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Executive Summary 

Samples originating from the Junior Lake VW Zone were combined to produce a master 

composite and four variability composites. The head grades of the five composites are presented 

in Table 1. 

Table 1: Head Assay 

Sample 
Assay, % 

Ni Cu Co S 

Batch #1 1.32 0.039 0.12 3.49 

Batch #2 0.74 0.026 0.09 1.94 

Batch #3 0.57 0.016 0.063 1.98 

Batch #4 0.38 0.015 0.068 1.81 

Master Comp 0.61 0.021 0.072 1.97 

Grindability tests performed on the Master composite and the four variability composites yielded 

relatively low Bond ball mill work indices of 10.6 kWhit to 11.6 kWhit. Bond rod mill and Bond 

abrasion tests performed on the Master composite produced indices of 16.1 kWhit and 

0.1808 Ai, respectively. 

A detailed QEMSCAN analysis was carried out on the Master composite. Pentlandite makes up 

almost 70% of the nickel-bearing minerals, followed by violarite (20.8%) and amphibole (3.5%). 

Almost 10% of the nickel contained in the Master composite is associated with pyrrhotite and 

non-sulphide gangue minerals and this amount of nickel is considered unrecoverable by means 

of flotation. Almost 40% of the pentiandite reported to the fmest size fraction of -20 microns. As 

the flotation kinetics of pentlandite decreases for finer grain sizes, sufficient flotation time is 

paramount for a good pentlandite recovery into the concentrate. 

Chalcopyrite is the dominant copper-bearing mineral and contains 98% of the copper value. The 

remaining Cu is contained in cubanite and as trace amounts in bornite and covellite/chalcocite. 

The majority of the chalcopyrite reported to the coarser size fractions and less than 18% was 

found in the -20 size fraction. 
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A total of eighteen (18) batch rougher and batch cleaner tests, one locked cycle test, and four 

variability tests were carried out to optimise grinding requirements and regent regime, to develop 

close-circuit metallurgical predictions through locked cycle tests, and to test the stability of the 

proposed flowsheet on variabihty samples. The flowsheet that was used in these tests was 

developed in the previous phase of metallurgical testing and is depicted in Figure }1. 

Figure 1: Flowsheet for the Junior Lake VW Zone 
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The Ni grade-recovery curves of selected cleaner tests are shown in Figure 2. The test conditions 

of tests F6 and F 14 produced the best overall metallurgical response and, therefore, were used in 

the locked cycle test albeit with a slight:y coarser grind. Eowever, aging of the samples became 

apparent towards the end of the test program. Instead of producing a primary rougher concentrate 

of 14-19% Ni at 60-70% Ni recovery, only a very small amount of sulpbide minerals reported to 

the primary rougher concentrate. 

I SGS Lakefield Research Report titled " J J 3 66-00 J - The Recovery of Ni and Cu from the Junior Lake VW Deposit" dated November 7. 2006 

SGS Minerals Services 
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Figure 2: Ni Grade-Recovery Curves for Selected Batch Cleaner Tests 

25.0 ir=== ==================:::::::::================= === ---, ___ F6-54 mia'ans • MlBC & More CMe ~F l 0 . 57 microns , 300 gIt CMe, more selective cleaner 

-4- FII· 57 microns, 750 glt CMe .......... FI2· Fil with higher CMe dO$lIge 

-'- FI3· &$ FII with I min Pri Ro FlO&! ~F I 4. 45 microns, 600 gil CMe 

- FI 5·38 microns , 625 gltCMC - Fl6- 45microl'ls, F9rougher, F l4c1caner 

20.0 F==-=,=-~FI~8-.;;LCT;;,;.,;- I=,=+,;;;S I,;;;BX~IO~P~ri~RO~====================~--' 

~ 
15.0 .. 

oJ 
'g .. .. 
'-' 
Z 10.0 

5.0 ~------------------------------------------~~,,------------

0.0 +---------.---------,---------~--------r----------r---------,-----

35.0 45 .0 55.0 65.0 75.0 85 .0 95.0 

Ni Recovery, % 

Since the locked cycle test results were not suitable for metallurgical projections due to this 

aging issue, the results from test F 14 and experience with similar deposits were used to forecast 

the flotation response of the intennediate streams. The results of these projections are 

summarised in the Ni grade-recovery curve shown in Figure 3. Note that this curve was 

generated using assumptions for the intennediate streams and,herefore, it is imperative that the 

results are treated as such and not as actual test data . 

SGS Minerals Services 



• 

• 

• 

11366-002- Landore Resources - Junior Lake VW Zone VI!! 

Figure 3: Projected Ni Grade-Recovery Curve for the Final Concentrate 
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The following work is recommended for the next phase of metallurgical testing: 

• Carry out an ore aging test program to develop a better understanding of the agmg 
process of the Junior Lake VW Zone ore; 

• Evaluate the effectiveness of a talc pre-float prior to the primary rougher concentrate; 

• Assess the impact of CMC dosage on the amount of floatable gangue minerals in a series 
of rougher flotation tests using the CMC dosage as the only variable; 

• Quantify the amount ofNi contained in pyrrhotite using SEM analysis; ; 

• Perform a baseline environmental test program to identify any deleterious elements in the 
waste streams and to quantify the acid generating pote!1tial of the tailings streams; 

• Carry out solid/liquid separation tests on the tailings; 

• Evaluate the flotation response of the optimised flowsheet on a number of variability 
samples to assess the stability of the proposed circuit. 

SGS Minerals Services 
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Introduction 

In late 2007, Mr. Bill Humphries and Mr. Jim Garber, both of Landore Resources Limited, 

approached SGS Lakefield requesting a proposal to advance the metallurgical characterisation of 

the Junior Lake VW mineralisation. The ore arrived at SGS Lakefield on December 20, 2007 and 

testing commenced in early January. 

The test program included chemical and mineralogical sample characterisation, flowsheet 

optimisation through batch rougher and cleaner flotation tests, a single locked cycle test, and 

variability flotation tests. The original scope of work also included a detailed analysis of the final 

flotation products. These tests were not carried out as aging of the flotation test charges became 

apparent towards the end of the flotation program. 

Results were reported to Mr. Kevin Scott of Roscoe Postle Associates Inc., who represented the 

client, as well as Mr. Bill Humphries and Mr. Jim Garber as they became available. 

r-~--~---____ 
-", 

{~ .... --~ 

Oliver Peters 
Associate Metallurgist, P.Eng, MBA 

-
Dan Imeson, MSc. 
Manager - Flotation Group 

Experimental work by: Kevin Stuart 
Report preparation by: Su McKenzie 

SGS Minerals Services 
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Testwork Summary 

1. Background 

The Junior Lake property is located in the province of Ontario, Canada, approximately 235 

kilometres north-northeast of Thunder Bay. The VW Nickel Deposit is located at the Ketchikan 

Lake towards the south eastern end of the Junior Lake property, and the B4-7 Deposit is located 

approximately 3 kilometres to the north-west of the VW Deposit. 

A global resource base of 22,407 tonnes Nickel equivalent (NiEq) at 0.2% nickel cut-off grade 

has been identified at an average grade of 0.45% NiEq.2 

A preliminary metallurgical test program was completed in 2006 on both the VW and B4-7 

Zones. In late 2007, Landore Resources decided to advance the metallurgical characterisation of 

the VW Zone to the next level. 

2. Deliverables 

The primary objectives of this phase of testing were to: 

• Perform basic grindability tests to assist in the sizing of the grinding circuit and to 
estimate grinding media wear rates; 

• Perform a QEMSCAN analysis on a Master composite to obtain detailed mineralogical 
data including modal analysis, cumulative grain size distributions, characterisation of the 
Ni and Cu sulphides, theoretical grade-recovery curves, and mineral release curves; 

• Optimise the flowsheet that was developed during the last phase of testing using the 
Master composite; 

• Subject four variability samples to the optimised flow sheet to assess the stability of the 
circuit. 

3. Sample Description and Ore Characterization 

A shipment of twenty (20) pails was received at the SGS Lakefield site on December 20, 2007 

and was given the sample receipt number 0277-DEC07. The total weight of the shipment was 

approximately 260 kg. 

2 Source: Landore Resources web sile, July 25, 2008 
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The 20 pails comprised four (4) different composites, which were identified as Batch 1, Batch 2, 

Batch 3, and Batch 4. A detailed list of the drill core intervals that made up the four batches is 

included in Appendix A. 

The drill core sections of each batch were combined and crushed to minus 1 W'. A 6 kg sub­

sample for a Bond mill grindability test and a 7 kg sub-sample for variability flotation work were 

extracted and the remaining drill core was retained. The 7 kg sub-sample for flotation work was 

stage-crushed to minus 10 mesh, blended, and split into 2 kg test charges. A representative sub­

sample of each batch was submitted for Ni, Cu, Co, and S assays. 

Predetermined weights of the four batches were combined to generate a Master composite. The 

weights and blending recipe of the four batches are specified in Table 2. 

Table 2: Master Composite Make-up 

Sample 
Mass in Content 

Master Comp, kg in Master Comp, % 

Batch #1 19.3 13.1 

Batch #2 17.2 11.7 

Batch #3 27.6 18.7 

Batch #4 83.4 56.5 

Master Comp 147.6 100 

Once combined, the master composite was blended and sub-samples for Bond rod mill, Bond 

ball mill, and Bond abrasion tests were extracted. Subsequently, the remaining ore was stage­

crushed to minus 10mesh, blended, and split into 2 kg test charges. A representative head sample 

was submitted for Ni, Cu, Co, S, ICP, and whole rock analysis (WRA). 

