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Economic Analysis - Balabag Project - BC1 - Dilution 30%
Figures in 2007 US dollars

Pre-Production Production
-2 -1 1 2 3 4 5 6

PRODUCTION
Mining

Production Orem (O/P) Tonnes 0 0 397 200 396 000 396 000 368 920 397 200 248 409 2 203 729
Production Ore (U/G) Tonnes 0 0 0 0 0 200 000 200 000 200 000 600 000
Waste Tonnes 0.00 0 2 242 635 2 262 959 1 932 947 1 300 027 1 003 958 601 289 9 343 816
Total Tonnes 0.00 0 2 639 835 2 658 959 2 328 947 1 868 947 1 601 158 1 049 698 12 147 545

Ore grade
Gold gpt 0 0 2.15 2.89 2.83 2.30 2.36 3.09
Silver gpt 0 0 92.72 99.06 82.06 61.63 56.35 56.70

Recovery rate
Gold % 0.0% 0.0% 95.0% 95.0% 95.0% 95.0% 95.0% 95.0%
Silver % 0.0% 0.0% 80.0% 80.0% 80.0% 80.0% 80.0% 80.0%

NET SMELTER RETURN
Price of Metals

Gold $US/oz 0.00 0.00 650.00 650.00 650.00 650.00 650.00 650.00
Silver $US/oz 0.00 0.00 13.00 13.00 13.00 13.00 13.00 13.00

Refining Charges
Gold $1 000 0 0 161 216 211 247 266 261 1 362
Silver $1 000 0 0 117 125 103 111 107 81 644

Total $1 000 0 0 278 340 315 358 373 342 2 006
Net Smelter Return

Gold $1 000 0 0 15 786 21 155 20 716 24 188 26 053 25 613 133 510
Silver $1 000 0 0 11 466 12 213 10 117 10 916 10 477 7 915 63 104

Total $1 000 0 0 27 252 33 368 30 833 35 104 36 530 33 528 196 614
OPERATING EXPENDITURES
Open Pit - Tinago & Miswi

Mining cost $1 000 0 0 6 846 6 846 5 991 4 279 3 594 2 204 29 760
Variance & Inflation % 0% 2% 4% 6% 8% 10% 12% 14%
Sub-total Open Pit Mining Cost $1 000 0 0 7 120 7 257 6 470 4 707 4 026 2 512 32 092

Average Cost per Tonne $/Tonne 0.00 0.00 2.70 2.75 2.80 2.85 2.90 2.39 2.80
Underground - Miswi

Mining cost $1 000 0 0 0 0 0 5 000 5 000 5 000 15 000
Variance & Inflation % 0% 2% 4% 6% 8% 10% 12% 14%
Sub-total Underground Mining Cost $1 000 0 0 0 0 0 5 500 5 600 5 700 16 800

Average Cost per Tonne $/Tonne 0.00 0.00 0.00 0.00 0.00 27.50 28.00 5.43 28.00
Milling

Milling cost $1 000 0 0 5 418 5 401 5 401 7 760 8 146 6 116 38 243
Variance & Inflation % 0% 2% 4% 6% 8% 10% 12% 14%
Sub-total Milling Cost $1 000 0 0 5 635 5 726 5 834 8 536 9 123 6 973 41 826

Average Cost per Tonne $/Tonne 0.00 0.00 14.19 14.46 14.73 15.00 15.28 15.55 14.92
General Administration

Cost $1 000 0 0 695 693 693 996 1 045 784.72 4 122
Variance & Inflation % 0% 2% 4% 6% 8% 10% 12% 14%
Sub-total GA Cost $1 000 0 0 723 735 748 1 095 1 171 895 5 366

Average Cost per Tonne $/Tonne 0.00 0.00 1.82 1.86 1.89 2.97 2.95 3.60 1.91
Total $1 000 0 0 13 477 13 717 13 052 19 838 19 920 16 079 96 083

CAPITAL EXPENDITURES
Direct cost
     A. Site Infrastructures (Access Roads, C $1 000 0 2 200 0 0 0 0 0 0 2 200
     B. Site Infrastructures (Buildings, Towns $1 000 0 1 300 0 0 0 0 0 0 1 300
     C. Power Plant /Power Line $1 000 0 1 800 0 0 0 0 0 0 1 800
     D. OP Mine Equipment $1 000 0 0 0 0 0 0 0 0 0
     E. OP Stripping & Push Back $1 000 0 0 0 0 0 0 0 0 0
     F. UG Ventilation  and Pumping System $1 000 0 0 0 0 1 300 0 0 0 1 300
     G. UG Main Ramp Access $1 000 0 0 0 0 1 300 0 0 0 1 300
     H. UG Mine Equipment $1 000 0 0 0 0 0 0 0 0 0
     I. Mill Equipment and Plant $1 000 0 8 252 0 0 0 0 0 0 8 252
     J. Tailings Dam and Reclaim $1 000 0 3 000 0 0 0 0 0 0 3 000
     K. Exploration and Reserve Definition $1 000 1 000 400 0 0 0 0 0 0 1 400

     N. Other Costs - Project Engineering, $1 000 0 600 0 0 0 0 0 0 600
Sub-total Direct cost $1 000 1 000 17 552 0 0 2 600 0 0 0 21 152

On-going cost
Tailings Dams $1 000 0 0 0 0 0 0 0 0 0
Maintenance Services $1 000 0 0 0 0 0 0 0 0 0
Technical Services $1 000 0 120 240 240 240 240 240 0 1 320
Administration Services $1 000 0 0 0 0 0 0 0 0 0
Tailings Mgmt & Closure $1 000 0 0 0 0 0 0 0 0 0
Sub-total On-going cost $1 000 0 120 240 240 240 240 240 0 1 320

Indirect cost 0
Construction Indirects (@20%) $1 000 200 6 246 0 0 520 0 0 0 6 966
Freight & Insurance (@11%) Included $1 000 0 1 939 0 0 0 0 0 0 1 939
Initial Inventory & Spares $1 000 0 0 0 0 0 0 0 0 0
EPCM (@5%) Not Required $1 000 0 2 881 0 0 0 0 0 0 2 881
Contingency (General) @ 10% $1 000 100 4 109 24 24 284 24 24 0 4 589
Sub-total $1 000 300 15 176 24 24 804 24 24 0 16 376

Total $1 000 1 300 32 848 264 264 3 644 264 264 0 38 848
CASH FLOW
Project before taxes

Income before depreciation and taxes $1 000 0 0 13 774 19 650 17 781 15 266 16 610 17 449 100 531
Royalties

Government Royalty (2% NSE) $1 000 0 0 545 667 617 702 731 671 3 932
Owner Royalty (1% to $5 mill max) $1 000 0 283 398 834 771 878 913 838 4 915
CRA Royalty (0% to $3 mill max) $1 000 0 0 0 0 0 0 0 0 0

Working Capital $1 000 0 0 0 0 0 0 0 0 0
Salvage Value $1 000 0 0 0 0 0 0 0 -2 500 -2 500
Rehabilitation $1 000 0 0 0 0 0 0 0 2 500 2 500

Project cash flow before taxes $1 000 -1 300 -33 131 12 567 17 885 12 749 13 422 14 702 15 940 52 835
NPV at 10% $1 000 23 568
IRR % 34.1%
Payback Period Year (s) 2.9

Total Taxes $1 000 0 0 0 0 0 0 2 741 5 134 7 875
Project after taxes

Project cash flow after taxes $1 000 -1 300 -33 131 12 567 17 885 12 749 13 422 11 962 10 806 44 961
NPV at 10% $1 000 19 767
IRR % 31.9%
Payback Period Year (s) 3.1

Unit Total
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Sensitivity Analysis - Balabag Project - BC1 - Dilution 30%
Figures in 2007 US dollars

Variation (%)
PARAMETERS -25% -20% -15% -10% -5% 0% 5% 10% 15% 20% 25%
Gold Price

Value $US/oz 487.50 520.00 552.50 585.00 617.50 650.00 682.50 715.00 747.50 780.00 812.50
Before taxes -18 668 -10 155 -1 641 6 873 15 387 23 901 32 415 40 929 49 443 57 957 66 470
After taxes -17 512 -9 835 -2 344 5 148 12 639 20 131 27 623 35 114 42 606 50 097 57 589
Before taxes -2.2% 6.2% 14.0% 21.3% 28.1% 34.6% 40.8% 46.8% 52.5% 58.1% 63.4%
After taxes -2.2% 5.8% 13.0% 19.7% 26.2% 32.4% 38.3% 44.1% 49.6% 55.0% 60.3%
Before taxes N/A 16.1 7.2 4.7 3.6 2.9 2.5 2.1 1.9 1.7 1.6
After taxes N/A 17.5 7.8 5.1 3.8 3.1 2.6 2.3 2.0 1.8 1.7

