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Sulphur contents in the samples were low, given the low levels of contained metals.  As a result, the 
acid generation potential was low and the neutralization potential was high.  The average NP:AP 
ratios exceeded 6 to indicate that the potential for acid generation is remote.  This was also 
confirmed by the neutral to alkaline paste pH determinations.  These results have been tabulated in 
Table 4. 

Table 4: Acid-Base Accounting: Results of 16 Samples 
Sulphide 
Sulphur 

% 

Paste 
pH 

AP NP NP/AP (NP-AP) 

Averages 0.43 8.8 13.4 75.5 7.36 62.2 
Range 0.1 - 0.9 7.5 - 9.3 3.4 - 28.6 53 - 114 3.0 - 16.9 45 - 91 

With the high flotation recoveries of the metals, the total sulphur content in the tailings was reduced 
to very low levels at below 0.03% in all cases.  Coupled with the fact that flotation would be run 
under alkaline conditions, it is safe to assume that the potential for acid generation from flotation 
tailings would be even more remote. 

Conclusions 

The assay data base for the deposit, particularly Cu and Au assays, may be used for project 
development purposes. 

The high ratio of sulphide sulphur to total sulphur assay in the samples and the favorable flotation 
responses confirmed the integrity of the drill core inventory and that it may be used for exploratory 
metallurgical and process development work. 

PIT OPTIMIZATION STUDIES 

AMCL has completed a series of pit optimization runs to identify areas at Schaft Creek that may 
provide higher initial operating profits under a scenario where high volume surface mining is 
employed. These potential “starter pits” will be used to focus areas where additional metallurgical 
test work based on the existing drill core should be completed. The pit optimization studies were 
completed by Peter Lacroix, P.Eng., Chief Mining Consultant, AMCL. 

This optimization study is preliminary in nature and includes inferred mineral resources that may 
be considered too speculative geologically to have economic considerations applied to them that 
would enable them to be categorized as mineral reserves. There is no certainty that the preliminary 
assessment will be realized and the reader is cautioned not to infer that the project has advanced to 
the stage that a mineral reserve can be estimated. Mineral resources which are not mineral reserves 
do not have demonstrated economic viability. 
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Mineral Resource Estimates 

The most recent mineral resource estimate was prepared by Giroux Consultants Ltd. (Giroux) of 
Vancouver in June 2003. The resource model is based on the original 3D block model constructed 
by Teck (now TeckCominco) in the 1980’s. Other than addressing some inconsistencies in the some 
areas of the model, Giroux retained Teck’s assignment of block codes for geology. 

Grades were interpolated into individual 100 ft. x 100 ft. by 40 ft. high blocks utilizing ordinary 
Kriging of drill hole assay data composited into 20 ft +/- 10 ft. intervals. A minimum of 4 and a 
maximum of 16 composites were used for each block estimate. No limit was set for the maximum 
number of composites per drill hole. Three interpolation passes were employed with successively 
larger 3D search ellipse dimensions equal to one-third, two-thirds and the full range of the variogram 
models produced for each geologic domain. The interpolation pass in which each block received a 
grade estimate was tracked by assigning additional blocks codes of 1, 2 and 3 respectively. 

Individual resource blocks were classified according to the CIM guidelines as measured, indicated 
or inferred based on whether the grade was assigned during pass 1, 2 or 3 provided a maximum 
estimation error was not exceeded for each category.  

In AMCL’s opinion, the method employed by Giroux does not truly address the density of data in 
a given area, assigning a portion of the model surrounding each drill hole as measured and indicated, 
regardless of drill spacing. A more appropriate approach would be to classify resources in respective 
areas based on whether or not they meet a minimum threshold in data density for each of the 
categories. In this case a maximum drill spacing commensurate with a distance on the variogram 
model where the variance does not exceed two thirds the total variance (less the nugget effect) 
would be appropriate for measured, provided this is supported by a detailed bulk sampling program 
confirming grade estimates. None of the resource would be classified in the measured resource 
category based on this approach. 

Table 5 provides a summary of the Giroux estimate stated at a cutoff grade of copper equivalent 
value of 0.35%. It should be noted that the determination of equivalent grade by Giroux is based 
on metal prices and assumed recoveries only.  Smelter terms and other off-property costs such as 
freight essential in determining true equivalent value have not been addressed in the Giroux 
calculations. Inclusion of these factors would result in equivalent copper values approximately 30% 
higher, or conversely, grades 30% lower at any given copper equivalent cutoff. 