The analytical results for the four individual batches and the master composite are shown in 

Table 3 to Table 5 . 
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Table 3: Head Analysis 

Sample 
Assay, % 

Ni Cu Co S 

Batch #1 1.32 0.039 0.12 3.49 

Batch #2 0.74 0.026 0.09 1.94 

Batch #3 0.57 0.016 0.063 1.98 

Batch #4 0.38 0.015 0.068 1.81 

MasterComp 0.61 0.021 0.072 1.97 

Table 4: Whole Rock Analysis - Master Composite 

Assay, % 

Si02 Al2 CaO Na20 K20 

45.1 10.9 1.28 0.38 

Ti02 P20S Cr203 V20 S LOI Sum 

0.37 0.02 0.17 0.26 0.04 5.51 96.6 

Table 5: Minor Element Scan - Master Composite 

Product 
Assays, g/t 

Ag As Ba Be Bi Cd Li 

Master Comp <2 < 30 130 <0.4 <20 <2 <5 

Product 
Assays, g/t 

Sb Se Sn Sr TI U Y Zn 

MasterComp <10 <30 <20 42 < 30 <20 15 240 

4. Grindability 

Samples of the master composite were subjected to Bond ball mill, Bond rod mill, and Bond 

abrasion testing to provide data for mill sizing and to facilitate grinding media wear rate 

calculations. Further, the variability composites were submitted for Bond ball mill grindability 

tests only. The results of these tests are summarized in Table 6. Due to an oversight during 

sample preparation, no Bond ball mill grindability sample was extracted for Batch 1 and, 

therefore, no grindability data is available for this sample. Using a weighted average of the 

individual Bond ball mill tests and weights included in the master composite, Batch 1 has a 
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calculated Bond ball mill work index of 12.5 kWhlt. The detailed test data IS included m 

Appendix A. 

Table 6: Grindability Test Data 

Sample 
Bond Ball Mill Work Bond Rod Mill Work 

Bond Abrasion Index, Ai 
Index, kWbIt Index, kWhlt 

~ 

Master Composite 11.3 16.1 0.1808 

Batch 2 11.6 N/A N/A 

Batch 3 10.6 N/A N/A 

Batch 4 11.2 NIA N/A 

*a11 values in metric 

5. QEMSCAN Mineralogical Analysis 

The Master composite was subnlitted for a QEMSCAN analysis. The purpose of the study was to 

identify mineralogical characteristics and to deveiop mineral release curves for the nickel and 

copper sulphides . 

5.1. Sample Description and Preparation 

A sample of the Master composite was ground to a product size of Pgo ~ 160 microns and 

submittec for nlineralogy. The sample was screened at 150, 75, 38, and 20 microns to form the 

following five size fractions: +150, -150/+75, -75/+38, -38/+20 and -20 microns. A portion of 

each fraction was submitted for Cu, Mo, S and whole rock analyses for data validation. These 

results are presented in the assay reconciliation portion of this report. 

5.2. Operational Modes and Quality Control 

Bulk Mineral Analyses (BMA) and Trace Mmeral Search A;}alyses (TMS) were performed on 

each of the submitted polished sections. Bulk Mineral Analysis uses the linear intercept method 

anG provides a robust data set for determinatlOD of the bulk mineralogy with mineral identities 

and proportions, along with grain size measurements . Trace Mineral Search is a modified 

particle mapping routine aimed at resolving liberatioD and locking characteristics of a set of 

particles, specifically a phase that reports as a low-grade constituent. 

SG S Miner Is Services 
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The QEMSCAN and the direct chemical assays were then compared as a quality control, as 

presented in Table 7. Assay reconciliation and R2 analysis of the entire populatio~, for this 

sample was acceptable, as shown in Figure 4. 

Ore 

Master 
Composite 

Ore 

Master 
Composite 

Table 7: QEMSCAN and Direct Assay Reconciliation 

Assays, % 
Fraction Ni Fe S Si 

OEM Chem. OEM Chern. OEM Chern. OEM Chem. 
+150 0.28 0.30 7.03 6.61 1.23 1.28 23.1 22.0 

·150/+75 0.60 0.53 8.51 7.69 3.04 2.45 21.5 20.9 

·751+38 1.04 0.82 9.53 8.32 3.94 3.08 20.8 20.0 

·38/+20 0.81 0.80 9.23 7.76 3.02 2.35 21.7 20.2 

·20 1.05 0.60 9.30 6.84 2.47 1.26 21.8 20.2 

Assa s, % 
Fraction Mg Ca K Na 

QEM Chem. QEM Chem. OEM Chem. OEM Chem. 
+150 11.2 8.20 7.08 7.11 0.24 0.32 1.04 1.09 

·150/+75 10.2 7.66 7.15 7.72 0.27 0.32 0.88 1.11 

-751+38 9.85 7.42 7.08 8.22 0.24 0.31 0.83 0.94 

·38/+20 10.6 8.14 6.53 8.29 0.26 0.27 0.94 0.86 

·20 11.4 9.47 5.90 7.93 0.25 0.22 0.99 0.78 

Figure 4: QEMSCAN and Direct Assay Reconciliation 
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5.3. Modal Analysis and Grain Size Distribution 

Bulk modal analysis of the Master composite is presented in Table 8 and the mineral distribution 

is graphically illustrated in Figure 5. Nickel occurs as pentlandite and violarite, while copper 

occurs primarily as chalcopyrite and cubanite. Pyrrhotite is the most dominant sulphide mineral 

present at 3.3% of the overall mineral mass. Amphiboles, chlorides and feldspars account for the 

majority of the non-sulphide minerals. 

Table 8: Modal Analysis - Master Composite 
Survey Name Landore Resources - Junior Lake 

Id M15004-FEB08 

Sample Name Master Composite 
Fraction Name Combined +150 -1511/+75 -75/+38 -38/+20 -20 

Mass Size Disl. (%) 100.0 18.2 19.4 16,1 13.4 33.0 
Particle Size 19 138 65 35 21 9 

Combined .,.150 -150i+75 -38/+20 -20 
Sample Sample Fraction Sample Fraction Sample Fraction Sample Fraction Sample Fraction 

Mineral Pentlandite 1.79 0.10 0.53 0.22 Lt6 0.33 2.03 0.22 1.64 0.92 2.78 
Mass Violarit. 0.34 0.02 0,14 0.07 0.38 0.11 0.70 0.06 0.46 0.06 0.19 

("/0) Chalcopyrite 0.37 0.03 0.15 0.Q7 0.35 0.04 0.24 0.04 0.27 0.20 0.59 
Cubanite 0.01 0.00 0.01 0.00 0.02 0.00 0.02 0.00 0.01 0.00 0.01 
Sphalerite 0.05 0.00 0.00 0.01 0.03 0.00 O.oz 0.00 0.04 0.03 0.10 
Pyrrhotite 3.28 0.25 1.40 0.76 3.95 0.81 5.00 0.56 4.17 0.90 2.72 
Pyrite 1.17 0.16 0.87 0.32 1.66 0.29 1.80 0.15 LID 0.25 0.75 
Other Sulphides 0.01 0.00 0.00 0.00 0.00 0.00 0.00 om 0.05 0.00 0.00 
Quartz 7.04 1.21 6.66 1.71 8.82 1.56 9.68 1.05 7.84 1.51 4.59 
Feldspars 9.28 1.96 10.79 2.16 11.13 \.55 9.58 1.19 8.94 2.42 7.34 
Pumpellyite 0.32 0.12 0.66 0.10 0.49 0.04 I 0.27 0.Q3 0.20 0.04 0.12 
Orthopyroxene 6.10 1.22 6.74 1.03 5.34 0.71 4.38 0.64 4.79 2.49 7.56 
Amphiboles 47.95 9.56 52.59 8.33 43.03 6.73 41.67 6.42 I 48.02 16.92 51.32 
Chlorites 11.37 1.54 8,45 1.71 8.84 1.53 10.08 1.65 i 

12.33 4.85 14.72 
Micas 3.32 0.55 3.04 0.67 3,46 O.SI 3.18 0.47 3.55 1.11 3.38 
Clays 0.06 0.02 0.10 0.02 I 0.10 0.01 0.08 0,01 0.05 0.00 0.01 
Talc 1.69 OAO 2.22 0.39 2.03 0.24 1,47 0.17 1.24 0.49 1.49 
Oxides 0.53 0.04 0.25 0.11 0.58 0.10 0.61 0.06 0.43 0.21 0.64 
Carbonates 5.28 0.98 5.38 1.65 8.55 1.47 9.10 0.64 4.80 0.54 1.63 
Other 0.05 0.00 0.01 G.02 0.08 0.01 I .... 0,07 0,0) 0.08 0.01 0.04 

.. - .. _ ... -
Total 100.00 18.17 100.00 19.36 100.00 16.14 100.00 13.37 100.00 32.96 100.00 

Meall Pentlandite 20 21 18 14 7 
Grain Violarite 13 14 11 9 5 
Size Chalcopyrite 21 28 23 20 8 
(p.m) Cubanite 8 9 8 7 3 

Sphalerite 0 28 24 22 8 
Pyrrhotite 34 35 23 15 6 
Pyrite 46 3'! 27 17 8 
Other Sulphides 7 0 0 35 0 
Quartz 35 29 23 14 7 
Feldspars 33 32 25 18 9 
Pumpellyite 8 6 5 4 3 
Ortbopyroxene 9 7 5 4 4 
Amphiboles 34 26 21 15 7 
Chlorites 18 16 12 9 6 
Micas 24 22 16 14 7 
Clays 8 6 6 4 3 
Talc 14 13 10 9 6 
UXldes 21 21 17 14 8 
Carbonates 37 34 25 16 9 
Olher 10 26 29 23 II 
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Figure 5: Mineral Distrib'lltion - Master Composite 
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5.4. Nickel and Copper Occurrence 

8 Other 
D Carbonates 
DOxides 
o Tale 
Delays 
8 Mieas 
8 Chlorites 
o Amphiboles 
8 Orthopyroxene 
o Pumpellyite 
o Feldspars 
o Quartz 
• Other Sulpbides 
8 Pyrite 
DPyrrhorite 
8 Sphalerite 
. Cubanite 
o Chalcopyrite 
.Violarite 
g Pentlandite 

7 

The nickel and copper occurrence in the Master composite by size fraction is illustrated in Figure 

6 and Figure 7, respectively . 

Pentlandite makes up almost 70% of the nickel-bearing minerals, followed by violarite (20.8%) 

and amphibole (3.5%). Almost 10% of the nickel that is contained in the Master composite is 

associated with pyrrhotite and non-sulphide gangue minerals and this amount of nickel is 

considered unrecoverable by means of flotation. Almost 40% of the pentlandite reported to the 

fmest size fraction of -20 microns. As the flotation kinetics of pentlandite decreases for finer 

gram SIzes, sufficient flotation time is paramount for good pentlandite recovery into the 

concentrate. 

Chalcopyrite is the dominant copper-bearing mineral and contains 98% of the copper value. The 

remaining eu is contained in cubanite and as trace amounts in bornite and covellite/chalcocite. 