Silver Price
Value $US/oz 9.75 10.40 11.05 11.70 12.35 13.00 13.65 14.30 14.95 15.60 16.25

Before taxes 3 843 7 854 11 866 15 878 19 889 23 901 27 913 31 924 35 936 39 948 43 959
After taxes 1 956 5 591 9 226 12 861 16 496 20 131 23 766 27 401 31 036 34 671 38 306
Before taxes 18.6% 21.9% 25.1% 28.3% 31.5% 34.6% 37.7% 40.8% 43.9% 46.9% 49.9%
After taxes 16.8% 20.0% 23.1% 26.2% 29.3% 32.4% 35.4% 38.5% 41.5% 44.5% 47.4%
Before taxes 5.4 4.6 4.0 3.5 3.2 2.9 2.7 2.5 2.3 2.1 2.0
After taxes 6.0 5.0 4.3 3.8 3.4 3.1 2.8 2.6 2.4 2.3 2.1

Operating expenditures - Open Pit
Value $/Tonne mined 2.10 2.24 2.38 2.52 2.66 2.80 2.94 3.08 3.22 3.36 3.50

Before taxes 36 834 34 247 31 661 29 074 26 488 23 901 21 314 18 728 16 141 13 555 10 968
After taxes 31 862 29 515 27 169 24 823 22 477 20 131 17 785 15 439 13 093 10 747 8 400
Before taxes 44.4% 42.5% 40.5% 38.6% 36.6% 34.6% 32.6% 30.6% 28.5% 26.5% 24.4%
After taxes 42.0% 40.1% 38.2% 36.3% 34.3% 32.4% 30.4% 28.5% 26.5% 24.5% 22.5%
Before taxes 2.3 2.4 2.5 2.6 2.7 2.9 3.1 3.3 3.5 3.8 4.1
After taxes 2.4 2.5 2.6 2.8 2.9 3.1 3.3 3.5 3.8 4.1 4.5

Operating expenditures - Underground
Value $/Tonne mined 21.0 22.4 23.8 25.2 26.6 28.0 29.4 30.8 32.2 33.6 35.0

Before taxes 30 888 29 630 28 302 26 905 25 438 23 901 22 294 20 618 18 872 17 056 15 170
After taxes 26 048 24 982 23 857 22 674 21 432 20 131 18 772 17 353 15 877 14 341 12 747
Before taxes 39.0% 38.3% 37.4% 36.6% 35.6% 34.6% 33.5% 32.4% 31.2% 29.9% 28.5%
After taxes 36.5% 35.8% 35.0% 34.2% 33.3% 32.4% 31.4% 30.3% 29.2% 28.0% 26.7%
Before taxes 2.6 2.6 2.7 2.7 2.8 2.9 3.0 3.1 3.2 3.4 3.5
After taxes 2.7 2.8 2.9 2.9 3.0 3.1 3.2 3.3 3.4 3.6 3.8

Operating expenditures - Milling
Value $/Tonne mined 11.19 11.93 12.68 13.43 14.17 14.92 15.66 16.41 17.16 17.90 18.65

Before taxes 42 936 39 129 35 322 31 515 27 708 23 901 20 094 16 287 12 480 8 673 4 866
After taxes 37 047 33 663 30 280 26 897 23 514 20 131 16 748 13 365 9 982 6 599 3 215
Before taxes 48.3% 45.7% 43.0% 40.2% 37.4% 34.6% 31.7% 28.8% 25.8% 22.7% 19.6%
After taxes 45.7% 43.1% 40.5% 37.8% 35.1% 32.4% 29.6% 26.8% 23.9% 21.0% 18.0%
Before taxes 2.2 2.3 2.5 2.7 2.9 3.1 3.4 3.7 4.2 4.8 5.6
After taxes 2.1 2.2 2.3 2.5 2.7 2.9 3.2 3.5 3.9 4.4 5.1

Capital expenditures
29 136 31 078 33 021 34 963 36 905 38 848 40 790 42 732 44 675 46 617 48 560

Before taxes 43 630 39 684 35 738 31 793 27 847 23 901 19 955 16 009 12 064 8 118 4 172
After taxes 37 908 34 353 30 797 27 242 23 686 20 131 16 576 13 020 9 465 5 909 2 354
Before taxes 59.3% 53.3% 48.0% 43.1% 38.7% 34.6% 30.8% 27.4% 24.1% 21.1% 18.3%
After taxes 56.3% 50.5% 45.3% 40.6% 36.3% 32.4% 28.8% 25.5% 22.4% 19.5% 16.8%
Before taxes 1.7 1.9 2.1 2.3 2.6 2.9 3.3 3.7 4.2 4.8 5.5
After taxes 1.8 2.0 2.2 2.5 2.8 3.1 3.5 3.9 4.5 5.2 6.0

NPV ($1,000)

IRR ($1,000)

Payback (Year)

NPV ($1,000)

IRR ($1,000)

Payback (Year)

NPV ($1,000)

IRR ($1,000)

Payback (Year)

NPV ($1,000)

IRR ($1,000)

Payback (Year)

NPV ($1,000)

IRR ($1,000)

Payback (Year)

Value

NPV ($1,000)

IRR ($1,000)

Payback (Year)
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APPENDIX N: Economic and Sensitivity Analysis – Base Case 2  
 



Economic Analysis - Balabag Project - BC2 - Dilution 30%
Figures in 2007 US dollars

Pre-Production Production
-2 -1 1 2 3 4 5

PRODUCTION
Mining

Production Ore Tonnes 0.00 0 517 600 516 000 417 753 391 000 388 452 2 230 805
Production Ore Tonnes 0.00 0 0 0 98 247 125 000 125 000 348 247
Waste Tonnes 0.00 1 606 000 2 626 900 2 637 947 1 977 947 1 152 947 948 078 10 949 820
Total Tonnes 0.00 1 606 000 3 144 500 3 153 947 2 493 947 1 668 947 1 461 530 13 528 872

Ore grade
Gold gpt 0 0 2.22 2.79 2.34 2.74 3.04
Silver gpt 0 0 95.01 87.25 58.24 64.19 46.76

Recovery rate
Gold % 0.0% 0.0% 95.0% 95.0% 95.0% 95.0% 95.0%
Silver % 0.0% 0.0% 80.0% 80.0% 80.0% 80.0% 80.0%

NET SMELTER RETURN
Price of Metals

Gold $US/oz 0.00 0.00 900.00 900.00 900.00 900.00 900.00
Silver $US/oz 0.00 0.00 17.00 17.00 17.00 17.00 17.00

Refining Charges
Gold $1 000 0 0 300 376 315 369 408 1 768
Silver $1 000 0 0 204 187 125 138 100 753

Total $1 000 0 0 504 563 440 507 507 2 522
Net Smelter Return

Gold $1 000 0 0 29 022 36 414 30 565 35 797 39 560 171 357
Silver $1 000 0 0 20 021 18 329 12 235 13 485 9 775 73 844

Total $1 000 0 0 49 043 54 743 42 800 49 281 49 335 245 202
OPERATING EXPENDITURES
Open Pit - Tinago & Miswi

Mining cost $1 000 0 0 7 323 10 557 7 330 5 136 4 450 34 796
Variance & Inflation % 0% 2% 4% 6% 8% 10% 12%
Sub-total Open Pit Mining Cost $1 000 0 0 7 616 11 191 7 917 5 649 4 984 37 356

Average Cost per Tonne $/Tonne 0.00 0.00 3.50 3.57 3.64 3.70 3.77 3.62
Underground - Miswi

Mining cost $1 000 0 0 0 0 2 947 3 750 3 750 10 447
Variance & Inflation % 0% 2% 4% 6% 8% 10% 12%
Sub-total Underground Mining Cost $1 000 0 0 0 0 3 183 4 125 4 200 11 508

Average Cost per Tonne $/Tonne 0.00 0.00 0.00 0.00 32.40 33.00 33.60 33.05
Milling

Milling cost $1 000 0 0 8 472 8 446 8 446 8 446 8 404 42 214
Variance & Inflation % 0% 2% 4% 6% 8% 10% 12%
Sub-total Milling Cost $1 000 0 0 8 811 8 953 9 122 9 290 9 413 45 588

Average Cost per Tonne $/Tonne 0.00 0.00 17.02 17.35 21.83 23.76 24.23 17.68
General Administration