Table 5: Mineral Resource Estimate, Schaft Creek: 0.35% Copper Equivalent Cutoff 
(Giroux and Ostensoe, June 2003) 

Category Tonnes 
x 1,000 

Cu 
(%) 

MoS2 
(%) 

Au 
(g/t) 

Ag 
(g/t) 

CuEq 
(%) 

Measured 91,800 0.370 0.037 0.26 1.89 0.495 
Indicated 373,000 0.356 0.041 0.24 2.02 0.481 
Measured plus Indicated 464,700 0.359 0.040 0.25 1.99 0.484 

Inferred 169,300 0.358 0.045 0.26 2.19 0.481 
Note: Tonnage calculations are based on a specific gravity of 2.67 (12 cubic feet per ton). 
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Economic Model 

In order to facilitate the economic calculations and subsequent pit optimization runs, the block 
model was imported in ASCII format to Minesight® and equivalent values re-estimated using 
appropriate prices, metallurgical recoveries, smelter terms and transportation costs. Equivalent 
copper values have been calculated by estimating the net smelter return for gold and silver and back 
calculating what the copper grade would have to be for the revenue to be generated from copper 
alone. Smelter terms have been derived from long-term industry average prices known to AMCL. 

Molybdenum prices have spiked upwards, sharply, since mid 2002 but we have used a more 
conservative average over 1998-2001. 

In simple terms, the calculation is as follows: 

Cu Eq %= Cu% + (NSR Au US$ + NSR Ag US$+ NSR Mo)/(NSR Cu US$ per %Cu) 

Assumed process performance, prices and smelter terms used in these calculations are summarized 
in Table 6. Equivalent copper grades net of process recovery and smelter deductions have also been 
calculated to facilitate subsequent optimization runs. 

Table 6: Net Smelter Returns 
Metal Prices 
Cu US$/lb 0.90 
Mo US$/lb 2.40 
Au US$/oz 375 
Ag US$/oz 5.50 

Copper Concentrate 
Concentrate Grade Cu% 30 
Cu Recovery % (Cu%-0.065)/Cu%, Min 50, Max 95 
Au Recovery % (Au g/t-0.14)/Au g/t, Min 30, Max 80
Ag Recovery % 80 
TC/RC US$/lb 0.192 
Freight US $/lb 0.128 
Cu Payable %% 96.7 
Au Payable % 93 
Ag Payable % 90 
Au Refining US$/oz 5.50 
Ag Refining US$/oz 0.40 

MoS2 Concentrate 
Concentrate Grade Mo% 50 
Mo Recovery % 70 
%Mo per %MoS2 0.5994 
TC (Roasting) US$/lb 0.50 
Freight US $/lb 0.075 
Mo Payable % 100 

Table 7 and Table 8 provide summaries of the results stated at increasing cut-off values.  Since the 
model format provided was in imperial units, the table reflects this standard.  Note that while 
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measured and indicated have been lumped into indicated commensurate with the above comments, 
no attempt has been made to redistribute resources between indicated and inferred.  Future 
modelling efforts should address this. 

Table 7: Re-stated Indicated Mineral Resource Estimate, Schaft Creek 
Cutoff 
CuEq (%) 

Tons 
X 1,000 

Cu 
(%) 

MoS2 
(%) 

Au 
(opt) 

Ag 
(opt) 

CuEq 
(%) 

Net 
Cu Eq 

(%) 
0.20 1,344,148 0.248 0.026 0.0049 0.0487 0.414 0.292 
0.25 1,149,954 0.268 0.029 0.0054 0.0504 0.446 0.322 
0.30 933,207 0.292 0.032 0.0059 0.0524 0.485 0.359 
0.35 739,013 0.316 0.035 0.0065 0.0547 0.528 0.399 
0.40 567,137 0.341 0.037 0.0071 0.0576 0.574 0.442 
0.45 431,058 0.364 0.040 0.0078 0.0608 0.622 0.485 
0.50 325,503 0.384 0.042 0.0086 0.0649 0.670 0.528 
0.60 183,686 0.426 0.047 0.0100 0.0723 0.767 0.617 
0.70 101,918 0.472 0.054 0.0112 0.0794 0.866 0.708 
0.80 57,881 0.514 0.061 0.0124 0.0849 0.956 0.793 
0.90 31,226 0.565 0.068 0.0134 0.0886 1.052 0.883 
1.00 16,914 0.610 0.076 0.0144 0.0946 1.141 0.969 

Table 8: Re-stated Inferred Mineral Resource Estimate, Schaft Creek 

Cutoff 
CuEq (%) 

Tons 
X 1,000 

Cu 
(%) 

MoS2 
(%) 

Au 
(opt) 

Ag 
(opt) 

CuEq 
(%) 

Net 
Cu Eq 

(%) 