The majority of the chalcopyrite reported to the coarser size fi.-actions and less than 18% was 

found in the -20 size fraction. 
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Figure 6: Nickel Occurrence in Master Composite 
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Figure 7: Copper Occurrence in Master Composite 
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5.5. Characterization of Nickel Sulphide Minerals in the Master Composite 

As described in the previous section, nickel sulphides and specifically pentlandite make up the 

dominant value minerals occurring in the Junior Lake VW Zone deposit. Liberation of nickel 

sulphides in each ore type is shown in Figure 8. For the purposes of this analysis, mineral 

liberation is defined based on 2D particle area percent. Nickel sulphide mineral area is greater 

than or equal to 80% particle area for liberated particles, less than 80% and greater than equal to 

50% for middling particles, between 50% and 20% for sub-middlings and less than 20% for 

locked particles. 
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Figure 8: Nickel Sulphide Liberation 
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The nickel sulphide liberation data shows a distinct difference between the +75 microns and the 

-75 microns fractions. While the proportions of free nickel sulphides is less than 30% in the 

coarser fractions, it improves to more than 70% in the finer frac ·lons. These results suggest that a 

fme primary grind ofPgo = 75 microns ore less will be required to produce a high grade primary 

concentrate as proposed in the flowsheet that was developed during the last phase of testing in 

2006. 
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The fact that only 74% of the nickel sulphides are liberated in the -20 microns fraction suggests 

that a significant number of pentlandite grain sizes are locked up with other mineralso Visual 

representation of nickel sulphides sorted by liberation class for each size fraction is presented in 

Figure 9. From examination of both the middling and locked groups, it is evident that nickel 

sulphides are associated with pyrrhotite, pyrite and non-sulphide gangue minerals. 
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Figure 9: Nickel Sulphide Liberation - Master Composite 
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The potentially problematic nickel mineralogy is further illustrated in Figure 10, which shows 

the cumulative % mineral mass versus the grain size curves. In the case of the nickel sulphides, 

almost 50% of the mineral mass of the Ni sulphides is associated with slow floating grain sizes 

of 30 microns or less. 

Figure 10: Average Grain Size Distribution 

Sample: Master Composite 

100 

90 -+- Ni Sulphides 

80 
_____ Cu Sulphides 

-.-Fe Sulphides 
U) ---- Hard Silicates U) 70 OJ -+- Pbyllosilicates :2: 

-.- Carbonates -;;; 60 ... --lIE-- PSD .., 
I:: 

~ 50 
~ c 
0) 

40 .~ 
-;;; 
:; 

30 E 
;:l 

u 
20 

10 

0 
10 100 1000 

a 'am Size (Ilm) 

5.6. Characterization o/Copper Sulphide Minerals in the Master Composite 

Chalcopyrite and cubanite make up the dominant copper value minerals occurring in the Junior 

Lake VW Zone Master composite. Liberation of copper sulphides is shown in Figure 11. For 

the purposes of this analysis, mineral liberation is defined based on 2D particle area percent. 

Copper sulphide mineral area is greater than or equal to 80% particle area for liberated particles, 

less than 80% and greater than equal t) 50% for middling particles, between 50% and 20% for 

sub-middlings and less than 20% for locked particles. 

In comparison to the nickel sulphides a smaller percentage of the copper sulphides are free and 

liberated at the intermediate size fractions, which suggests that the mineral grain si~!es of the 
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copper minerals are smaller compared to the pentlandite grain sizes. At the finest size fraction of 

-20 microns 92.6% of eu minerals are free or liberated. 

Figure 11 : Copper Sulphide Liberation 
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Visual representation of copper sulphides sorted by liberation class for each of the size fractions 

is presented in Figure 12. From examination of both the middling and locked groups, it is 

evident that copper sulphides are associated with pyrrhotite, pyrite, and non-sulphide gangue 

minerals. 
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Figure 12: Copper Sulphide Liberation - Master Composite 
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5. 7. Theoretical Nickel and Copper Grade-Recovery Curves 
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The :nineralogicallimiting grade-recovery curves of nickel and copper for the Master composite, 

both globally and by fraction, are presented in Figure 13 and Figure 14, respectively. These 

graphs compare the theoretical maximum nickel and copper grade achievable, limited by 

mineralogy and liberation, at this particle size distribution, with the maximum nickel and copper 

recovery achievable. It should be noted that this is a theoretical maximum because it does not 

account for grade dilution due to gangue activation and/or entrainmert or other factors that may 

be observed in the actual metallurgical process . 
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Figure 13: Theoretical Nickel Grade-Recovery Curves 
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Figure 14: Theoretical Copper Grade-Recovery Curves 
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The mineral release curves for nickel and copper sulphides are }resented in Figure 15. The 

mineral release curve is used to predict the amount of liberated mineral of interest at varying size 

distributions . This can be an indicator of optimum grind targets for metallurgical processes to 

achieve the most liberation for the least amount of grind energy. The release curves illustrate 

that a grind size of Pso = 50-60 microns is required to achieve Ni and Cu sulphide liberations of 

approximately 50%. For any given grind size in the range between Pso = 20 microns and Pso = 

100 microns the Ni sulphide liberation is ~ 0% to 30% better compared to the Cu sulphide 

liberation. 

Figure 15: Ni and Cu Sulphides Mineral Release Curves 
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6. Laboratory Flotation Program 

6.1. Mill Calibration Tests 

Two mill calibration tests were carried out to develop a laboratory mill grind time versus grind 

size relationship. The two date. points and a trend curve are presented in Figure 16. The complete 

size analysis for the two grind tests is included in Appendix B. 
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Figure 16: Mill Calibration Results 
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6.2. Objectives of Flotation Program 

The primary objectives of the flotation program were to: 

• Optimise primary and regrind requirements; 

• Optimise the reagent regime and dosages; 

• Develop closed-circuit metallurgical predictions through locked cycle tests; 

• Test the stability of the proposed flowsheet on variability samples. 

6.3. Batch Rougher and Cleaner Flotation 

A total of eighteen (18) open circuit rougber and batch cleaner tests were carried out in this 

phase of flowsheet development. 

The flowsbeet shown in Figure 17 was developed during tbe previous pbase of metallurgical 

testing. The primary rougber produces a concentrate tbat constitutes a saleable product and that 

does not require further upgrading. In the last phase of testing, two samples were subjected to 

this flowsheet and produced a primary rougher concentrate grade of 14.2% to 17.3% Ni at 

approximately 55%% Ni recovery. 
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Figure 17: Proposed Flowsheet for the Junior Lake VW Ore 

Hnll Mill 
Secondary 

P . R I RouI,'ilCr 

::::::: :1I1i--+¥Lr L--f..._.1b--- 5.:.: Ro Tail 

Pri Ro 
Cone 

S"c Ro , " Clnr 
Sec Ro I" Clnr 

Sea" 

]7 

SeC Ro 
~+---U---" I" Clor Sea\' 1.iI 

6.3.1. Rougher Kinetics Tests 
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The first ::ve flotation tests Fl to F4 were rougher :..cinetics tests to assess the impact of primary 

grind on the flotation response. A grind size range from Pgo = 110 microns to Pgo = 54 microns 

was evaluated. The grade-recovery curves for Ni, Cu, and Co are depicted in Figure 18, Figure 

19, and Figure 20, respectively. A summary of the flotation results is shown in Table 9 and 

complete mass balances with product sizing data ~e included in Appendix D. Although the total 

rougher recovery did not vary significantly for the tested grind size range, a finer grind of less 

than 90 microns increased nickel recovery into the primary and secondary rougher concentrate 

by 2% compared to the coarser primary grind ofPgo = 110 microns in test Fl. 

During the first four tests it was noted that the frother Dowfroth 250 was too strong for the 

Master composite. Hence, it was replaced with MIBC in test F5, which otherwise was a repeat 

test of F4. As evidenced by the grade-recovery curves for Ni, Cu, and Co in Figure 18, Figure 

19, and Figure 20, respectively, the selectivity of the first two incremental rougher concentrates 

improved significantly in test F5 . Selectivity in these first incremental rougher concentrates is 
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important as they constitute the primary rougher concentrate. This reagent substitution proved 

successful in producing a higher grade primary rougher concentrate. The overall recovery did not 

appear to be affected for Ni and Co. This was not the case for Cu, however. It is postulated that 

this noticeable deterioration was the result of an incorrect secondary rougher tailings eu assay, 

being more than five times higher than those of the first four tests. Taking into account the fact 

that chalcopyrite is more hydrophobic than most other sulphide minerals, it should float more 

readily than pentlandite under the more selective conditions. The validity of this assumption was 

confirmed in subsequent flotation tests, when eu recoveries returned to previous levels despite 

the use of MIBC. A eu grade-recovery curve with an adjusted secondary rougher tailings Cu 

grade for test F5 is included in Figure 19 and clearly illustrates the improvement in flotation 

selectivity. 

Figure 18: Ni Grade Recovery Curves - FI to F5 
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Figure 19: Cu Grade Recovery Curves - F1 to F5 
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Figure 20: Co Grade Recovery Curves - F1 to F5 
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t 
Table 9: Summary of Flotation Tests 

T_ Product WI Auaya,% Diatributlon. % 
% HI Cu Co S HI Cu Co S 

Ro Cone 1 3.06 10.1 1.S1 0.22 14.9 53.1 69.8 25.9 23.8 

Fl Ro Cone 1 +2 5.42 7.55 1 .0i 0.24 ~7.3 70.3 82.1 49.5 49.0 

RoCone 1·3 8.8S 5.27 0.70 0.18 16.4 80.1 87.9 62.4 76.1 
Rougher RoConel ·4 11.8 4.15 0.54 0 .15 14.1 83.9 90.5 65.8 86.9 

