Ҧ мтл 
   

20.26 3,579 9,843 20.26 3,579 9,843 

мтл Ҧ мср 
   

20.91 3,375 9,280 20.91 3,375 9,280 

мср Ҧ мсл 
   

16.99 3,417 9,397 16.99 3,417 9,397 

мсл Ҧ мрр 
   

12.88 2,938 8,079 12.88 2,938 8,079 

мрр Ҧ мрл 
   

10.27 2,605 7,164 10.27 2,605 7,164 

мрл Ҧ мпр 
   

12.10 1,974 5,428 12.10 1,974 5,428 

мпр Ҧ мпл 
   

13.29 1,798 4,945 13.29 1,798 4,945 

мпл Ҧ мор 
   

15.01 1,199 3,296 15.01 1,199 3,296 

мор Ҧ мол 
   

10.10 1,128 3,102 10.10 1,128 3,102 

мол Ҧ мнр 
   

9.01 759 2,086 9.01 759 2,086 

мнр Ҧ мнл 
   

8.37 500 1,374 8.37 500 1,374 

TOTAL 9.73 3,973 10,926 11.51 38,515 105,916 11.34 42,488 116,843 
* all figures presented in the table refer to undiluted reserves 

 

Dilution parameters of 5 % ore loss and 15 % dilution are used in the production schedule. 

The ore loss occurs mainly to account for any inaccuracies in ore boundary detection and in 

production drilling. Dilution can be controlled well because ore boundaries can be estimated 

visually. The planned dilution parameters are also based on the Pampalo open pit where 

similar type of ore was excavated. The hole diameter used in production drilling is either 51 

mm or 64 mm which is most suitable for the planned bench height and narrow ore lenses. In 

hoisting, 30 t haulage trucks are the planned equipment, and therefore the excavator used 

can also separate ore and waste in mucking. The actual fleet will be selected during the 

production phase. The diluted reserve calculations are presented in Table 7. 
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Table 7: Hosko mineral reserves (5% ore loss & 15% dilution). 

Elevation 
(-mRL) 

Proven Reserve Probable Reserve Proven + Probable 

Au Volume Tonnes Au Volume Tonnes Au Volume Tonnes 

215 → 210 
      

- - - 

210 → 205 
      

- - - 

205 → 200 4.12 49 122 1.86 202 555 2.27 246 677 

200 → 195 2.88 605 1,524 1.58 2,570 7,068 1.81 3,124 8,592 

195 → 190 5.69 1,103 2,775 1.57 3,630 9,983 2.46 4,639 12,758 

190 → 185 7.88 1,147 2,887 1.79 3,634 9,994 3.15 4,684 12,882 

185 → 180 12.11 1,737 4,373 3.17 2,640 7,259 6.53 4,230 11,633 

180 → 175 18.38 101 255 15.05 3,979 10,941 15.13 4,071 11,196 

175 → 170 
   

17.62 3,910 10,753 17.62 3,910 10,753 

170 → 165 
   

18.19 3,687 10,138 18.19 3,687 10,138 

165 → 160 
   

14.77 3,733 10,267 14.77 3,733 10,267 

160 → 155 
   

11.20 3,210 8,827 11.20 3,210 8,827 

155 → 150 
   

8.93 2,846 7,827 8.93 2,846 7,827 

150 → 145 
   

10.52 2,157 5,931 10.52 2,157 5,931 

145 → 140 
   

11.56 1,964 5,402 11.56 1,964 5,402 

140 → 135 
   

13.06 1,309 3,601 13.06 1,309 3,601 

135 → 130 
   

8.78 1,232 3,388 8.78 1,232 3,388 

130 → 125 
   

7.83 829 2,279 7.83 829 2,279 

125 → 120 
   

7.28 546 1,501 7.28 546 1,501 

TOTAL 8.46 4,742 13,041 10.01 42,078 115,713 9.86 46,418 127,651 

 

Table 8 details the waste quantities for the reserve. 

Table 8: Hosko reserve waste quantities. 