Cost $1 000 0 0 3 027 3 018 3 018 3 018 3 003 15 082
Variance & Inflation % 0% 2% 4% 6% 8% 10% 12%
Sub-total GA Cost $1 000 0 0 3 148 3 199 3 259 3 319 3 363 16 288

Average Cost per Tonne $/Tonne 0.00 0.00 6.08 6.20 7.80 8.49 8.66 6.32
Total $1 000 0 0 19 575 23 342 23 481 22 384 21 960 110 741

CAPITAL EXPENDITURES
Direct cost

     A. Site Infrastructures (Access Roads $1 000 2 640 0 0 0 0 0 0 2 640
     B. Site Infrastructures (Buildings, Tow $1 000 0 1 560 0 0 0 0 0 1 560
     C. Power Plant /Power Line $1 000 0 2 160 0 0 0 0 0 2 160
     D. OP Stripping, Push Back, Developm $1 000 0 1 181 3 920 0 808 0 0 5 909
     E. OP Blasted Development $1 000 0 1 956 0 0 0 0 0 1 956
     F. OP Mine Equipment $1 000 0 0 0 0 0 0 0 0
     G. UG Mine Equipment $1 000 0 0 0 0 0 0 0 0
     H. UG Ventilation  and Pumping Syste $1 000 0 0 480 0 0 0 0 480
     I. UG Main Ramp Access $1 000 0 0 0 682 682 682 546 2 592
     J. UG Capital Development $1 000 0 0 0 0 0 0 0 0
     K. Mill Equipment and Expansion $1 000 0 19 724 0 0 0 0 0 19 724
     L. Tailings Dam and Reclaim $1 000 0 2 425 0 0 808 0 0 3 233
     M. Exploration and Reserve Definition $1 000 2 100 480 0 0 0 0 0 2 580
     N. Other Costs - Project Engineering, $1 000 0 720 0 0 0 0 0 720

Sub-total Direct cost $1 000 4 740 30 205 4 400 682 2 299 682 546 43 554
On-going cost

Tailings Dams $1 000 0 0 0 0 0 0 0 0
Maintenance Services $1 000 0 0 0 0 0 0 0 0
Technical Services $1 000 0 120 240 240 240 240 240 1 320
Administration Services $1 000 0 0 0 0 0 0 0 0
Tailings Mgmt & Closure $1 000 0 0 0 0 0 0 0 0
Sub-total On-going cost $1 000 0 120 240 240 240 240 240 1 320

Indirect cost 0
Construction Indirects (@20%) $1 000 948 6 041 880 136 460 136 109 8 711
Freight & Insurance (@11%) Included $1 000 0 0 0 0 0 0 0 0
Initial Inventory & Spares $1 000 0 0 0 0 0 0 0 0
EPCM (@5%) Not Required $1 000 0 0 0 0 0 0 0 0
Contingency (General) @ 10% $1 000 474 3 033 464 92 254 92 79 4 487
Sub-total $1 000 1 422 9 074 1 344 229 714 229 188 13 198

Total $1 000 6 162 39 399 5 984 1 151 3 252 1 151 973 58 072
CASH FLOW
Project before taxes

Income before depreciation and taxes $1 000 0 0 29 468 31 401 19 319 26 897 27 375 134 461
Royalties

Government Royalty (2% NSE) $1 000 0 0 981 1 095 856 986 987 4 904
Owner Royalty (1% to $5 mill max) $1 000 0 265 961 1 369 1 070 1 232 1 233 6 130
CRA Royalty (0% to $3 mill max) $1 000 0 0 490 547 428 493 493 2 452

Working Capital $1 000 0 0 0 0 0 0 0 0
Salvage Value $1 000 0 0 0 0 0 0 -2 500 -2 500
Rehabilitation $1 000 0 0 0 0 0 0 2 500 2 500

Project cash flow before taxes $1 000 -6 162 -39 664 21 052 27 239 13 713 23 036 23 688 62 903
NPV at 10% $1 000 38 847
IRR % 46.9%
Payback Period Year (s) 2.1

Total Taxes $1 000 0 0 0 0 0 0 4 809 4 809
Project after taxes

Project cash flow after taxes $1 000 -6 162 -39 664 21 052 27 239 13 713 23 036 18 879 58 093
NPV at 10% $1 000 36 132
IRR % 45.8%
Payback Period Year (s) 2.2

Unit Total

07-08-2008
Rate of return Balabag OP+UG (BC2)30% 08-07-11 jpb5.xls

EcoAn- 30%



Sensitivity Analysis - Balabag Project - BC2 - Dilution 30%
Figures in 2007 US dollars

Variation (%)
PARAMETERS -25% -20% -15% -10% -5% 0% 5% 10% 15% 20% 25%
Gold Price

Value $US/oz 675.00 720.00 765.00 810.00 855.00 900.00 945.00 990.00 1035.00 1080.00 1125.00
Before taxes -28 728 -15 626 -2 525 10 577 23 678 36 780 49 882 62 983 76 085 89 186 102 288
After taxes -29 041 -16 310 -3 886 8 537 20 961 33 384 45 807 58 231 70 654 83 078 95 501
Before taxes -2.9% 8.1% 18.2% 27.6% 36.5% 44.9% 52.9% 60.7% 68.1% 75.3% 82.3%
After taxes -2.9% 7.7% 17.4% 26.6% 35.3% 43.6% 51.6% 59.3% 66.8% 74.0% 81.1%
Before taxes N/A 12.8 5.7 3.7 2.8 2.3 2.0 1.7 1.5 1.4 1.3
After taxes N/A 12.4 5.5 3.6 2.7 2.2 1.9 1.6 1.4 1.3 1.2

Silver Price
Value $US/oz 12.75 13.60 14.45 15.30 16.15 17.00 17.85 18.70 19.55 20.40 21.25

Before taxes 5 913 12 087 18 260 24 433 30 607 36 780 42 953 49 127 55 300 61 473 67 647
After taxes 3 244 9 272 15 300 21 328 27 356 33 384 39 412 45 440 51 468 57 496 63 524
Before taxes 24.1% 28.4% 32.6% 36.7% 40.8% 44.9% 48.9% 53.0% 56.9% 60.9% 64.8%
After taxes 22.6% 26.9% 31.1% 35.3% 39.5% 43.6% 47.7% 51.8% 55.8% 59.8% 63.8%
Before taxes 4.3 3.6 3.2 2.8 2.5 2.3 2.1 2.0 1.8 1.7 1.6
After taxes 4.2 3.6 3.1 2.7 2.4 2.2 2.0 1.9 1.7 1.6 1.5

Operating expenditures - Open Pit
Value $/Tonne mined 2.71 2.89 3.07 3.25 3.43 3.62 3.80 3.98 4.16 4.34 4.52

Before taxes 56 681 52 701 48 721 44 741 40 760 36 780 32 800 28 819 24 839 20 859 16 879
After taxes 52 837 48 947 45 056 41 165 37 275 33 384 29 493 25 603 21 712 17 821 13 931
Before taxes 57.6% 55.1% 52.6% 50.1% 47.5% 44.9% 42.3% 39.7% 37.0% 34.4% 31.7%
After taxes 56.5% 54.0% 51.4% 48.8% 46.2% 43.6% 41.0% 38.3% 35.6% 32.9% 30.2%
Before taxes 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.6 2.8 3.0 3.3
After taxes 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.5 2.7 2.9 3.2

Operating expenditures - Underground
Value $/Tonne mined 24.8 26.4 28.1 29.7 31.4 33.0 34.7 36.4 38.0 39.7 41.3

Before taxes 47 531 45 596 43 553 41 403 39 145 36 780 34 308 31 728 29 041 26 246 23 344
After taxes 43 197 41 429 39 564 37 601 35 541 33 384 31 130 28 778 26 329 23 782 21 139
Before taxes 50.7% 49.7% 48.6% 47.4% 46.2% 44.9% 43.5% 42.0% 40.4% 38.7% 36.9%
After taxes 49.2% 48.2% 47.2% 46.0% 44.9% 43.6% 42.3% 40.8% 39.3% 37.7% 36.0%
Before taxes 2.0 2.1 2.1 2.2 2.2 2.3 2.4 2.5 2.6 2.7 2.8
After taxes 2.0 2.0 2.0 2.1 2.1 2.2 2.3 2.3 2.4 2.5 2.7

Operating expenditures - Milling
Value $/Tonne mined 13.26 14.14 15.02 15.91 16.79 17.68 18.56 19.44 20.33 21.21 22.10