RoConel·5 13.4 3.69 0.48 0.13 12.8 85.1 91 .4 6S.7 90.1 

t 110 microns 
Head (calc.) 0.58 0.07 0.03 1.91 100 100 100 100 

Head (direct) 0.61 0.07 0.02 1.97 

Ro Cone 1 3.39 9.82 1.56 0.22 13.0 56.7 78.3 29.2 24.5 

F2 RoConel +2 6.07 7.21 0.98 0.22 14.5 74.5 85.5 52.3 49.0 

RoConcl·3 9.27 5.21 0.68 0.17 14.0 82. 1 90.6 63.0 71.8 

Rougher Ro Cone 1·4 11.8 4 .. 25 0.55 0.14 12.8 85.0 92.8 65.5 83.3 

Ro Cone 1 ·5 14.5 3.52 O.4!: 0.12 11.4 86.9 93.8 66.5 91.5 
86 microns 

Head (calc.) 0.59 0.07 0.03 1.80 100 100 100 100 

Head (direct) 0.61 0.07 0.02 1.97 

Ro Cone 1 3.56 10.4 1.59 0.23 14.9 62.4 80.3 31.5 28.0 

F3 Ro Cone 1 +2 5.80 7.74 1.06 0.23 15.8 75.7 87.6 52.2 48.5 

RoConel·3 9.26 5.31 0.70 0.18 14.3 82.9 92.1 63.8 69.9 

Rougher Ro Cone 1·4 12.3 4.15 0.54 0.14 12.9 86.1 94 .1 65.9 83.8 

RoConel·5 13.B 3.75 0.49 0.13 12.3 87.4 95.1 66.8 89.5 
62 microns 

Head (calc.) 0.59 0.07 0.03 1.89 100 100 100 100 

Head (direct) 0.S1 0.07 0.02 1.97 • RoCone 1 3.26 11 .7 1.72 0.25 15.8 64.9 79.1 31 .6 27.3 

F4 RoConel +2 5.28 8.53 1.16 0.24 16.3 76.8 86.2 49.7 45.7 

Ro Cone 1·3 8.75 5.54 0.73 0.18 14.4 82.5 90.1 62.2 66.6 

Rougl";~r RoConel -4 11 .9 4.23 0.55 0.14 12.5 85.4 92.3 65.4 78.6 

RoConel·5 14.3 3.58 0.47 0.12 11 .5 87.0 94.0 66.7 86.8 
54 microns 

Head (calc.) 0.59 0.07 0.03 1.89 100 100 100 100 

Head (direct) 0.61 0.07 0.02 1.97 

Ro Cone 1 1.20 18.9 3.63 0.44 26.5 39.4 52.0 20.0 17.3 • F5 RoConel +2 3.33 12.6 1.71 0.43 25.7 72.6 67.7 53.7 46.5 

Ro Cone 1·3 6.36 7.26 0.95 0.26 19.2 80.0 72.0 62.B 66.3 

Rou9her Ro Cone 1 -4 14.1 3.50 0.45 0.13 11 .4 85.2 75.2 67.2 86.8 

RoConel·5 15.4 3.53 0.45 0.13 11 .8 8S.1 75.8 68.1 89.9 
54 microns & MIBC 

Head (calc.) 0.58 0,08 0.03 1.64 100 100 100 100 

Head (direct) 0.61 0.07 0.02 1.97 

F6 Pri Ro Cone 1.88 19.2 2.87 0.42 25.8 60.6 76.0 28.5 25.4 

Pri Ro Cone & Sec Ro Cone1 2.63 16.5 2.35 0.54 26.7 72.5 86.7 50.8 36.8 
Cleane( Pri Ro Cone & Sec Ro Cone 1 + 2 5.08 9 .30 , .26 0.33 20.8 79.4 90.2 60.5 55.2 

(Single-Stage) 
Prj Ro Cone & Sec Ro Cone 1-3 6.31 7.76 1.03 0.28 19.2 82.0 91.4 64.5 63.4 • 

Pri Grind: 54 microns Pr Ro Cone & Sec Ro Cone 11 4.74 0.61 0.17 l S. 1 86.3 93.7 67.9 86.0 

Regrind : -19 microns Head (calc. ) 0.60 0.07 0.03 1.91 100 100 100 100 
235 glt CMC Head (direct) 0.61 0.07 0.02 1.97 

F7 prj Ro Cone 1.88 19.2 2.87 0.42 25.8 60.6 76.0 28 .5 25.4 

Pri Ro Cone & Sec Ro Conel 2.63 16.5 2.35 0.54 26.7 72.5 86.7 50.8 
i 

36.8 
Cleaner Prj Ro Cone & Sec Ro Cone 1 + 2 5.08 9.34 1.26 0.33 20.8 79.4 90.2 80.5 55.2 • (Single-Stage) 

Pri Ro Cone & Sec Ro Cone 1·3 6.31 7.76 1.03 0.28 19.2 82.0 91.4 64.5 63.4 

Prj Grind: 76 microns Pr Ro Cone & Sec Ro Cone 11 4.74 0.61 0.17 15.1 86.3 93.7 67.9 86.0 

Regrind: 16 microns Head (calc.) 0.59 0.07 0.03 1.89 100 100 100 100 
275 glt CMC Head (direct) 0.61 0.07 0.02 1.97 

F8 Pri Ro Cone 2.55 13.9 2.16 0.33 20.4 62.1 77.4 31.4 25.8 

Pri Ro Cone & Sec Ro Conel 3.74 10.9 1.65 0 .35 22.2 71.2 86.3 48.7 41 .1 
Cleaner Pri Ro Cone & Sec Ro Cone 1+2 5.06 8.66 1.25 0.31 20.9 76.6 88.7 58.0 52.1 

(Single-Stage) 
Pri Ro Cone & Sec Ro Cone 1·3 6.25 7.29 1.03 0.27 19.2 79.7 90.2 62.2 59.1 • Pri Grind: 57 microns Pr Ro Cone & Sec Ro Cone 12 3.88 0.53 0.15 11.9 83 .1 91.4 67.3 71 .8 

Regrind: 15 microns Head (calc.) 0.57 0.07 0.03 2.02 100 100 100 100 
275 gil CMC Head (direct) 0.61 0.07 0.02 1.97 

F9 Prj Ro Cone 2.93 13.8 2.03 0.32 20.3 70.3 83.3 36.1 30.6 

prj Ro Cone & Sec Ro Cone1 3.67 11.7 1.71 0 .36 22.9 74 .6 87.5 50.4 43.1 
Cleaner Pri Ro Cone & Sec Ro Cone 1 +2 '; .56 10.1 1.42 0.34 22.4 80.0 90.5 6004 52.5 

(Single-Stage) 
Pri Ro Cone & Sec Ro Cone 1-3 5.67 8040 1. 16 0.29 19.9 82.8 92.1 63.4 57.9 

Prj Grind: 57 microns Pr Ro Cone & Sec Ro Cone 14 3.59 0.47 0.12 12.3 88.4 94.0 67.0 89.4 

Regrinc!.: 19 microns Head (calc.) 0.58 D.07 0.03 1.95 100 100 100 100 
275 glt CMC Head (direct) 0.61 0.07 0.02 1.97 • 
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Table 9: Summary of Flotation Tests (continued) 

Test Product 
Wt Asa., % ~n,% 

% NI Cu Co S NI Cu Co S 

FlO Pri Ro Cone 3.50 11.0 1.71 023 13.8 67.2 77.0 32.1 27.3 

Prj Ro Cone &. Sec 3rd elm Gone 3.63 10.9 1.70 0.24 14.6 68.9 79.5 35.5 30.1 
Cleaner Pri Ro Cone &. Sec 2nd Clnr Cone 3.79 10.6 1.64 0.26 15.4 70.0 80.2 39.0 32.9 

(:!-Slage) 
Pri Ro Cone & Sec 1st elm Cone 5.13 8.63 1.26 0.26 15.9 77.3 832 52.4 46.2 

Prj Grind: 57 microns Pr Ro Cone & Sec Ro Cone 13.51 3.67 0.50 0.12 10.5 86.6 86.6 65.4 80A 

Regrind: -19 microns Head (calc.) 0.57 0.08 0.03 1.77 100 100 100 100 
300 glt CMC Head (direct) 0.61 0.Q7 0.02 1.97 

Fl1 PO Ro Conc 2.64 14.2 2.11 0.37 21.3 65.3 82.3 35.8 31.5 

Pri Ro Cone & Sec 3rd Clnr Cone 3.20 12.6 1.82 0.39 23.2 70.4 86.1 46.4 41.8 
Cleaner Pri Ro Cone & Sec 2nd Clnr Cone 3.58 11.6 1.65 0.38 22.7 72.3 87.4 49.7 45.6 

(3-Slage) 
Pri Ro Cone & Sec 1st Clnr Cone 4.54 9.49 1.33 0.32 20.1 75.1 89.2 53.6 51.1 

Pri Grind: 57 microns Pr Ro Cone So Sec Ro Cone 12.44 3.93 0.51 0.15 11.8 85.3 93.5 67.9 82.8 

Regrind: -19 microns Head (calc.) 0.57 0.07 0.03 1.78 100 100 100 100 
750 glt CMC Head (direct) 0.61 0.07 0.02 1.97 

F12 Pri Ro Cane 2.17 15.0 2.41 0.45 29.0 58.3 77.6 37.9 33.2 

Prj Ro Cone &. Sec 3rd Clnr Cone 2.42 14.4 2.27 0.46 30.0 62.1 81.1 43.3 38.1 
Cleaner Prj Ro Cone & Sec 2nd Clnr Gone 2.49 14.1 2.21 0.46 30.0 62.9 81.6 44.5 39.4 

(3-Slage) 
Pri Ro Cone & Sec 1 st Glnr Cone 2.64 13.6 2.10 0.45 29.4 64.1 82.3 45.8 41.0 

Pri Grind: 57 microns Pr Ro Cone & Sec Ro Cone 6.77 6.75 0.87 0.24 21.0 81.7 87.6 63.9 74.9 

Regrind: -i9 microns Head (calc.) 0.56 0.07 0.03 1.90 100 100 100 100 
1,400 gIt CMC Head (direcl) 0.61 0.07 0.02 1.97 

F13 Prj Ro Cone 1.43 16.2 3.15 0.36 22.6 42.7 68.7 21.1 17.6 

Prj Ro Cone & Sec 3rd elm Cone 1.67 16.0 2.92 0040 24.4 49.3 74.3 27.2 22.2 
Cleaner Prj Ro Cone & Sec 2nd Clnr Cone 1.82 15.4 2.72 0.41 24.7 51.7 75.7 30.3 24.5 

(3-Slage) 
Pri Ro Cone & Sec 151 Clnr Cone 2.11 13.9 2.39 0.38 23.5 54.3 77.0 33.3 27.1 

Pri Grind: 57 microns Pr Ro Cone & Sec Ro Cone 6.37 6.58 0.86 0.24 14.9 77.5 85.7 61.6 51.9 

Regrind: -19 microns Head (calc.) 0.54 0.07 0.02 1.83 100 100 100 100 
900 gltCMC Head (direct) 0.61 0.Q7 0.02 1.97 