BENCH 
Waste 

Strip Ratio 
Volume Tonnes 

215 → 210 6334.01 11401.21 0.00 

210 → 205 54615.16 98770.50 0.00 

205 → 200 99622.24 191847.20 309.67 

200 → 195 97343.94 225212.30 28.64 

195 → 190 86111.36 227489.00 19.48 

190 → 185 69637.15 191468.10 16.24 

185 → 180 62014.82 170540.70 16.02 

180 → 175 49870.07 137142.70 13.38 

175 → 170 45091.63 124002.00 12.60 

170 → 165 36301.99 99830.48 10.76 

165 → 160 31841.52 87564.18 9.32 

160 → 155 24015.58 66042.85 8.17 

155 → 150 20553.76 56522.84 7.89 

150 → 145 14705.89 40441.19 7.45 

145 → 140 11799.61 32448.92 6.56 

140 → 135 7377.59 20288.36 6.16 

135 → 130 4982.42 13701.64 4.42 

130 → 125 2500.17 6875.465 3.30 

125 → 120 1013.05 2785.877 2.03 

TOTAL 725731.93 1804375 15.44 
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4.2. Schedule 

The schedule is based on 0.65 – 0.75 Mt annual total excavations. The depth of the pit is 

relatively shallow, but hoisting narrow ramp limits the hoisting capacity. In the upper parts of 

the pits, significantly higher production rate is possible to achieve. However, in deeper parts 

of the pit the production area is quite limited and therefore quite low annual production rate 

was used in production scheduling. The schedule by quarters is presented in Table 9. 

Table 9: Production Schedule by Quarters. 

Month 0 3 6 9 12 15 18 21 24 27 30 Total 

Topsoil (cu.m) 82,566 89,556 24,914 971 20 0 0 0 0 0 0 198,027 

Waste (cu.m) 510 14,251 54,054 68,086 68,502 69,283 68,141 66,192 49,027 48,197 21,461 527,705 

Ore (t) 0 677 8,592 12,758 12,882 10,348 13,779 19,635 16,580 19,073 13,327 127,651 

Au Cut (g/t) 0.00 2.27 1.81 2.46 3.15 6.32 15.48 17.37 13.40 10.11 10.14 9.86 

Gold in concentrate (g) 0 1,536 15,525 31,425 40,618 65,416 213,358 341,100 222,097 192,817 135,131 1,259,022 

 

The amount of glacial till is assumed to be around 198,000 m3. This quantity was calculated 

by reassigning waste blocks within the supplied block model as soil above a modelled bed 

rock surface triangulation. The bed rock surface was not supplied for this study therefore 

Maptek modelled the drillhole intercepts to establish the bedrock contact. Exact glacial till 

quantities remain unverified at this stage. 

5.0 Waste Dumps 

The waste dumps are assumed to be located in close vicinity of the open pit in order to 

minimise the transportation costs in production phase, and also reduce restoration backfilling 

costs in case it is required by the authority. If longer transportation distances are required, 

cost model of open pit needs to be revised. Detailed location and sizes of the waste dumps 

has not been designed. 

6.0 Rehabilitation of the Site 

After completing the mining operations, the mine site will be rehabilitated. The waste will be 

left on the site, but it will be covered with top soil and made to fit into landscape. The final 

design of the waste dumps can be completed after environmental permit application is filed. 

The design will be finalised when environmental permit requirements are set by the 

authority. 
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7.0 Financial Evaluation of the Open Pit 

The financial evaluation summary is presented in Table 10.  The cost calculations, as well as revenues are based on the same input information 

as used in pit optimisation. 

Table 10: Financial Evaluation of Hosko Pit. 
Month 0 3 6 9 12 15 18 21 24 27 30 33 Total 

Topsoil  Removal ϵ   ммрΣрфо ϵ   мнрΣотф ϵ     опΣутф ϵ       мΣосл ϵ             ну ϵ                  - ϵ                  - ϵ                  - ϵ                  - ϵ                     - ϵ                     - ϵ                     - ϵ         277,238 

Waste Excavation ϵ           фму ϵ     нрΣсрн ϵ     фтΣнфу ϵ   мннΣррр ϵ   мноΣолп ϵ      мнпΣтлф ϵ      мннΣсрп ϵ      ммфΣмпр ϵ         ууΣнпу ϵ           усΣтрр ϵ           оуΣсом ϵ                     - ϵ         фпфΣусф 