Before taxes 66 072 60 214 54 355 48 497 42 638 36 780 30 922 25 063 19 205 13 346 7 488
After taxes 61 436 55 825 50 215 44 605 38 994 33 384 27 774 22 163 16 553 10 943 5 332
Before taxes 62.7% 59.2% 55.7% 52.2% 48.6% 44.9% 41.2% 37.3% 33.4% 29.5% 25.4%
After taxes 61.4% 58.0% 54.5% 50.9% 47.3% 43.6% 39.9% 36.1% 32.2% 28.3% 24.2%
Before taxes 1.6 1.7 1.8 1.9 2.0 2.3 2.4 2.7 3.0 3.4 4.0
After taxes 1.6 1.7 1.9 2.0 2.1 2.2 2.5 2.8 3.1 3.5 4.1

Capital expenditures
43 554 46 457 49 361 52 265 55 168 58 072 60 975 63 879 66 783 69 686 72 590

Before taxes 67 140 61 068 54 996 48 924 42 852 36 780 30 708 24 636 18 564 12 492 6 420
After taxes 62 865 56 969 51 072 45 176 39 280 33 384 27 488 21 592 15 696 9 799 3 903
Before taxes 76.9% 69.2% 62.3% 55.9% 50.2% 44.9% 40.0% 35.5% 31.3% 27.4% 23.7%
After taxes 75.8% 68.0% 61.0% 54.7% 48.9% 43.6% 38.7% 34.3% 30.1% 26.2% 22.6%
Before taxes 1.3 1.5 1.7 1.8 2.1 2.3 2.6 2.9 3.3 3.8 4.4
After taxes 1.3 1.4 1.6 1.8 2.0 2.2 2.5 2.8 3.2 3.7 4.2

NPV ($1,000)

IRR ($1,000)

Payback (Year)

NPV ($1,000)

IRR ($1,000)

Payback (Year)

NPV ($1,000)

IRR ($1,000)

Payback (Year)

NPV ($1,000)

IRR ($1,000)

Payback (Year)

NPV ($1,000)

IRR ($1,000)

Payback (Year)

Value

NPV ($1,000)

IRR ($1,000)

Payback (Year)
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APPENDIX O: Comparison Tables of Pit Cones  
 



 

 
 

 

Comparison table of pit cones generated by Surpac 

       

  Ore Waste Total 

  Tonnage Au Ag Aueq Tonnage Tonnage 

Description (t) (gpt) (gpt) (gpt) (t) (t) 

+40 (%/unit) cone 2,121,900 3.22 85.17 4.59 12,862,875 14,984,775

+30 (%/unit) cone 2,064,975 3.27 86.43 4.66 12,338,625 14,403,600

+20 (%/unit) cone 2,014,725 3.32 87.75 4.72 11,832,750 13,847,475

+10 (%/unit) cone 1,934,475 3.38 89.75 4.82 11,306,550 13,241,025

0 (%/unit) cone 1,841,700 3.47 92.29 4.94 10,557,075 12,398,775

-10 (%/unit) cone 1,780,800 3.54 94.15 5.04 10,321,050 12,101,850

-20 (%/unit) cone 1,689,000 3.63 96.83 5.17 9,797,025 11,486,025

-30 (%/unit) cone 1,572,450 3.74 100.49 5.35 9,431,550 11,004,000

$/t ($650/oz cone) 1,872,075 3.44 91.47 4.9 10,795,950 12,668,025

$/t ($550/oz cone) 1,840,575 3.49 92.89 4.98 10,827,450 12,668,025

$/t ($650/oz ramp) 1,752,525 3.26 91.33 4.72 10,915,500 12,668,025
 



 

 
 

 

Comparison table of pit cones generated by Surpac 

          

  DCF (%) Au Price Ag Price   

Description 0% 10% 20% 30% 40% 50% USD USD Comments 

+40 (%/unit) cone 112.3% 100.3% 90.2% 81.4% 74.0% 67.3% 910 18.20 Simul 9 

+30 (%/unit) cone 101.6% 90.6% 81.2% 73.1% 66.1% 60.0% 845 16.90 Simul 9 

+20 (%/unit) cone 90.5% 80.5% 71.8% 64.5% 57.9% 52.4% 780 15.60 Simul 9 

+10 (%/unit) cone 78.7% 69.6% 61.8% 55.1% 49.3% 44.1% 715 14.30 Simul 9 

0 (%/unit) cone 67.8% 59.4% 52.5% 46.3% 41.1% 36.4% 650 13.00 Simul 9 

-10 (%/unit) cone 53.2% 46.2% 40.2% 34.9% 30.3% 26.3% 585 11.70 Simul 9 

-20 (%/unit) cone 38.2% 32.5% 27.6% 23.1% 19.1% 15.5% 520 10.40 Simul 9 

-30 (%/unit) cone 20.3% 15.3% 11.7% 8.6% 5.2% 2.2% 455 9.10 Simul 9 

$/t ($650/oz cone) 66.4% 58.1% 51.3% 45.2% 40.1% 35.4% 650 13.00 Simul 16 

$/t ($550/oz cone) 53.7% 46.5% 40.4% 35.0% 30.4% 26.4% 550 11.00 Simul 18 

$/t ($650/oz ramp) 59.1% 52.0% 46.2% 41.0% 36.4% 32.5% 650 13.00 Pit 34 
 



 

 
 

 

Comparison table of pit cones generated by Surpac 

          

  NPV ($k) Au Price Ag Price   

Description 0% 10% 20% 30% 40% 50% USD USD Comments 

+40 (%/unit) cone 67.327 62.29 57.787 52.569 49.79 45.466 910 18.20 Simul 9 

+30 (%/unit) cone 58.581 54.005 49.773 45.537 42.375 38.912 845 16.90 Simul 9 

+20 (%/unit) cone 50.024 45.847 41.918 38.433 35.063 32.029 780 15.60 Simul 9 

+10 (%/unit) cone 41.001 37.194 33.661 30.431 27.448 24.633 715 14.30 Simul 9 

0 (%/unit) cone 32.835 29.382 26.267 23.276 20.615 18.045 650 13.00 Simul 9 

-10 (%/unit) cone 23.215 20.636 17.842 15.209 12.72 10.535 585 11.70 Simul 9 

-20 (%/unit) cone 14.203 11.996 9.756 7.501 5.33 3.335 520 10.40 Simul 9 

-30 (%/unit) cone 4.809 2.548 0.864 0 0 0 455 9.10 Simul 9 

$/t ($650/oz cone) 32.379 28.874 25.741 22.768 20.105 17.518 650 13.00 Simul 16 

$/t ($550/oz cone) 23.972 21.002 18.182 15.51 13.083 10.779 550 11.00 Simul 18 

$/t ($650/oz ramp) 27.72 25.184 22.851 20.538 18.249 16.112 650 13.00 Pit 34 
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APPENDIX P Open Pit Simulations  
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PIT SIMULATIONS
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APPENDIX Q: Volume and Tonnage – Tinago & Miswi Pits  
 
 



 

 
 

Block model report – Veins 1-9 Tinago-Miswi 
I- Volumes, Tonnages Tinago - Miswi 

Bench elevation  Volume 
(m3) 

Tonnage 
(t) 

Au 
(gpt) 

Ag 
(gpt) 

Aueq 
(gpt) 

589.0 -> 598.0 113 270 3.57 129.25 5.64 

580.0 -> 589.0 6,419 15,405 3.05 129.66 5.13 

571.0 -> 580.0 13,975 33,540 2.55 107.74 4.27 

562.0 -> 571.0 19,300 46,320 2.56 109.29 4.31 

553.0 -> 562.0 29,538 70,890 2.46 99.73 4.05 

544.0 -> 553.0 40,925 98,220 2.89 123.82 4.87 

535.0 -> 544.0 54,106 129,855 3.28 144.67 5.61 

526.0 -> 535.0 74,719 179,325 3.22 121.84 5.18 

517.0 -> 526.0 87,944 211,065 3.17 90.87 4.62 

508.0 -> 517.0 97,306 233,535 2.91 72.65 4.09 

499.0 -> 508.0 90,450 217,080 3.23 80.36 4.52 

490.0 -> 499.0 78,581 188,595 3.53 84.01 4.88 

481.0 -> 490.0 55,556 133,335 3.61 73.32 4.78 

472.0 -> 481.0 29,269 70,245 4.79 71.26 6.10 

463.0 -> 472.0 24,119 57,885 5.29 59.74 6.42 

454.0 -> 463.0 12,681 30,435 4.73 48.49 5.51 

Total 715,009 1,716,000 3.32 93.08 4.83 



 

 
 

Block model report – Veins 1-3 Tinago 
 

Bench elevation  Volume 
(m3) 

Tonnage 
(t) 

Au 
(gpt) 

Ag 
(gpt) 

Aueq 
(gpt) 