0.20 824,984 0.220 0.027 0.0032 0.0367 0.356 0.240 
0.25 608,538 0.246 0.031 0.0039 0.0401 0.403 0.281 
0.30 429,456 0.277 0.036 0.0046 0.0432 0.458 0.331 
0.35 302,084 0.309 0.039 0.0053 0.0475 0.514 0.383 
0.40 206,405 0.340 0.042 0.0063 0.0535 0.580 0.442 
0.45 145,621 0.369 0.044 0.0074 0.0591 0.646 0.500 
0.50 110,292 0.389 0.044 0.0084 0.0644 0.701 0.548 
0.60 65,988 0.416 0.045 0.0107 0.0743 0.804 0.636 
0.70 40,434 0.433 0.047 0.0131 0.0842 0.906 0.721 
0.80 26,389 0.455 0.050 0.0148 0.0914 0.990 0.795 
0.90 16,013 0.469 0.048 0.0170 0.0974 1.082 0.869 
1.00 8,774 0.509 0.046 0.0193 0.1113 1.186 0.971 

As discussed on page 5, current analytical work has resulted in consistently lower molybdenum and 
silver values than the historical database, albeit on a very limited sample population. The reason for 
this is not evident and will require further investigation. The re-stated resource estimates utilize the 
historic data base. 

Pit Optimizations 

A series of pit optimizations were completed to provide guidelines for future technical and economic 
studies as well as give targets for the next round of metallurgical test work. Results are summarized 
in Table 9 and Table 10 while plans and sections can be found in Appendix 1 and 2. The 
optimizations, which utilized  the Lerchs-Grossmann algorithm, were based on net copper equivalent 
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values calculated by estimating the gold, silver and molybdenum revenues for each block and back 
calculating what the equivalent payable or net copper grade would have been to generate the revenue 
entirely from copper. These values, along with grid matrices for topographic, bedrock and intact 
rock surfaces were incorporated in a condensed block model suitable for use with the optimization 
software. The use of a net equivalent value was necessary to facilitate the use of  price variations 
in the revenue model without having to recalculate the condensed model for each variation in price 
or cost. Only whole blocks were used in the condensed model. 

A total of 11 nested pit shells were generated utilizing copper prices from US$0.70 to US$1.20 per 
pound copper in steps of US$0.05 per pound. The price steps allowed the definition of smaller, 
lower-strip pits with higher unit values and grades within the ultimate pit outline that could be used 
to identify some of the near-surface higher-grade, higher value material that could be mined earlier 
in the mine life for accelerated payback.  

Table 9: Optimization Results: Incremental 

Pit 

Price 
US$/lb 
CuEq

 >0.22% Net EqCu Waste/OB 
ktons 

Strip 
Ratioktons Grade 

Cu Eq% 
1 0.70 2,467 0.966 1,133 0.46 
2 0.75 4,666 0.720 3,700 0.79 
3 0.80 4,934 0.663 3,534 0.72 
4 0.85 5,933 0.586 4,133 0.70 
5 0.90 17,200 0.528 10,233 0.59 
6 0.95 27,733 0.486 18,167 0.66 
7 1.00 64,934 0.431 28,033 0.43 
8 1.05 52,533 0.407 25,334 0.48 
9 1.10 118,200 0.400 76,600 0.65 

10 1.15 90,567 0.372 63,066 0.70 
11 1.20 59,766 0.395 72,267 1.21 

Total 448,933 0.421 306,200 0.68 
Notes: Grades are net of recovery and deductions. 

Operating Profit and NPV based on US$1.20/lb. EqCu 
NPV assumes best case, mining shells in sequence at 20,000 ktons ore/annum. 

Table 10: Optimization Results, Cumulative 

Pit 
Price 

US$/lb 
CuEq

 >0.22% Net EqCu Waste/OB 
ktons 

Strip 
Ratioktons Grade 

Cu Eq% 
1 0.70 2,467 0.966 1,133 0.46 
2 0.75 7,133 0.805 4,833 0.68 
3 0.80 12,067 0.747 8,367 0.69 
4 0.85 18,000 0.694 12,500 0.69 
5 0.90 35,200 0.613 22,733 0.65 
6 0.95 62,933 0.557 40,900 0.65 
7 1.00 127,867 0.493 68,933 0.54 
8 1.05 180,400 0.468 94,267 0.52 
9 1.10 298,600 0.441 170,867 0.57 

10 1.15 389,167 0.425 233,933 0.60 
11 1.20 448,933 0.421 306,200 0.68 

Notes: Grades are net of recovery and deductions. 
Operating Profit and NPV based on US$1.20/lb. EqCu 
NPV assumes best case, mining shells in sequence at 20,000 ktons ore/annum. 
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Actual input prices used were US$0.38 to US$0.88 per pound, which are the net prices after 
deduction of the treatment, refining and freight charges of US$0.32 per pound outlined in Table 2. 
Costs used in the optimizations were US$1.20 for waste mining and $5.25 for ore mining, process 
and G&A. Based on these costs, the economic mill cut off would be 0.22% net copper equivalent 
at US$1.20 per lb copper. Pit slopes used in the runs were 45° and 34° for rock and overburden 
respectively. No additional provision was made for ramps or access roads. 