Waste Haulage ϵ           918 ϵ     нрΣсрн ϵ     фтΣнфу ϵ   мннΣррр ϵ   мноΣолп ϵ      мнпΣтлф ϵ      мннΣсрп ϵ      ммфΣмпр ϵ         ууΣнпу ϵ           усΣтрр ϵ           оуΣсом ϵ                     - ϵ         фпфΣусф 

Ore Excavation ϵ              - ϵ           слф ϵ       7,733 ϵ     ммΣпун ϵ     ммΣрфп ϵ           фΣомо ϵ         мнΣплм ϵ         мтΣстм ϵ         мпΣфнн ϵ           мтΣмсс ϵ           ммΣффр ϵ                     - ϵ         ммпΣуус 

Ore Haulage ϵ              - ϵ           птп ϵ       сΣлмп ϵ       уΣфом ϵ       фΣлмт ϵ           тΣнпп ϵ           фΣспр ϵ         моΣтпп ϵ         ммΣслс ϵ           моΣорм ϵ              фΣонф ϵ                     - ϵ           уфΣорр 

Ore Transportation ϵ              - ϵ       мΣсфн ϵ     нмΣпул ϵ     омΣуфр ϵ     32,205 ϵ         нрΣутм ϵ         опΣппт ϵ         пфΣлут ϵ         пмΣппф ϵ           птΣсун ϵ           ооΣомф ϵ                     - ϵ         омфΣмнс 

Milling ϵ              - ϵ       фΣлрс ϵ   ммпΣфсм ϵ   мтлΣтлн ϵ   мтнΣорф ϵ      моуΣпрф ϵ      184,363 ϵ      нснΣтмо ϵ      ннмΣуот ϵ         нррΣмфп ϵ         мтуΣонм ϵ                     - ϵ     мΣтлтΣфср 

Land owner fee ϵ              - ϵ             су ϵ           урф ϵ       мΣнтс ϵ       мΣнуу ϵ           мΣлор ϵ           мΣоту ϵ           1,963 ϵ           мΣсру ϵ              мΣфлт ϵ              мΣооо ϵ                     - ϵ           мнΣтср 

Personnel ϵ     рлΣллл ϵ     тлΣллл ϵ     тлΣллл ϵ     тлΣллл ϵ     тлΣллл ϵ         тлΣллл ϵ         тлΣллл ϵ         тлΣллл ϵ         тлΣллл ϵ           70,000 ϵ           тлΣллл ϵ           тлΣллл ϵ         унлΣллл 

Road gravel ϵ     слΣллл ϵ              - ϵ              - ϵ              - ϵ              - ϵ                  - ϵ                  - ϵ                  - ϵ                  - ϵ                     - ϵ                     - ϵ                     - ϵ           слΣллл 

Pumps ϵ     орΣллл ϵ              - ϵ              - ϵ              - ϵ              - ϵ                  - ϵ                  - ϵ                  - ϵ                  - ϵ                     - ϵ                     - ϵ                     - ϵ           орΣллл 

Power connection Fee ϵ     ммΣрлл ϵ              - ϵ              - ϵ              - ϵ              - ϵ                  - ϵ                  - ϵ                  - ϵ                  - ϵ                     - ϵ                     - ϵ                     - ϵ           ммΣрлл 

Transformer & Cable ϵ     омΣрлл ϵ              - ϵ              - ϵ              - ϵ              - ϵ                  - ϵ                  - ϵ                  - ϵ                  - ϵ                     - ϵ                     - ϵ                     - ϵ           омΣрлл 

Power consumption ϵ       оΣнлл ϵ       фΣслл ϵ       фΣслл ϵ       фΣслл ϵ       фΣслл ϵ           фΣслл ϵ           9,600 ϵ           фΣслл ϵ           фΣслл ϵ              фΣслл ϵ              фΣслл ϵ              фΣслл ϵ         млуΣулл 

Other ϵ     олΣллл ϵ     олΣллл ϵ     олΣллл ϵ     олΣллл ϵ     олΣллл ϵ         олΣллл ϵ         олΣллл ϵ         олΣллл ϵ         30,000 ϵ           олΣллл ϵ           олΣллл ϵ           олΣллл ϵ         ослΣллл 

Waste Rock Rehabilition ϵ              - ϵ              - ϵ              - ϵ              - ϵ              - ϵ                  - ϵ                  - ϵ                  - ϵ                  - ϵ                     - ϵ         молΣллл ϵ         пллΣллл ϵ         ролΣллл 