589.0 -> 598.0 113 270 3.57 129.25 5.64 

580.0 -> 589.0 6,419 15,405 3.05 129.66 5.13 

571.0 -> 580.0 13,369 32,085 2.54 107.13 4.25 

562.0 -> 571.0 17,169 41,205 2.65 114.90 4.49 

553.0 -> 562.0 23,544 56,505 2.76 118.88 4.67 

544.0 -> 553.0 30,795 73,905 3.36 154.05 5.82 

535.0 -> 544.0 40,564 97,350 3.50 168.50 6.19 

526.0 -> 535.0 51,407 123,375 2.78 121.27 4.72 

517.0 -> 526.0 58,269 139,845 2.07 67.68 3.15 

508.0 -> 517.0 64,576 154,980 1.78 44.32 2.49 

499.0 -> 508.0 60,388 144,930 2.23 50.62 3.05 

490.0 -> 499.0 50,206 120,495 2.68 53.57 3.54 

481.0 -> 490.0 28,482 68,355 2.81 35.78 3.38 

472.0 -> 481.0 14,994 35,985 3.36 22.37 3.72 

463.0 -> 472.0 9,169 22,005 4.85 19.44 5.16 

454.0 -> 463.0 4,200 10,080 4.47 16.27 4.73 

Total 473,664 1,136,775 2.64 82.37 3.96 



 

 
 

Block model report – Veins 1 
 

Bench elevation  Volume 
(m3) 

Tonnage 
(t) 

Au 
(gpt) 

Ag 
(gpt) 

Aueq 
(gpt) 

589.0 -> 598.0 0 0 0.00 0.00 0.00 

580.0 -> 589.0 0 0 0.00 0.00 0.00 

571.0 -> 580.0 238 570 0.51 15.84 0.76 

562.0 -> 571.0 1,044 2,505 0.58 15.64 0.83 

553.0 -> 562.0 725 1,740 0.88 16.61 1.15 

544.0 -> 553.0 2,513 6,030 1.25 18.68 1.55 

535.0 -> 544.0 4,763 11,430 1.55 20.87 1.89 

526.0 -> 535.0 6,519 15,645 1.72 22.03 2.07 

517.0 -> 526.0 6,525 15,660 1.04 12.12 1.23 

508.0 -> 517.0 5,063 12,150 0.80 6.37 0.91 

499.0 -> 508.0 3,594 8,625 0.86 8.47 0.99 

490.0 -> 499.0 175 420 0.78 4.16 0.85 

481.0 -> 490.0 0 0 0.00 0.00 0.00 

472.0 -> 481.0 0 0 0.00 0.00 0.00 

463.0 -> 472.0 0 0 0.00 0.00 0.00 

454.0 -> 463.0 0 0 0.00 0.00 0.00 

 Total 31,159 74,775 1.19 14.91 1.43 



 

 
 

Block model report – Veins 2 
 

Bench elevation  Volume 
(m3) 

Tonnage 
(t) 

Au 
(gpt) 

Ag 
(gpt) 

Aueq 
(gpt) 

589.0 -> 598.0 0 0 0.00 0.00 0.00 

580.0 -> 589.0 3,813 9,150 2.77 129.47 4.85 

571.0 -> 580.0 8,656 20,775 2.33 106.15 4.03 

562.0 -> 571.0 11,806 28,335 2.70 124.55 4.70 

553.0 -> 562.0 18,694 44,865 2.86 125.90 4.88 

544.0 -> 553.0 23,588 56,610 3.70 177.29 6.54 

535.0 -> 544.0 30,788 73,890 4.06 209.22 7.41 

526.0 -> 535.0 39,769 95,445 3.14 147.76 5.50 

517.0 -> 526.0 44,238 106,170 2.34 80.82 3.64 

508.0 -> 517.0 46,769 112,245 1.98 51.55 2.80 

499.0 -> 508.0 47,094 113,025 2.31 57.64 3.23 

490.0 -> 499.0 42,631 102,315 2.66 56.85 3.57 

481.0 -> 490.0 26,263 63,030 2.94 37.21 3.54 

472.0 -> 481.0 14,806 35,535 3.39 22.41 3.75 

463.0 -> 472.0 9,169 22,005 4.85 19.44 5.16 

454.0 -> 463.0 4,200 10,080 4.47 16.27 4.73 

 Total 372,284 893,475 2.85 92.45 4.33 



 

 
 

Block model report – Veins 3 Tinago 
 

Bench elevation  Volume 
(m3) 

Tonnage 
(t) 

Au 
(gpt) 

Ag 
(gpt) 

Aueq 
(gpt) 

589.0 -> 598.0 113 270 3.57 129.25 5.64 

580.0 -> 589.0 2,606 6,255 3.45 129.96 5.53 

571.0 -> 580.0 4,475 10,740 3.04 113.87 4.86 

562.0 -> 571.0 4,319 10,365 3.01 112.54 4.82 

553.0 -> 562.0 4,125 9,900 2.63 105.04 4.32 

544.0 -> 553.0 4,694 11,265 2.77 109.69 4.52 

535.0 -> 544.0 5,013 12,030 1.86 58.66 2.80 

526.0 -> 535.0 5,119 12,285 1.35 41.87 2.02 

517.0 -> 526.0 7,506 18,015 1.34 38.49 1.96 

508.0 -> 517.0 12,744 30,585 1.46 32.83 1.99 

499.0 -> 508.0 9,700 23,280 2.39 32.13 2.91 

490.0 -> 499.0 7,400 17,760 2.84 35.84 3.41 

481.0 -> 490.0 2,219 5,325 1.17 18.84 1.47 

472.0 -> 481.0 188 450 0.67 19.02 0.97 

463.0 -> 472.0 0 0 0.00 0.00 0.00 

454.0 -> 463.0 0 0 0.00 0.00 0.00 

 Total 70,221 168,525 2.16 58.89 3.10 



 

 
 

Block model report – Veins 3-9 Miswi 
 

Bench elevation  Volume 
(m3) 

Tonnage 
(t) 

Au 
(gpt) 

Ag 
(gpt) 

Aueq 
(gpt) 

589.0 -> 598.0 0 0 0.00 0.00 0.00 

580.0 -> 589.0 0 0 0.00 0.00 0.00 

571.0 -> 580.0 606 1,455 2.77 121.19 4.69 

562.0 -> 571.0 2,131 5,115 1.85 64.07 2.88 

553.0 -> 562.0 5,994 14,385 1.27 24.50 1.65 

544.0 -> 553.0 10,131 24,315 1.45 31.94 1.97 

535.0 -> 544.0 13,543 32,505 2.62 73.31 3.85 

526.0 -> 535.0 23,312 55,950 4.21 123.08 6.19 

517.0 -> 526.0 29,675 71,220 5.33 136.42 7.51 

508.0 -> 517.0 32,731 78,555 5.13 128.56 7.23 

499.0 -> 508.0 30,063 72,150 5.22 140.12 7.47 

490.0 -> 499.0 28,376 68,100 5.02 137.87 7.25 

481.0 -> 490.0 27,077 64,980 4.45 112.81 6.25 

472.0 -> 481.0 14,275 34,260 6.30 122.62 8.60 

463.0 -> 472.0 14,950 35,880 5.55 84.46 7.19 

454.0 -> 463.0 8,481 20,355 4.86 64.44 5.89 

 Total 241,345 579,225 4.65 114.10 6.52 



 

 
 

Block model report – Veins 3 Miswi 
 

Bench elevation  Volume 
(m3) 

Tonnage 
(t) 

Au 
(gpt) 

Ag 
(gpt) 

Aueq 
(gpt) 

589.0 -> 598.0 0 0 0.00 0.00 0.00 

580.0 -> 589.0 0 0 0.00 0.00 0.00 

571.0 -> 580.0 606 1,455 2.77 121.19 4.69 

562.0 -> 571.0 1,381 3,315 2.31 95.08 3.83 

553.0 -> 562.0 1,719 4,125 1.92 66.21 2.96 

544.0 -> 553.0 2,187 5,250 1.80 52.44 2.63 

535.0 -> 544.0 2,512 6,030 1.81 48.78 2.59 

526.0 -> 535.0 2,787 6,690 1.57 41.43 2.22 

517.0 -> 526.0 2,775 6,660 1.51 34.28 2.07 

508.0 -> 517.0 2,412 5,790 1.26 25.50 1.68 

499.0 -> 508.0 250 600 1.00 17.78 1.32 

490.0 -> 499.0 244 585 1.47 34.81 2.16 

481.0 -> 490.0 94 225 2.16 62.97 3.20 

472.0 -> 481.0 31 75 2.12 54.92 3.00 

463.0 -> 472.0 0 0 0.00 0.00 0.00 

454.0 -> 463.0 0 0 0.00 0.00 0.00 

 Total 16,998 40,800 1.71 49.91 2.54 



 