F14 Pri Ro Cone 2.31 16.4 2.27 0.43 25.4 67.9 81.0 38.2 31,6 

Pri Ro Cone & Sec 3rd elm Cone 2.95 14.0 1.93 0.47 28.5 73.9 88.1 53.2 45.3 
Cleaner Pri Ro Cone & Sec 2nd Clm Cene 3.13 13.4 1.84 0.46 28.1 75.3 88.9 55.1 47.3 

(:!-Slage) 
Pri Ro Cone & Sec 1 sl Clnr Cone 3.98 11.0 1.47 0.38 24.6 78.6 90.5 58.6 52.5 

prj Grind: 45 microns Pr Ro Cone & Sec Ro Conc 8.07 5.77 0.75 0.21 15.7 83.5 92.9 64.7 68.3 

Regrind; 13 microns Head (calc.) 0.58 0.06 0.03 1.8IJ 100 100 100 100 
600 gIt CMC Head (direct) 0.61 0.07 0.02 1.97 

F15 Pri Ro Cone 2.84 12.3 1.73 0.34 lB.7 62.B 66.7 36.5 28.6 

Pri Ro Cone & Sec 3rd Clnr Cone 3.67 10.9 1.71 0.38 22.9 71.7 85.0 53.2 45.3 
Cleaner Pri Ro Cone & Sec 2nd Clnr Cone 4.01 10.3 1.60 0.37 22.5 74.2 87.2 55.4 48.4 

(3-5tage) 
Pri Ro Cone & Sec 1st Clm Cone 4.64 9.10 1.41 0.32 20.3 75.8 88.6 56.6 50.5 

Prj Grind: 38 microns Pr Ro Cone & Sec Ro Cone 10.95 4.27 0.62 0.16 12.3 84.0 92.8 66.3 72.7 

Regrind: 12 microns Head (calc.) 0.56 0.07 0.03 1.86 100 100 100 100 
625 glt CMC Head (direct) 0.61 0.07 0.02 1.97 

F16 Pri Ro Cone 3.69 10.4 1.50 0.25 15.7 67.1 82.4 35.3 30.0 

Prj Ro Cone & Sec 3rd Clm Cone 4.54 9.29 1.31 0.31 20.4 73.9 88.7 53.9 47.9 
Cleaner PO Ro Conc & Sec 2nd Cln' Conc 4.76 8.97 1.26 0.30 19.9 74.8 89.3 55.0 49.2 

(3-5ta90 : Pri Ro Con.e & Sec 151 elnr Cone 5.67 7.55 1.04 0.26 17.3 77.6 90.B 57.5 52.6 

Pri Grind: 45 microns Pr Ro Cone & Sec Ro Conc 19.20 2.61 0.33 0.09 8.25 87.7 95.2 69.1 82.0 

Regrind: 13 microns Head (calc.) 0.57 0.07 0.03 1.93 100 100 100 100 
300 gltCMC Head (direct) 0.61 0.07 0.02 1.97 

Ro Cone 1 1.95 0.96 2.14 0.05 3.75 3.19 59.2 3.77 3.78 

Ro Cone 1 -+ 2 4.16 B.S3 1.35 0.18 11.1 60.4 79.9 27.5 23.8 

RoConc1-3 B.OB 5.70 0.78 0.21 13.2 78.1.; 8B.7 61.1 54.9 
F17 

RoCone1-4 12.68 3.85 0.5·1 0.15 9.97 83.2 92.4 66.4 65.3 

Rougher RoConcl-5 17.05 2.95 0.39 0.11 8.35 85.6 93.6 68.9 73.6 

RoConci-6 19.89 2.57 0.33 0.10 7.70 86.9 94.2 70.3 79.1 

• 45 microns Ro Conc 1 - 7 22.99 2.25 0.29 0.09 7.13 8S.1 95.1 71.7 84.7 
NaHS 

Ro Cone 1-7 -+ Mags 23.81 2.20 0.28 0.09 7.81 89.0 95.7 72.7 96.1 

Head (calc.) 0.59 0.07 0.03 1.94 100 100 100 100 

Head (direct) 0.61 0.07 0.02 1.97 

F18 Pri Ro Conc 2.74 13.1 1.89 OA2 272 64.1 77.3 44.3 3S.7 
Cleaner Pri Ro Cone 1 -+ 2 4.62 8.99 1.22 0.31 21.0 74.0 84.0 55.9 50.3 

(3-Stage) Pri Ro Cone & Sec 2nd Clnr Cone 5.03 8.60 1.18 0.31 20.8 77.1 88.5 59.5 54.1 
prj Grind: 60 microns 

Pri Ro Cone & Sec 1st elnr Cone 6.86 6.55 0.8B 0.24 16.7 80.2 90.4 62.2 59.5 Regrind: 36 microns 
LCT-1 Conditions Pr Ro Cone & Sec Ro Cone 12.2 3.8S 0.51 0.14 11.S 84.3 92.1 66.2 74.5 

with additional Head (calc.) 0.56 0.07 0.03 1.93 100 100 100 100 • SIBX in Pri Ro Head (direcl) 0.61 om 0.02 1.97 
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Unlike the previous two composites of the Junior Lake VW deposit, the Master composite in this 

study contained a noticeable amount of floatable non-sulphide gangue minerals, presumably talc. 

In order to reduce the gangue dilution in the primary rougher concentrate, CMC was added at 

dosages of 50 to 135 glt in the fIrst 5 rougher k:netics tests. Higher CMC dosages were the tested 

to improve gangue mineral depression . 

6.3.2. Single-Stage Cleaner Tests 

The cleaning circuit was setup as a single stage cleaner with three incremental concentrates, 

which is illustrated in Figure 21. 

Figure 21: Single-Stage Cleaning Circuit 

Pri Rv 
L'onc 

:Regrind 

Sccond~~' 

Rou~lwr 

L---f._ .lb--- Sr<: Ro T .il 

Sec Ro ("Inr I Sec Ro (Inr 2 

Sec Ro 
Ch,r I Conl' 

Sec Ro ctm 3 

Soc Ro 
Onr 1 Con< 

The Ni and Cu grade-recovery curves for the batch cleaner tests are presented in Figure 22 and 

Figure 23 , respectively. The cleaning response of the ore was evaluated in test F6 using a 

primary grind of PgO = 54 microns, a CMC dosage of 200 glt in the primary rougher and a 7 

minute regrind. Test F7 employed the same test conditions with the exception of a coarser 

primary grind ofPgo = 76 microns and a 10 minute regrind. As sho\\'ll in Figure 22, a comparison 

of the flotation response 0: tests F6 and F7 supports the previous conclusion that a finer primary 

grind is required to maximize Ni recovery and primary rougher concentrate grade. Test F8 was a 

repeat of Test F6, but with a longer regrind time to assess if a higher grade secondary rougher 

concentrate could be obtained with improved liberation between pentlandite and iron sulphides. 

However, the secondary rougher concentrate grade decreased in Test F8. It is postulated that 

SGS Minerals Services 
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pentlandite flotation kinetics were slower at the finer regrind size of Pso = 13 microns. This has 

been observed in numerous other Ni-Cu sulphide ores. 

The final cleaner kinetics test F9 used similar test conditions to F6, but with a slightly lower pH 

in the secondary cleaner in an effort to improve pentlandite recovery without promoting 

pyrrhotite flotation. However, this strategy had very little impact on pentlandite response. 

Primary rougher conditions were held constant in tests F6, F8, and F9. Although Ni recovery for 

these three tests was consistent between 60% and 70%, the primary rougher concentrate grade 

fluctuated between 13.8% Ni and 19.2% Ni, suggesting that fluctuations in the primary rougher 

stage could lead to inconsistent plant performance. However, since consistent froth removal is 

more difficult to achieve on a laboratory scale compared to the full-scale plant, the potential 

problem is amplified in the laboratory tests. 

Based on these four cleaner kinetics tests, the conditions of test F6 were used as the baseline for 

the multi-stage cleaning tests . 
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Figure 22: Ni Grade-Recovery Curves - F6 to F9 
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Figure 23: Cu Grade-Recovery Curves - F6 to F9 
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6.3.3. Multi-Stage Cleaning Tests 

Following the single-stage cleaner testing, a 3-stage cleaner circuit was applied, which is 

illustrated in Figure 24_ The Ni, Cu, and Co grade-recovery curves for F6, F9, and subsequent 

cleaner tests are depicted in Figure 25, Figure 26, and Figure 27, respectively. Note that Fl7 has 

been excluded as it was a batch rougher test. Test FlO employed the same conditions as F6, but 

with a three-stage cleaner in the secondary circuit. The Ni recovery into the primary rougher 

concentrate was 67.2% albeit at a relatively low grade of 11 .0% Ni. The low sulphur content of 

13.8% suggests that non-sulphide gangue flotation was once again the reason for the low primary 

rougher concentrate grade. Although an upgrading of the pentlandite occurred in the three-stage 

cleaner, the selected pH conditions were too selective and depressed the majority of the 

pen~landite together with the pyrrhotite. Consequently, less than 2% of the Ni reported to the 

Secondary 3rd Cleaner concentrate. 
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Figure 24: 3-Stage Cleaning Circuit 
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Figure 25: Ni Grade-Recovery Curves - F6, F9 to FI6 & FI8 
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Figure 26: Cu Grade-Recovery Curves - F6, F9 to F16 & F18 
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Figure 27: Co Grade-Recovery Curves - F6, F9 to F16 & FI8 
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Based on the observations made in test FlO, the CMC dosage in the primary rougher stage of 

FII was increased from 200 glt to 500 g/t and the pH in the cleaners was lowered. The increased 

CMC dosage in the primary rougher improved the concentrate grade to 14.2% Ni at 65.3% Ni 

recovery. As expected, the higher CMC dosage depressed more floatable non-sulphide gangue 

minerals and the S content in the concentrate increased from 13.8% to 21.3% S. Further, the less 

selective cleaner produced a Secondary 3rd Cleaner concentrate of 5.15% Ni at 5% Ni recovery. 