All values are US Dollars unless otherwise stated. The reported inventories are those resources 
contained within the pit boundaries above the stated cut-off values. No differentiation is made 
between indicated and inferred resources. No dilution has been added nor should the pits be 
considered mineable as logistics and access have not been considered. 

RECOMMENDATIONS 

The geological /resource model should be refined and more appropriate resource classification 
categories developed. A surveyed digital terrain model should be created. These will be used as the 
basis for reserve modelling. 

Further analytical work is required to determine the reason for the limited, current Mo and Ag values 
being lower than those reported in the historic database. 

Metallurgical Testing 

A number of sample intervals have been selected by AMCL for further metallurgical testing which 
are believed to influence resource estimates and optimization results materially. Table 11 provides 
a selection of sample intervals that are located within the bounds of the pit optimized at US$0.90 
per pound copper equivalent. 

Table 11: US$0.90 Pit, Selected Sample Intervals 
Area Approximate 

Northing 
Drill Hole 

ID 
Sample Interval 

From-To (ft.) 

Liard 23200 H71CH076 150-430 
Liard 23400 H69CH047 220-440 
West Breccia 23500 H71CH089 130-230 
Liard/W.B. 23700 H71CH083 30-200 
Liard 23700 H71CH072 110-390 
Liard 23700 H71CH084 18-180 
Liard 24000 DDHAS-12 20-160 
Liard 24200 T81CH171 20-260 
Liard 24500 T81CH150 40-220 
Liard 24500 T81CH098 80-330 
Liard 24700 T81CH179 40-250 
Liard 25000 DDHAS-23 50-280 
Paramount 28000 T81CH204 20-200 

Table 12 (following) provides a list of intervals outside the bounds of the US$0.90 pit but within 
the limits of the US$1.20 pit. 
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The intervals are sufficiently large to allow selection of a broad range of sample grades and/or 
geologic compositions, depending on the program design. Alternatively, cross sections in 
Appendices 2 and 3 can be used in conjunction with the plan views in Appendix 1 to determine 
which holes and sample intervals have the greatest influence on the optimum pit boundaries. Holes 
with sample intervals located close to the bottoms of each pit would be good candidates for test 
programs as they likely played a significant role in determining the maximum depth at each price 
point. 

Table 12: US$1.20 Pit, Selected Sample Intervals 
Area Approximate 

Northing 
Drill Hole 

ID 
Sample Interval 

From-To (ft.) 

Liard 22500 H71CH085 70-480 
Liard 23200 H71CH076 500-700 
Liard 23400 H69CH047 440-730 
Liard 23400 H69CH045 880-1480 
West Breccia 23500 H71CH089 230-550 
West Breccia 23800 H72CH091 240-520 
Liard 23800 H71CH083 200-560 
West Breccia 23900 DDHAS-18 120-380 
Liard 23900 H68CH032 980-1510 
Liard 24000 T80CH133 360-810 
Liard/W.B. 24000 T80CH135 130-310 
Liard 24200 T81CH169 160-900 
Liard 24300 H69CH049 500-1000 
Liard 24500 H70CH059 570-1100 
Liard 24800 T81CH183 430-990 
Liard 25000 DDHAS-20 230-500 
Liard 25500 T81CH194 70-492 
Paramount 28000 T81CH203 280-400 
Paramount 28500 T80CH132 410-880 
Paramount 29000 T80CH124 430-610 

Composite samples should be selected from a range of lithologies comprising the deeper sections 
of the holes as these represent the grades that drive the development of the pit bottoms. Testing 
should include sufficient work to determine whether an acceptable Mo concentrate can be produced 
as molydenum reporting to a copper concentrate is not generally saleable and in some case may be 
considerd to be a penalty element. 

Revised Work Program 

The following modified work program (Table 13) has been proposed. Phase 1 reflects the results of 
the current and on-going studies. Phase 2 is a proposed drilling program. The budget forecast relates 
to project specific expenses only and does not include Copper Fox corporate costs for working 
capital, general and administrative cost or unallocated costs. 

An affiliate company of IMC Group Holdings Limited and the Associated Engineering Group Calgary - Vancouver 