 
 

Block model report – Veins 4 
 

Bench elevation  Volume 
(m3) 

Tonnage 
(t) 

Au 
(gpt) 

Ag 
(gpt) 

Aueq 
(gpt) 

589.0 -> 598.0 0 0 0.00 0.00 0.00 

580.0 -> 589.0 0 0 0.00 0.00 0.00 

571.0 -> 580.0 0 0 0.00 0.00 0.00 

562.0 -> 571.0 750 1,800 1.02 6.95 1.13 

553.0 -> 562.0 4,275 10,260 1.00 7.73 1.13 

544.0 -> 553.0 5,225 12,540 1.09 9.23 1.25 

535.0 -> 544.0 4,500 10,800 0.97 8.21 1.27 

526.0 -> 535.0 3,681 8,835 1.05 8.94 1.27 

517.0 -> 526.0 2,600 6,240 1.13 9.49 1.28 

508.0 -> 517.0 1,863 4,470 1.13 9.13 1.27 

499.0 -> 508.0 1,150 2,760 1.11 9.21 1.26 

490.0 -> 499.0 738 1,770 1.13 10.05 1.29 

481.0 -> 490.0 288 690 1.17 11.58 1.35 

472.0 -> 481.0 119 285 1.12 9.91 1.28 

463.0 -> 472.0 0 0 0.00 0.00 0.00 

454.0 -> 463.0 0 0 0.00 0.00 0.00 

 Total 25,189 60,450 1.06 8.75 1.24 



 

 
 

Block model report – Veins 5 
 

Bench elevation  Volume 
(m3) 

Tonnage 
(t) 

Au 
(gpt) 

Ag 
(gpt) 

Aueq 
(gpt) 

589.0 -> 598.0 0 0 0.00 0.00 0.00 

580.0 -> 589.0 0 0 0.00 0.00 0.00 

571.0 -> 580.0 0 0 0.00 0.00 0.00 

562.0 -> 571.0 0 0 0.00 0.00 0.00 

553.0 -> 562.0 0 0 0.00 0.00 0.00 

544.0 -> 553.0 2,719 6,525 1.88 59.11 2.83 

535.0 -> 544.0 6,031 14,475 4.35 131.98 6.46 

526.0 -> 535.0 9,575 22,980 7.17 184.97 10.13 

517.0 -> 526.0 11,800 28,320 9.58 196.32 12.72 

508.0 -> 517.0 12,406 29,775 7.77 136.52 10.07 

499.0 -> 508.0 12,681 30,435 6.11 102.33 7.77 

490.0 -> 499.0 13,131 31,515 4.48 74.13 5.70 

481.0 -> 490.0 12,988 31,170 3.46 71.89 4.61 

472.0 -> 481.0 4,256 10,215 6.07 131.05 8.16 

463.0 -> 472.0 2,169 5,205 6.80 144.10 9.10 

454.0 -> 463.0 88 210 6.73 142.00 9.00 

 Total 87,844 210,825 6.05 123.24 8.05 



 

 
 

Block model report – Veins 6 
 

Bench elevation  Volume 
(m3) 

Tonnage 
(t) 

Au 
(gpt) 

Ag 
(gpt) 

Aueq 
(gpt) 

589.0 -> 598.0 0 0 0.00 0.00 0.00 

580.0 -> 589.0 0 0 0.00 0.00 0.00 

571.0 -> 580.0 0 0 0.00 0.00 0.00 

562.0 -> 571.0 0 0 0.00 0.00 0.00 

553.0 -> 562.0 0 0 0.00 0.00 0.00 

544.0 -> 553.0 0 0 0.00 0.00 0.00 

535.0 -> 544.0 500 1,200 0.62 74.82 1.82 

526.0 -> 535.0 7,250 17,400 2.91 130.94 5.01 

517.0 -> 526.0 12,463 29,910 3.04 129.26 5.11 

508.0 -> 517.0 15,775 37,860 4.19 154.24 6.66 

499.0 -> 508.0 15,744 37,785 4.93 183.92 7.88 

490.0 -> 499.0 13,956 33,495 5.88 208.66 9.22 

481.0 -> 490.0 12,644 30,345 5.30 162.57 7.90 

472.0 -> 481.0 6,650 15,960 5.44 149.55 7.83 

463.0 -> 472.0 9,219 22,125 3.85 78.05 5.10 

454.0 -> 463.0 6,081 14,595 3.34 64.52 4.37 

 Total 100,282 240,675 4.43 149.58 6.82 



 

 
 

Block model report – Veins 7 
 

Bench elevation  Volume 
(m3) 

Tonnage 
(t) 

Au 
(gpt) 

Ag 
(gpt) 

Aueq 
(gpt) 

589.0 -> 598.0 0 0 0.00 0.00 0.00 
580.0 -> 589.0 0 0 0.00 0.00 0.00 
571.0 -> 580.0 0 0 0.00 0.00 0.00 
562.0 -> 571.0 0 0 0.00 0.00 0.00 
553.0 -> 562.0 0 0 0.00 0.00 0.00 
544.0 -> 553.0 0 0 0.00 0.00 0.00 
535.0 -> 544.0 0 0 0.00 0.00 0.00 
526.0 -> 535.0 19 45 2.20 33.23 2.73 
517.0 -> 526.0 31 75 1.86 24.06 2.25 
508.0 -> 517.0 106 255 1.51 16.07 1.77 
499.0 -> 508.0 106 255 1.44 23.02 1.81 
490.0 -> 499.0 19 45 0.86 24.47 1.25 
481.0 -> 490.0 0 0 0.00 0.00 0.00 
472.0 -> 481.0 0 0 0.00 0.00 0.00 
463.0 -> 472.0 56 135 0.61 11.46 0.79 
454.0 -> 463.0 6 15 0.61 11.46 0.79 

 Total 343 825 1.36 19.50 1.67 



 

 
 

Block model report – Veins 8 
 

Bench elevation  Volume 
(m3) 

Tonnage 
(t) 

Au 
(gpt) 

Ag 
(gpt) 

Aueq 
(gpt) 

589.0 -> 598.0 0 0 0.00 0.00 0.00 

580.0 -> 589.0 0 0 0.00 0.00 0.00 

571.0 -> 580.0 0 0 0.00 0.00 0.00 

562.0 -> 571.0 0 0 0.00 0.00 0.00 

553.0 -> 562.0 0 0 0.00 0.00 0.00 

544.0 -> 553.0 0 0 0.00 0.00 0.00 

535.0 -> 544.0 0 0 0.00 0.00 0.00 

526.0 -> 535.0 0 0 0.00 0.00 0.00 

517.0 -> 526.0 6 15 0.84 6.09 0.94 

508.0 -> 517.0 169 405 0.84 6.09 0.94 

499.0 -> 508.0 119 285 0.94 11.12 1.12 

490.0 -> 499.0 269 645 1.46 36.94 2.05 

481.0 -> 490.0 450 1,080 0.76 4.32 0.83 

472.0 -> 481.0 669 1,605 0.91 6.20 1.00 

463.0 -> 472.0 525 1,260 1.26 6.38 1.36 

454.0 -> 463.0 575 1,380 1.62 8.39 1.76 

 Total 2,782 6,675 1.15 9.56 1.30 



 

 
 

Block model report – Veins 9 
 

Bench elevation  Volume 
(m3) 

Tonnage 
(t) 

Au 
(gpt) 

Ag 
(gpt) 

Aueq 
(gpt) 

589.0 -> 598.0 0 0 0.00 0.00 0.00 

580.0 -> 589.0 0 0 0.00 0.00 0.00 

571.0 -> 580.0 0 0 0.00 0.00 0.00 

562.0 -> 571.0 0 0 0.00 0.00 0.00 

553.0 -> 562.0 0 0 0.00 0.00 0.00 

544.0 -> 553.0 0 0 0.00 0.00 0.00 

535.0 -> 544.0 0 0 0.00 0.00 0.00 

526.0 -> 535.0 0 0 0.00 0.00 0.00 

517.0 -> 526.0 0 0 0.00 0.00 0.00 

508.0 -> 517.0 0 0 0.00 0.00 0.00 

499.0 -> 508.0 13 30 0.97 7.97 1.09 

490.0 -> 499.0 19 45 0.97 7.97 1.09 

481.0 -> 490.0 613 1,470 12.49 88.22 13.90 

472.0 -> 481.0 2,550 6,120 10.61 74.94 13.72 

463.0 -> 472.0 2,981 7,155 10.77 76.02 13.41 

454.0 -> 463.0 1,731 4,155 11.21 79.04 12.47 

 Total 7,907 18,975 10.91 77.01 13.29 
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To:  Carl L. Caumartin 
 
From: Marc R. Beauvais 
 
Date: July 1st, 2008 
 
Subject: Recommended Elements of a Work Program for a Definitive Feasibility 

Study 
 
Carl, 
 
The following is what we suggest as a preliminary Scope of Work for a definitive 
(bankable) Feasibility Study for the Balabag project. 
 