To assess the potential of further upgrading of the primary rougher concentrate, a staged CMC 

dosage of 1,000 glt was added to the primary rougher in te:st F12. The CMC dosage was also 

increased in the cleaners to a total dosage of 1,400 glt for the entire test. The S content in the 

primary rougher concentrate increased to 29.0% S. However, the Ni grade only marginally 

increased to 15.0% Ni at a reduced Ni recovery of 58.3%. It is postulated that more iron 

sulphides reported to the primary rougher concentrate. Overall, the CMC dosage increase of 650 

glt between Fll and F12 did not produce the anticipated grade and recovery improvements. 

Similar effects were seen in Cu flotation response. 

Test F13 was a repeat of test FII, but with a reduced primary rougher flotation time of only 1 

minute instead of 2 minutes. This flowsheet adjustment was carried out in the hope that only 

readily floating liberated pentlandite and chalcopyrite mineral grains would report to the 

concentrate, thus improving the concentrate grade. The higher primary rougher concentrate grade 

in F 13 of 16.2% Ni at a lower Ni recovery of 42.7% confirms that the second minute of primary 

rougher flotation produces a lower-grade incremental concentrate. The reduced primary rougher 

flotation time resulted in more nickel and copper units reporting to the secondary rougher 

concentrate. Although the Secondary 3rd Cleaner concentrat~~ yielded a high grade of 14.7% Ni, 

the Ni recovery into this concentrate was only 6.6%. Overall, the reduced primary rougher 

flotation time in F13 led to inferior Ni and Cu grade·recovery relationships. Further, the reduced 

overall primary and secondary rougher flotation time resulted in higher Ni and Cu losses to the 

tailings compared to the baseline conditions. 

Batch cleaner test F14 was carried out to evaluate the performance of the 3-stage cleaning circuit 

using similar conditions to FlO, but with a longer primary grind time, collector additions in the 

cleaners, and a lower pH in the cleaners. These modifications were done to increase nickel 
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recovery into the Secondary 3rd Cleaner concentrate. The Ni and Cu grade-recovery curves of 

this test were very similar to those of Test F6. 

In order to evaluate the effect of an even finer primary grind on primary rougher selectivity, test 

F15 employed an even longer primary grind resulting in a mill discharge size of Pso := 38 

microns. Figure 25 and Figure 26 clearly illustrate that the very fine grind resulted in an inferior 

Ni and Cu sulphide flotation response. Both the Ni and the Cu concentrate grade-recovery points 

were inferior to those of test F6 and F14. It was concluded at that time that the sulphide flotation 

kinetics were negatively impacted by the fine grind and that the non-sulphide gangue minerals 

were readily floating. 

Taking into account the results of the entire series of batch cleaner tests, a final batch cleaner test 

F16 was carried out to confirm the proposed locked cycle test conditions. This test used the 

rougher conditions of test F6 (with a primary grind of PgO = -55 microns and a CMC dosage of 

200 g/t) and the cleaner conditions of test F14 (with a regrind time of 4 minutes, moderate pH 

conditions, and a CMC dosage of 75 g/t). Although the Ni and Cu recovery into the primary 

rougher concentrate of 67.1 % and 82.4%, respectively, was in line with other tests, the sulphur 

content was only 15.7%. As a result of the higher percentage of gangue dilution, the Ni grade in 

the primary rougher concentrate was only 10.4%. Although a higher CMC dosage was warranted 

to reduce the amount of non-sulphide gangue minerals in the primary rougher concentrate, a 

decision was made by Roscoe Postle Associates Inc. to carry out the locked cycle test with the 

conditions of test F16, but with a slight reduction in the primary grind time to target a flotation 

feed size ofPgo ~60 microns. 

Typically, 10-20% of the contained nickel was lost to the secondary rougher tailings, which 

could have been the result of altered nickel minerals. In an effort to sulphidize any altered nickel 

minerals. NaSH was added to the mill in batch rougher test F17 as recommended by Roscoe 

Postle Associated Inc. The Ni grade-recovery curve of this test is shown in Figure 28. The first 

incremental rougher concentrate yielded a very poor Ni gradl~ and recovery. The froth was very 

thin and contained orange/red particles. Only after additional xanthate was added to the flotation 

cell prior to the second incremental rougher did a brassy froth develop and sulphide minerals 

start to float. The second incremental rougher concentrate yielded a concentrate grade of 15.2% 
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Ni at 57.2% Ni recovery. The secondary rougher tailings contained 12% Ni, which was ir.. line 

with previous tests. 

Figure 28: Ni Grade-Recovery Curve for Test with NaSH 
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6.3.4. Mineralogy Analysis of Secondary Rougher Tails 

The Ni losses to the rougher tails were consistently between 10% and 20% throughout the batch 

rougher and batch cleaner test series. In order to develop a better understanding of the source of 

Ni losses, a sample of the secondary rougher tails oftest F14 was submitted to the mineralogical 

department for a Rapid Mineral Scan (RMS). The nickel losses in this particular test were 16.5%. 

The photomicrographs shown in Figure 29 depict typical minerals grains containing pentlandite 

and chalcopyrite that were identified in the tailings sample. The photomicrograph on the left 

hand side shows a composite grain of pentlandite (red broken lines), chalcopyrite (Cp), and 

pyrrhotite (Po). The pink arrows point at disseminated pyrrhotite particles. The second 

photomicrograph shows flame-like pentlandite within pyrrhotite (broken red arrows and Po, 

respectively). 
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Figure 29: Photomicrographs of F14 Secondary Rougher Tails 

The liberation data for pentlandite and pyrrhotite is presented in Figure 30 and shows that only 

25% of the pentlandite is liberated and almost 50% is locked. The majority of the pyrrhotite is 

liberated and only 35% is locked. A closer look at the mid grain sizes of the sulphide and non­

opaque minerals shown in Figure 31 reveals that the pentlandite is relatively fine grained 

between 10 and 20 microns . At this particie size even liberated pentlandite particles have very 

slow flotation kinetics and require a long residence time to report to the concentrate. 

Figure 30: Liberation of Pentlandite and Pyrrhotite 
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Figure 31: Mid Grain Sizes for Sulphides and Non-Opaques 
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Based on this RMS results the following sources of nickel losses can be identified: 

• Flame-like pentlandite within pyrrhotite; 

• Small liberated pentlandite particles with very slow flotation kinetics; 

• Locked pentlandite with other sulphide minerals; 

• Nickel in solid solution within pyrrhotite. 

In order to improve overall nickel recovery into the secondary rougher concentrate a longer 

flotation time and more aggressive flotation conditions may prove beneficial. However, it is 

difficult to predict the quantity of the additionally recovered metal units that would ultimately 

report to the Secondary 3 rd Cleaner concentrate. 

6.4. Locked Cycle Test 

A single locked cycle test was carried out on the Master composite using the test conditions from 

the batch cleaner test F16. Locked cycle tests are frequently used in mineral processing 

laboratories during the flow sheet development exercise to confirm batch rewlts and to get an 

approximation of a continuous circuit material balance. 

The flow sheet that was used for the locked cycle test is shown in Figure 32. The Secondary 

Rougher 2nd Cleaner tailings and the Secondary Rougher 1 st Cleaner Scavenger concentrate were 

both circulated back to the regrind mill discharge. 
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Figure 32: Locked Cyc]e Test Flowsheet 
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The locked cycle test comprised six cycles_ The mass and metal accounting plots are shown in 

Figure 33 and illustrate that the circui'~ did not reach stability until the end of the cycle test. The 

metallurgical projections of the LCT are presented in Table 10. In addition to the poor stability, 

only 13.4% of the contained Ni reported to the primary rougher concentrate, which is well below 

the 67% Ni recovery attained in Test F16. Further, the primary rougher concentrate grade was 

less than 3% Ni instead of the expected 12-16% Ni , The detailed LCT test results are included in 

Appendix D. 
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Figure 33: Mass and Metal Accounting - LCT 1 
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Table 10: Locked Cycle Test Metallurgical Projections 

Product 
Welgbt Assay, % Distribution, % 

-;. Ni Cu Co S Ni Cu Co S 

Pri Ro Cone 2.56 2.97 1.30 0.09 5.55 13.4 51.2 8.52 6.71 

Sec 2nd CI Cone 1.96 14.5 US 0.56 33.9 50.1 35.4 39.7 31.4 

Sec lsi CI Seav Tail 14.0 0.89 0.03 0.04 5.86 21.9 5.70 20.3 38.7 

Sec Ro Tail 81.5 0.10 0.01 0.01 0.61 14.6 7.63 3 1.5 23.3 

100 0.57 0.D7 0.03 2.12 100 100 100 100.0 

During the execution of the locked cycle test i~ became apparent that some fonn of alteration of 

the ore had taken place and that the flotation response changed compared to earlier tests. The 

orange/red particles that were observed during the batch rougher test F17 also appeared during 

each cycle in the LeT and once again additional xanthate was required to promote the flotation 

of nickel and copper sulphides. 

The overall Ni losses to the secondary rougher tailings of 14.6% were in line with previous 

flotation tests suggesting that the pentlandite could be promoted to float in the primary rougher 

stage if exposed to additional xanthate. In order to determine if a small xanthate addition to the 

mill discharge product prior to the primary rougher flotation would benefit Ni grade and 
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recovery into the primary rougher concentrate, a [mal batch cleaner test was carried out using 

LeT conditions with an additional 7.5 g/t SIBX added to the primary rougher. The results are 

included in Figure 34 and confirm that the pentlandite can be in fact collected with only a small 

amount of SIBX. Approximately 64% of the contained nickel reported to the primary rougher 

concentrate at a grade of 13.1 % Ni grade. The S grade in the primary rougher concentrate was 

27.2%, which suggests that more iron sulphides were activated as a result of the additional SIBX 

dosage. 

Figure 34: Ni Grade-Recovery Curves - F6, F9 to F16 & F18 
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6.4.1. Mineralogy Analysis of Primary Rougher Concentrate 

A sample of the primary rougher concentrate of LeT -1 was submitted to mineralogy to help 

identifY the orange/red particles, which had the visual appearance of paint chips, A 

representative portion was split from the sample for polished section preparation and for XRD 

analysis. 

The sample was mainly composed of non-opaques with minor amounts of pentlandite (including 

violarite), chalcopyrite and pyrrhotite and traces of pyrite, sphalerite, bornite and covellite, The 
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major sulphides (pentlandite and chalcopyrite), in general, were liberated. Most of the 

pentlandite and chalcopyrite occurred as liberated (70 - 80%) irregular elongated/sub-rounded 

grains with an average grain-size (10 - 30/lm). A few medium/coarse grained (40 -60 /lm) 

liberated/composite pentlandite, pyrhotite and chalcopyrite and flame-like pentlandite within 

pyrrhotite were noted. Alteration ofpentlandite to violarite was also observed in some places. 