Total Costs ϵ   ооуΣсну ϵ   нфуΣмун ϵ   пфлΣмнн ϵ   рулΣорр ϵ   рунΣсфф ϵ      рплΣфпл ϵ      рфтΣмпн ϵ      сфоΣлтл ϵ      рттΣрсф ϵ         смуΣплф ϵ         551,158 ϵ         рлфΣслл ϵ     сΣоттΣуто 

              

Revenues ϵ              - ϵ     ноΣруо ϵ   ноуΣппм ϵ   пунΣсоо ϵ   сноΣумл ϵ   мΣллпΣстл ϵ   оΣнтсΣтст ϵ   рΣноуΣспм ϵ   оΣпмлΣфуу ϵ     нΣфсмΣнфу ϵ     нΣлтрΣопф ϵ                     - ϵ   19,336,180 

              

Cash Flow -ϵ  ооуΣсну -ϵ  нтпΣрфф -ϵ  нрмΣсум -ϵ    фтΣтнн ϵ     пмΣммм ϵ      псоΣтол ϵ   нΣстфΣснр ϵ   пΣрпрΣртм ϵ   нΣуооΣпмф ϵ     нΣопнΣууу ϵ     мΣрнпΣмфм -ϵ        рлфΣслл ϵ   мнΣфруΣолт 

Cuml Cash Flow -ϵ  ооуΣсну -ϵ  613,227 -ϵ  успΣфлу -ϵ  фснΣснф -ϵ  фнмΣрму -ϵ      пртΣтуу ϵ   нΣннмΣуот ϵ   сΣтстΣплу ϵ   фΣсллΣунт ϵ   ммΣфпоΣтмр ϵ   моΣпстΣфлт ϵ   мнΣфруΣолт ϵ   мнΣфруΣолт 
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As described in section 1.1, the extraction costs are based on quotes received from local 

contractors. The milling cost is estimated by Endomines, and rehabilitation costs are based 

on the typical costs incurred. For the personnel costs, four employees have been budgeted 

for this project. The staff members are assumed to be two geologists, one excavation 

supervisor and one surveyor. Their salary, including site costs, is estimated to be 70 000 € / 

quarter. The cumulative cash flow shows 2.7 M€ positive for this project. The improvements 

in financial calculations were mainly due to decrease in contract prices. 

8.0 Conclusions and Recommendations 

Based on the information received from Endomines: drillhole database; mineralised 

triangulations; and, geological block model containing mineral resources, Maptek has 

generated a mineral reserve for the deposit of Hosko using our Vulcan software package. 

The following actions are recommended by Maptek: 

¶ Further development of the site layout plan together with environmental authorities in 

order to take into account and clarify environmental obligations required by 

authorities. 

¶ Optimise the production schedule to fit environmental permit application, mill 

production plan and contractor capabilities and pit design. 

¶ Production of a detailed model of site topography. 

¶ Production of a detailed model of the bedrock topography. 

¶ Fix location of ramp pit exit according to site layout plan. 

¶ The remainder of the deposit below the economic pit appears to have potential for 

exploitation by narrow vein underground mining. It is recommended that additional 

geological study is carried out to increase confidence on all inferred resources.  
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9.0 Disclaimer 
 
Limited purpose and context of Information 

The opinions expressed in this document are addressed only to Endomines Oy for its benefit 

with respect to this project. Maptek accepts no liability whatsoever for any loss or damage 

(including consequential or economic loss or damage) arising as a result of reliance on the 

information presented herein for any party other than Endomines Oy. 

Responsibility 

Maptek has exercised reasonable care in accordance with standards normally exercised 

within our profession in the completion of this document. Maptek has relied on information 

provided by Endomines Oy. Although Maptek has exercised reasonable care in reviewing 

this data, Maptek makes no representation or warranty with respect to the accuracy or 

veracity of the data that it has relied upon. 

Currency of Information 

This document has been prepared as at the date stated on the cover page. Given the nature 

of this document and the opinions expressed within, developments after the date of this 

document are likely. This document takes no account of such potential future developments. 

Therefore Maptek recommends that Endomines Oy seek advice from Maptek in the future to 

ascertain whether any such events have occurred or updated information has become 

available and should be considered. 