See also in Appendix 1 the DEFINITIONS AND LIMITS OF A PRELIMINARY 
FEASIBILITY STUDY OR FEASIBILITY STUDY. 
 
Product:    Feasibility Study for the Balabag Project 
 
Components: 
 
Geology and resources: Tyson C. Birkett, P.Eng, Ph.D. 
GENIVAR Val-d'Or 
Key pers: Christian Bezy, geol 
 
Conduct due diligence visit to project site, sample for QA/QC 
Receive, verify and assemble database from geological and analytical data 
Receive, verify and integrate topographic digital model 
Analyse and verify quality assurance and quality control program and data 
Verify geological model 
Define resources and create updated block model 
Prepare block model files report and data for other modules (mine planning, mineral 
processing) 
Verify applicability of samples used for mineral processing study (location, grade, 
mineralogy, texture) versus geological model and block model 
Make recommendations for further drilling, sampling, QA/QC as appropriate 
Prepare portions of final report 
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Seismic Risk Evaluation 
Outside Consultant 
 
Evaluate seismic risks and probabilities over life-of mine 
Evaluate seismic risks for stability of tailings disposal 
Suggest engineering criteria for open pit and underground mines, mill construction and 
tailings impoundment facilities 
Prepare comprehensive report in advance of engineering design work 
 
 
Geotechnical study: Serge Ouellet, Eng, Ph.D. 
GENIVAR Val-d'Or 
Key pers: Li LI, Eng, Ph.D, Omar Falah, Eng, Ph.D 
 
Visit project site and make observations of rocks and slope conditions 
Make observations of joint populations in proposed pit area 
Make observations on drill core for structural and textural parameters 
Verify RQD estimates from drill logs based on site and drill core observations 
Collect samples for geotechnical measurements 
Have geotechnical measurements carried out on samples 
Make recommendations for further measures or samples as appropriate 
Prepare report 
Prepare portions of final report 
 
 
Mine Planning, Open Pit: Sylvie Lampron, Eng 
GENIVAR Val-d’Or 
Key pers: Nathalie Gauthier,P.Eng 
 
Receive updated topographic, geological and block models 
Receive geotechnical report 
Receive seismic risk report 
Update plan of open pit mine 
Estimate mining dilution 
Plan for mine access roads and internal ramps 
Optimise open pit mine plan 
Select major equipment for open pit mining operations 
Prepare cost estimates 
 Capital Cost 
 Operating Cost (consumables, maintenance, labour etc.) 
Establish personnel requirements 
Prepare RFP’s for contract mining, analyse contractor proposed costs 
Analyse costs of contractor versus in-house mining 
Establish open pit ore reserves including a discussion of parameters used 
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Prepare three-dimensional model showing mineralised blocks and planned workings 
Prepare open-pit optimisation shells 
Prepare life-of-mine production schedule and waste development requirements 
Describe selected mining methods and production rate 
Discuss project risks and opportunities related to mining 
Prepare portions of final report 
Provide in-country personnel for sourcing appropriate used equipment 
 
 
Mine Planning, U/G: Sylvie Lampron, Eng 
GENIVAR Val-d’Or 
Key pers: Josée Couture, Eng 
 
Receive updated topographic, geological and block models 
Receive geotechnical report 
Receive seismic risk report 
Estimate allowable spans and required ground support 
Estimate mining dilution 
Plan underground mine 
Optimise underground mine 
Determine ventilation requirements of underground mine 
Select equipment, fixed installations and mobile fleet 
Prepare cost estimates 
 Capital Cost (equipment and construction) 
 Operating Cost (consumables, maintenance, labour etc.) 
Establish personnel requirements 
Prepare RFP’s for contract mining, analyse contractor proposed costs 
Analyse costs of contractor versus in-house mining 
Establish underground ore reserves including a discussion of parameters used 
Prepare three-dimensional model showing mineralised blocks and planned workings 
Prepare life-of-mine production schedule and waste development requirements 
Describe selected mining methods and production rate 
Discuss project risks and opportunities related to mining 
Prepare portions of final report 
Provide in-country personnel for sourcing appropriate used equipment 
 
 
Mineral Processing: Marc Lafontaine, Eng. 
GENIVAR Val-d’Or 
Key pers: Louis Racine, P.Eng. 
 
Receive, verify and assemble reports on mineral processing laboratory studies 
Receive, verify and integrate reports of mineralogy and mineral textures 
Using planned rate of production, prepare mineral processing plans 
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 Flow sheet 
 Grinding 
 Classification 
 Processing 
 Materials balances 
 Water requirements 
 Energy requirements 
Prepare equipment list 
Prepare equipment specifications 
Establish personnel requirements 
Prepare single-line diagrams for mineral processing 
Prepare general arrangement drawings 
Calculate piping quantities and obtain piping prices 
Size and position electrical rooms and substations 
Estimate cabling quantities and costs as well as cabling tray quantities and costs 
Prepare control philosophy document 
Prepare preliminary P&IDs showing instruments and controls 
Prepare list of instruments and controls 
Estimate costs of instruments and controls, with cabling 
Estimate costs of control system (including DCS, PLC, user interface and programming 
Prepare RFP’s for major equipment, analyse contractor proposed costs 
Prepare cost estimates 
 Capital cost 
 Operating cost (consumables, maintenance, labour etc.) 
Estimate timelines for procurement and construction 
Prepare portions of final report 
Provide in-country personnel for sourcing appropriate used equipment 
 
Site Planning: Genivar Mining Eng. 
GENIVAR Val-d’Or and TVI 
 
Receive seismic risks report 
Receive and review condemnation drilling results 
Plan overall site layout with mine, mill, access, and infrastructure components 
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Infrastructure      GENIVAR and TVI 
 

Access and local roads Pierre Theriens, Eng 
GENIVAR Amos 

 
Receive seismic risk report 
Conduct site investigations for possible access routes, geotechnical information and 
construction materials 
Plan road system for mine equipment and operations 
Plan fencing and gates at mine site 
Conduct risk analysis for ground traffic at mine site and immediate area 
Prepare maps and diagrams for site planning 
Prepare RFP’s for access road construction 
Estimate capital costs and timelines 
Estimate operation and maintenance costs 
Prepare portions of final report 
 
 

Electricity Eric Poirier, Eng. 
GENIVAR Val-d’Or 

 
Receive estimated requirements from mine, mill and infrastructure components 
Estimate electrical requirements for project 
 
Conduct field investigations for power line route to project site 
Prepare RFP’s for power line construction 
Analyse contractor submissions 
Estimate capital costs and timelines for power line construction 
 
Plan project site transformer installations 
Plan local distribution of electrical power 
Prepare single-line diagrams for site electrical system 
Prepare maps and diagrams for site planning 
Prepare RFP’s for major electrical components 
Estimate capital costs and timelines for local power network 
Prepare portions of final report 
 
  

Operations Infrastructure Yves Bouchard, P.Eng. 
GENIVAR Val-d’Or 
Key pers: Dominick Turgeon, Eng. 