Tiny orange materials were noted during the optical microscopic study and a few are shown on 

the photomicrograph in Figure 35. A SEM-EDS study was carried out on these particles and they 

appear to be contaminants/agglomerates with a high amount of Fe, Ba, S, Si, CI and O. A search 

of naturally occurring minerals that contain these chemical components and colour using the 

Mindat.org3 web site did not produce any matches. 

Figure 35: Orange Particles in Optical Microscopic Photomicrograph 

6.5. Variability Flotation Testing 

The four variability composites that were generated during the sample preparation were 

subjected to a single batch cleaner test using the LCT conditions . 

As with the Master composite in the last batch cleaner test F16 and the LCT, the froth in the 

primary rougher was very poor and the sulphides only started to float in the secondary rougher 

after a second xanthate addition. The Ni and eu grade-recovery curves for the four tests are 

, lI~" w. milldal_org. July 29, 2008 
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shown in Figure 36 and Figure 37, respectively. Note that the primary rougher concentrate was 

excluded from the Ni grade-recovery curves as the grades were very poor, ranging between 0.7% 

and 5.2% Ni. Consequently, combining the primary rougher concentrate with the secondary 3rd 

cleaner concentrate would have resulted in a very low concentrate grade of less than 9% Ni. A 

summary of the flotation results is shown in Table 11 and the detailed mass balances are 

included in Appendix H. 

The grade-recovery curves for the Cu are interesting in that the lowest head grade sample yielded 

the best grade-recovery curve, which is the opposite of what is typically observed. Incidentally, 

the sample with the lowest Cu head grade also contains only 1.60% S, which is the lowest of all 

four composites. Since the majority of the sulphur is associated with pyrrhotite, which is 

particularly sensitive to aging, the assumption that the poor primary rougher flotation response 

may be the result of aging is further supported by t~lese results. 

Figure 36: Ni Grade-Recovery Curves without Pri Ro Cone - VI to V4 
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Figure 37: Cu Grade-Recovery Curves with Pri Ro Cone - VI to V4 
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Table 11: Summary of Variability Flotation Results 

Prod.et 
WI Aa.rs,% Dlstrlbatioa, % 

% Ni c. Co S :-Ii Cu Co 
Pri Ro Conc 2.84 0.73 0.38 0.02 1.46 1.7 8.6 1.3 
Sec 2nd Clnr Conc 3.27 212 2.88 0.50 34.8 56.4 74.8 34.4 
Sec 1st Clnr Canc 3.32 6.67 0.2 1 0.20 15.4 18.1 5.5 14.0 
Sec 1st Clnr Cone & Sec 1st Clnr Seav Conc 3.53 3.06 0.12 0.14 17 .1 8.8 3.4 10.4 
Sec Ro Tail 81.3 0.17 0.01 0.02 1.12 11 .3 6.5 34.3 
Head (calc.) 100 1.23 0.13 0.05 3.51 100 lDO 100 
Head (direct) 132 0.12 0.04 3.49 
Pri Ro Conc 2.33 1.02 0.33 0.04 2.22 3.3 9.2 3.0 
Sec 2nd C1nr Conc 2.67 15.9 2.33 0.5 2 34.0 59.7 74.5 47.4 
Sec lSI Clnr CODC 4.1 4 11.7 1.57 0.37 24.9 68.0 77.9 52.4 
Sec 1st Clor Cone & Sec 1st Clnr Seav Conc 13 .1 4.46 0.53 0.15 12.0 82.4 82.7 68.2 
Sec Ro Tail 84.5 0. 12 0.01 0.01 0.51 14.3 8.1 288 
Head (calc.) 100 0.71 0.08 0.03 2.06 100 100 100 
Head (direct) 0.74 0.09 0.03 1.94 
Pri Ro Cone 3.77 2.09 0.50 0.05 2.90 14.5 28.2 7.2 
Sec 2nd Clor Cone 1.92 12.8 1.83 0.51 36.8 45 .3 52.6 38.1 
Sec 1st Clnr Conc 3.29 9.29 1.16 0.37 31.8 56.3 56.9 47.7 
Sec 1st Clnr Conc & Sec 1st Clnr Scav Cone 11.1 3.43 0.38 0.14 15.0 7004 64.1 59.7 
Sec Ra Tail 85.1 0.10 0.01 0.0 1 0.16 15.0 7.6 33.1 
Head (calc.) 100 0.54 0.07 0.03 1.91 JOO lDO 100 
Head (direct) 0.57 0.06 0.02 1.98 
Pri Ro Conc 1. 09 5.18 2.74 0. 15 9.85 15.5 51.7 7.9 
Sec 2nd Clor Conc 1.42 11.1 1.09 0.50 31.6 43.3 26. 7 34.0 
Sec 1st Clor Conc 2.26 7.87 0.72 0.35 23. 1 48.9 28.1 37.9 
Sec 1st Clnr Conc & Sec lSI Clnr Scav Conc 7.76 2.91 0.23 0. 13 10.6 62.2 31.0 48.4 
Sec Ra Tail 9 1.1 0.09 0 .01 0.0 1 0.74 22.3 17.3 43 .8 
Head (calc.) 100 0.36 0.06 0.02 1.60 100 lDO 100 
Head (direct) 0.38 0.07 0.02 l.81 
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7. Conclusions and Recommendations 

The flotation response of the Master composite that was generated for this second phase of 

testing was distinctively different than the two composites that were previously tested. While the 

pentlandite and chalcopyrite responded in similar ways, the percentage of floatable non-sulphide 

gangue minerals was substantially higher. The addition of CMC reduced the amount of gangue 

minerals reporting to the concentrates, thus improving the grades. However, a proper relationship 

between CMC dosage and resulting concentrate grade was not defined due to limitations in the 

test design . 

Towards the end of the test program, the floatability of the pentlandite was reduced significantly 

and the LCT did not produce data that was reflective of earlier batch cleaner tests. In the first 14 

batch flotation tests, approximately 60-70% of the Ni reported to the primary rougher 

concentrate at concentrate grades of 13% to 19% Ni. In the last two batch cleaner tests more non­

sulphide gangue minerals were floated and an additional xanthate dosage was required in the 

primary rougher to promote pentlandite flotation. At the same time, orange particles were 

observed in the froth, which were identified by mineralogy as a contaminant/agglomerate. In 

investigation into possible causes for the change in flotation response identified the following 

potential reasons: 

• Contamination of the sample on the drilling site: The orange particles that were observed 
in the froth during the last few flotation tests could have been paint that was used to mark 
the drill core. However, paint is eliminated as the primary reason for the changed 
flotation response as it would have also been present in the flotation charges used in the 
earlier tests, which responded ok - as expected; 

• Contamination during sample preparation at SGS: This is a remote possibility, as the 
statistical probability of selecting non-contaminated charges in the first part of the 
program and then only contaminated charges in the last few tests is exceptionally small; 

• Contamination in storage: Standard SOS Lakefield procedure is that each flotation 
charge is individually bagged and placed in cardboard boxes that only contain charges of 
the same project. This standard procedure was applied in this project. Hence, the 
possibility of cross-contamination of samples once there are prepared is very small; 

• Changes in equipment or test procedure: The same mill and flotation cell were used 
throughout the entire test program. Although grinding steel charges are adjusted on a 
regular basis to ensure a constant mass of grinding media in the mill, only grinding media 
with the same chemical composition as the worn media is added. Also, no changes in the 
flotation procedure were implemented and the same technician performed all flotation 
tests; 
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• Alteration of the sample due to aging: The presence of pyrrhotite in the ore makes it more 
susceptible to aging. This is a commonly observed process in similar ore types. In order 
to minimise the risk of oxidation, the test charges were stored in a freezer. While this 
slows down the aging process, it cannot completely stop it. Possibly, after 4 months in 
storage the aging process started to impact the flotation response in the observed manner. 

Although the changes in flotation response happened rather quickly over a time period of 

approximately 1 month, ore aging is the only reasonable explanation for the significantly 

changed flotation response of the ore. 

Since the LCT results could not be used to develop metallurgical projections taking into account 

circulating streams, the results of the batch cleaner test F14 were used to simulate a number of 

scenarios for the intermediate streams that were generated in that test. The flowsheet streams are 

comprised of the intermediate products that would normally circulate within the circuit and 

exclude [mal tailings products. In the case of the proposed Junior Lake VW flowsheet, these 

intermediate streams include the Secondary 3rd Cleaner Tails, the Secondary 2nd Cleaner Tails, 

and the Secondary 1 st Cleaner Scavenger Concentrate. 

Two extreme scenarios can be identified for the intermediate streams. The worst case scenario 

assumes that no metal units that are contained in the intennediate streams report to the [mal 

concentrate and instead will be entirely lost to the tailings. The best case scenario on the other 

hand assumes that 100% of the metal units contained in the intermediate streams are recovered to 

the [mal concentrate at a high grade. Both of these scenarios are unlikely and a certain 

percentage of the contained metal units would ultimately report to the Secondary 3rd Cleaner 

concentrate. In order to present a range of possible outcomes for the VW Zone, three options 

have been computed: 

• 75% of the metal units report to the concentratt~ at 25% mass pull 

• 50% of the metal units report to the concentrate at 25% mass pull 

• 75% ofthe metal units report to the concentrate;: at 50% mass pull 

The resulting concentrate grades and recoveries for the combined concentrate including Primary 

Rougher concentrate, Secondary Rougher 3rd Cleaner concentrate, and intermediate streams is 

presented at the bottom part of Table 12. Although these calculations cannot replace a locked 

cycle test, they allow the modeling of numerous scenarios between worst and best cases. 
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Table 12: Metallurgical Projections from Batch Cleaner Test F14 