 
Receive seismic risk report 
Plan fuel storage and distribution 
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Plan fire protection system 
Plan site medical facilities 
Plan maintenance buildings requirements with mine and mill components 
Plan office building 
Plan training facility 
Plan mine rest and lunch facilities 
Plan water system for infrastructure 
Plan sewage system 
Plan dry for underground mine operations 
Prepare site maps and drawings for infrastructure 
Prepare RFP’s for materials and construction of buildings 
Estimate capital costs and timeline for installation 
Estimate operating costs (materials, labour and maintenance) 
Prepare portions of final report 
 
 
 Accommodations and support  GENIVAR Val-d’Or 
 
Receive seismic risk report 
Receive estimates of on-site workforce from mine, mill and infrastructure components for 
construction and operations phases 
Plan accommodations for construction phase 
Plan accommodations for staff living on-site 
Plan staff dining and entertainment facilities 
Prepare site maps and drawings for infrastructure 
Prepare RFP’s for materials and construction of buildings 
Estimate capital costs and timeline for installation 
Estimate operating costs (materials, labour and maintenance) 
Prepare portions of final report 
 
 

Processing Plant   GENIVAR Val-d’Or 
 
Receive seismic risk report 
In conjunction with mineral processing component, plan installations 
Conduct site investigation for geotechnical conditions for construction 
Plan footings and foundations for fixed equipment 
Plan building 
Prepare site maps and drawings for processing plant 
Prepare RFP’s for materials and construction of buildings 
Estimate capital costs and timeline for installation 
Estimate operating costs (materials, labour and maintenance) 
Prepare portions of final report 
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Water    GENIVAR Amos or Quebec City 

 
Receive hydrogeology report 
Integrate hydrogeology to topographic and mine plan models 
Plan watercourse diversions to protect installations 
Prepare monitoring program for surface waters and groundwater around project site 
Estimate capital costs of installations 
Estimate costs of monitoring program 
Prepare recommendations 
Prepare portions of final report 
 
 

Waste rock and tailings disposal   GENIVAR Val-d’Or 
 
Receive seismic risk report 
Receive estimates of waste rock to be produced from mine plans 
Receive estimates of tailings to be produced from mineral processing plans 
Receive leach test results from environmental studies 
Plan and select area to receive waste rock 
Plan and select area to receive tailings 
Plan tailings impoundment structures 
Estimate capital costs and timelines of construction of tailings impoundment structures 
Estimate capital costs and timelines of site preparation for waste rock disposal 
Plan end-of-mine closure of waste rock and tailings facilities 
Prepare portions of final report 
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Environment: Donald Blanchet, Eng. MSc 
GENIVAR and TVI 
 
Conduct environmental baseline studies 
Conduct local surface water studies, including precipitation amounts 
Conduct hydrogeology – hydrogeochemistry - studies for U/G mine and surrounding 
area 
Conduct leaching tests on samples of tailings and waste rock 
 
N.B.  Above items required prior to Feasibility Study 
 
Prepare mine closure plan 
Prepare estimates of costs for environmental monitoring and mine closure 
Prepare report 
Prepare portions of final report 
Make recommendations for further and for ongoing studies as appropriate 
Prepare and submit requests for required authorisations from various levels of 
government as appropriate 
 
 
Safety Issues 
GENIVAR and TVI 
 
Analyse operational tasks and establish minimal requirements for personnel 
Prepare training programs and identify educational materials for personnel 
Identify on-site safety materials for workforce 
Analyse project site security requirements 
Prepare plan to identify, hire and train security personnel 
Estimate costs and timelines for training programs 
Estimate personnel requirements 
Make recommendations as appropriate 
Prepare portions of final report 
 
 
Local Issues 
GENIVAR and TVI 
 
Identify and hire company representative for liaison with local community 
Plan transition to new housing as required with mine construction 
Plan for training programs for local labour for mine construction and operations 
Identify and prepare to hire training personnel 
Plan for local potable water supply, other company-provided services 
Estimate costs of community programs 
Prepare portions of final report 
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Shipping (logistics) and Security 
GENIVAR and TVI 
 
Identify ports and routes for large components 
Plan and assure installation of offloading facilities 
Assure security of materials during transport 
Plan and secure laydown areas at project site 
Plan site security for materials and for products (restricted areas, camera surveillance, 
control room, record keeping, vehicles, and material) 
Estimate security personnel requirements and costs 
Analyse security issues for life-of-mine (political, social and economic) 
Prepare portions of final report 
 
 
Financial Analysis 
GENIVAR Quebec City 
 
Receive cost estimates from other components 
Provide estimates of metal prices during mine operations 
Estimate initial capital requirements 
Estimate sustaining capital requirements 
Estimate cash flows during mine operations 
Interpret and apply treatment and refining costs to models 
Apply product transportation costs to models 
Evaluate taxes, royalties and any other burdens on the project 
Develop integrated spreadsheet model of potential operation economics 
Prepare sensitivity analyses for various scenarios 
Calculate NPV and DCF for various scenarios 
Prepare portions of final report 
 
 
Coordination and Report Preparation 
GENIVAR Val-d’Or 
 
Maintain communication among all disciplines 
Report to client at predetermined intervals 
Establish production rate with client 
Establish personnel requirements for office and professional support 
Prepare – assemble report 
Assure that report is NI 43-101 compliant 
Prepare construction schedule with various components 
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DEFINITIONS AND LIMITS OF A PRELIMINARY FEASIBILITY STUDY OR 
FEASIBILITY STUDY 
 

A Preliminary Feasibility Study or a Feasibility Study is completed with the objective 
of providing a client with all necessary information required to allow a decision on 
whether to proceed with a project.  A useful definition is offered in National 
Instrument 43-101: 
 
“preliminary feasibility study” and “feasibility study” each mean a comprehensive 
study of the viability of a mineral project that has advanced to a stage where the 
mining method, in the case of underground mining, or the pit configuration, in the 
case of an open pit mine, has been established and an effective method of mineral 
processing has been determined, and includes a financial analysis based on 
reasonable assumptions of technical, engineering, legal, operating, economic, social 
and environmental factors and the evaluation of other relevant factors which are 
sufficient for a qualified person, acting reasonably, to determine if all or part of the 
mineral resource may be classified as a mineral reserve 
 
While engineering work is clearly required to complete a Preliminary Feasibility 
Study or a Feasibility Study, the aim of this engineering work is to establish technical 
feasibility and to develop cost information for the report.  Detailed engineering work 
and activities typically falling under EPCM are not normally part of a Preliminary 
Feasibility Study or a Feasibility Study.  There can be areas of overlap, where prices 
of equipment are required to complete a study, for example. 
 
A Feasibility Study is distinguished from a Preliminary Feasibility Study by the 
estimated precision of the product, in time, materials and financial terms.  The 
precision of estimated project costs will reflect the level of risk a client is willing to 
assume in advancing a project to a new level.   
 
The quality of a feasibility study does not depend on the estimated profitability of the 
Client’s project.  Instead, it resides in the quality of the work and in providing robust, 
well supported technical evaluations and cost estimates from which the project 
financial analysis develops clearly and logically. 
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Typical product definitions are illustrated in the following table: 
 

Products – Studies 
Feasibility 

 
Resource 
Estimate 

Scoping w/ 
resources 

Scoping 
w/o 

resources 

Preliminary 
feasibility A B C 

Initial due 
diligence 

1 month 1 month 1 month 2 months 3 months 

Timeframe 
for 

completion 
3 months 3 months 6 months 8 months 9 months 

Precision of 
cost 

estimates 
 ± 35 % ± 35 % ± 25 % 

-15 +25 
% 

-10 +15 
% 

-5 
+10 % 

 
Notes: 
♦ Studies shall be completed to be NI 43-101 compliant 
♦ The timeframes are estimates only and will be determined on a case-by-case 
basis 
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Certificate of qualification 
 
 
 
I, Marc R. Beauvais, Professional Engineer, do certify that: 
  
- I am the director of the Mining and Geology department of Genivar Limited 

Partnership (Genivar LP) located at 1701, 3rd Avenue East, Val-d'Or (Québec) 
Canada, J9P 6M1. 

 
- This Certificate applies to the 43-101 Technical Report for the SCOPING 

STUDY OF THE BALABAG PROJECT of TVI Resource Development 
Philippines Inc. completed in July of 2008. 

 
- I have practice my profession in mining operations, construction and 

management for over 20 years. I have experience in gold, base metals and 
diamonds projects. I have worked for Aur Resources (1986, 1987, 1994-1998), 
Agnico-Eagle Mines Ltd (1993-94), McWatters Mines (1998- 2000), Promine 
Software Inc. (2000-2001). I have founded my own consulting firm (Promine 
Consultant Inc.) in 2001 and I have been a consultant ever since. I have 
worked mostly in Canada and abroad. I am specialised in computer modeling 
in mine planning and construction. I am supervising a staff of nearly 30 
professionals directly involved in every aspect of the mineral industry. I am 
also a Business Associate of Genivar Inc. 

 
- I am a registered Professional Engineer in the Province of Québec (OIQ # 

108195). 
 
- I am a registered Professional Engineer in the Province of Ontario (PEO # 

100061114). 
 
- I graduated in 1991, from Laval University which is located in Ste-Foy (Québec) 

with a B.Sc. in Mining Engineering. 
 
- I have visited the Balabag Project site in April of 2007. 
 
- I am responsible for every section, except section 4 to 7, of the SCOPING 

STUDY OF THE BALABAG PROJECT of TVI Resource Development 
Philippines Inc. 

 
- I had no prior involvement with the property that is the subject of the Technical 

Report. 
 
- I am not aware of any material fact or material change with respect to the 

subject matter of the Technical Report that is not reflected in the Technical 