Assays, % % Distribution 
Combined Products Wt% 

Ni Cu Co 8 Ni Cu Co 8 

Pri Ro Conc 2.31 16.4 2.27 0.43 25.4 67.9 8l.0 38.2 3l.6 

Pri Ro Conc & 8ec 3rd Clnr Conc 2.95 14.0 l.93 0.47 28.5 73.9 88.1 53.2 45.3 

Intermediate Products l.78 2.20 0.14 0.12 12.5 7.00 3.92 7.98 11.9 

Assays, % % Distribution 
Intermediate Products Wt% 

Ni Cu Co 8 Ni Cu Co 8 

75% Recovery at 25% mass 0.44 6.60 0.43 0.35 37.4 5.25 2.94 5.99 8.93 

50% Recovery at 25% mass 0.44 4.40 0.29 0.23 24.9 3.50 1.96 3.99 5.95 

75% Recovery at 50% Mass 0.89 3.30 0.21 0.18 18.7 5.25 2.94 5.99 8.93 

Assays, % % Distribution 
Final Combined Concentrate Wt% 

Ni Cu Co S Ni Cu Co S 

75% Recovery at 25% mass 3.40 13.0 1.73 0.45 29.6 79.1 91.0 59.2 54.2 

50% Recovery at 25% mass 3.40 12.7 1.72 0.44 28.0 77.4 90.0 57.2 51.2 

75% Recovery at 50% Mass 3.84 11.5 1.53 : 0.40 26.2 79.1 91.0 59.2 54.2 

Using the calculated possible outcomes and th{~ expenence with similar Ni deposits, the 

projected Ni grade-recovery curve shown in Figure 38 is derived. This curve can be used to 

determine the projected Ni recovery for a given Ni concentrate grade. Note that this graph has 

been generated using assumptions about the response of the intermediate products and cannot be 

reported as actual test results. 
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Figure 38: Projected Nickel Grade-Recovery Curve 
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The following work is recommended for the next phase of metallurgical testing: 

• The flotation response of the ore changed significantly towards the end of the test 
program, presumably as a result of aging. This was observed for both the Master 
composite as well as the variability composites. In an effort to develop a better 
understanding of the aging process of the Junior Lake VW Zone, an ore aging program 
should be included in the next phase of testing. This would assess the flotation response 
of ore that was exposed to ambient temperature and moisture in pre-determined time 
intervals (e.g. 0.25, 0.5, 1, 2, and 4 months). This information will be helpful in 
determining how long ore can be stockpiled before a detrimental change in flotation 
response can be observed. 

• Evaluate the effectiveness of a talc pre-float prior to the primary rougher concentrate. 
This would not only reduce or eliminate the need for CMC, but should help to improve 
the primary rougher concentrate grade. A decision was mz,de to carry out pre-float tests 
as part of this phase of testing and the results will be ::eported in a separate memo as they 
were not available at the time this report was issued; 

• Assess the impact of CMC dosage on non-sulphide gangue mineral flotation in a series of 
rougher flotation tests using the CMC dosage as the only variable; 

• Quantify the amount of Ni contained in pyrrhotite using SEM analysis. r~'his value 
typically ranges between 0.2% Ni and 1.5% Ni for most Ni-Cu sulphide ores; 

• Carry out locked cycle tests on the optimised flow sheet; 

SGS Minerals Services 
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• Perfonn a baseline environmental test program to identify any deleterious elements in the 
waste streams and to quantify the acid generating potential of the tailings streams; 

• Carry out solid liquid separation tests on the tailings. This will provide critical data for 
the design and sizing of the dewatering circuit prior to tailings disposal; 

• Evaluate the flotation response of the optimised flow sheet on a number of variability 
samples to assess the stability of the proposed circuit. These samples would be stored as a 
coarse product and would only be crushed (md split into test charges immediately before 
the testing. 
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Appendix A - Drill Core Data 

I s.ctIon E DDH ..... F.- m To 1111) IntIIrnI III NI PPM C......,.,... Co PPM NI GXW Pod Mia) lam .... 
1 2950 0407-139 806691 64 65 1 4677 206 171 4677 Weat 1092.5 ~tch4 

2 2950 0407-145 806956 199 200 1 3684 541 141 3684 Weat 1220.5 ~tch4 

3 2950 0407-145 806961 203 204 1 3221 296 127 3221 w est 1304.5 Batch 4 
4 2950 0407-1518 416230 277.11 278 0.89 4647 451 304 4135.83 West 1114 ~tch4 

5 2975 0407-149 368612 202 203 1 3517 282 114 3517 Weat 1160.9 ~tch4 

6 2975 0407-160 445013 228 229 1 3047 235 92 3047 West 1343.5 BlItch 4 

7 2975 0407-160 445023 237 238 1 4931 889 168 4931 West 1126.7 BlItch 4 

8 2975 0407-160 445042 254 255 1 3502 203 111 3602 West 1128.6 Batch 4 

9 2975 0407-160 445058 271 .45 273 1.55 4714 270 120 7306.7 West 2000 BlItch .. 

10 2975 0407-160 445062 274 275 1 3172 230 108 3172 West 1379.4 BlItch 4 
11 3000 0407-120 205088 183 184 1 4774 211 129 4774 Weat 1267.4 BlItch 4 

12 3000 0407-120 205093 188 189 1 4336 163 132 4336 West 1283.8 Batch 4 

13 3000 0407-120 205119 213 214 1 3222 1039 128 3222 W •• t 1113.2 BlItch 4 
14 3000 0407-120 205123 216 217 1 3652 182 106 3652 Weat 1208.5 ~tch4 

15 3000 0407-121 206203 181.82 183 1.18 4416 610 223 5210.88 West 1416.9 ~tch4 

16 3000 0407-121 206256 242 243 1 3714 287 113 3714 Weat 1107.8 BlItdl4 
17 3000 0407-121 206271 256 257 1 3290 308 98 3290 W.st 1182.4 Batch 4 

18 3000 0407-121 206317 303 304 1 3198 288 111 3198 West 1166.9 Batch 4 
19 3000 0407-121 206338 323 324 I 3585 181 119 3585 We. t 1166.9 Batch 4 

20 3000 0407-121 206349 332 333 1 4566 310 179 4566 Weal 1239.9 BlItch 4 
21 3000 0407-122 205233 197 198 1 3995 746 228 3995 West 1002.5 ~tch4 

22 3000 0407-122 205247 210 211 1 3268 272 60 3268 West 978.8 Batch 4 
23 3000 0407-122 205275 236 237 1 4011 262 127 4011 Weat 900.1 BlItch 4 
24 3000 0407-125 205419 165.8 166.54 0.74 3109 310 131 2300.66 West 758.7 Batch 4 

25 3000 0407-125 205473 214 215 1 4203 329 134 4203 Weat 801.1 BlItch 4 
26 3000 0407-125 205508 246 247 I 3319 514 136 3319 Weat 1065.3 ~tch4 

27 3000 0407-125 205557 296 297 I 3688 1832 104 3668 West 1002 BlItch 4 

28 3000 0407-125 205564 301 302 1 3126 335 113 3126 West 944.7 Batch 4 

29 3025 0407-109 204682 119 120 1 4582 225 130 4582 Weat 1139.9 ~tch4 

30 3025 0407-109 204704 139 140 1 4909 599 144 4909 West 1038.5 BlItch 4 
31 3025 0407-110 204783 172 173 1 3530 253 103 3530 Weat 963.2 Batch 4 
32 3025 0407-110 204802 190 191 1 3618 433 118 3618 Weal 1121.3 ~tct14 

33 3025 0407-110 204838 218 219 1 4139 787 130 4139 West 1009.6 BlItdl4 
34 3025 0407-110 204852 230 231 I 3840 577 164 3840 West 896.6 BlItdl4 

35 3025 0407-113 208137 176 177 I 4466 651 197 4468 West 707 ~tdl4 

36 3025 0407-113 208185 244 245 1 4733 242 155 4733 West 786.8 BlItch 4 

37 3025 0407-113 208210 267 268 1 3005 222 134 3005 West 734.1 Batch 4 
38 3025 0407-113 208218 275 276 1 3897 253 156 3897 West 932.8 ~tch4 

39 3025 0407-113 208243 298 299 1 4137 2666 335 4137 West 817.8 ~tdl4 

40 3025 0407-113 208286 321 322 1 3691 407 143 3891 West 1080.6 Batdl4 
41 3025 0407-128 206426 152 153 I 3153 529 127 3153 West 1193 Batch 4 
42 3025 0407-128 206436 162 163 I 3004 220 112 3004 West 1123.1 Batch 4 
43 3025 0407-128 206463 186 187 I 4690 632 159 4690 West 1068 BlItch 4 
44 3025 0407-130 206604 212 213 1 3805 608 192 3805 West 1337 Batch 4 
45 3025 0407-130 206630 250 251 1 3071 390 155 3071 West 1440.7 8at~4 

46 3025 0407-130 206658 276 277 1 3249 338 106 3249 West 972.5 ~tch4 

47 3025 0407-130 206698 313 314 1 4779 351 94 4779 West 1164.8 Batch 4 
48 3025 0407-130 206717 330 331 1 3486 391 106 3486 West 1070.5 Bat~4 

49 3025 0407-130 206743 353 354 1 4016 353 115 4016 West 1260.1 Batdl4 
50 3050 0406-98 194309 271.35 271.75 0.4 4532 446 133 1812.8 West 463.9 ~tch4 

51 3050 0407-101 204256 332 333 1 4309 456 135 4309 West 952.5 Batch 4 
52 3050 0407-102 204413 218 219 I 3066 445 131 3066 West 942.1 BlItch 4 
53 3050 0407-102 204439 252.34 253 0.66 3928 314 111 2592.48 West 657.3 Batch 4 
54 3050 0407-102 204464 274 275 1 3162 217 98 3162 We.t 780.3 Batdl4 
55 3050 0407-102 204485 293 294 1 3205 253 III 3205 West 930.9 ~tch4 

56 3050 0407-102 204498 306 307 1 3204 487 118 3204 West B95.5 ~tch4 

57 3050 0407-102 204530 333 334 1 4215 212 142 4215 West 1010.1 Batch 4 
56 3050 0407-102 204552 353 354 1 3421 141 131 3421 Weat 1025.1 Bitdl4 
59 3050 0407-102 204567 367 368 1 4917 1017 190 4917 West 987.8 Batch 4 

• 
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SKUon E DOH s.mple From m To(m In_Lm HI PPM Cu PPM Co PPM HI GXW Pod Wleal s.mple 

60 3050 0407-99 204029 74 75 1 3372 472 107 3372 west 926.1 Batch 4 

61 3050 0407-99 204039 83 84 1 4051 827 153 4051 West 946.2 Batch 4 

82 3075 0407-100 204054 43 44 1 3930 288 102 3930 Wesl 980.6 Batch 4 

63 3075 0407-103 207013 72 73 1 4119 404 131 4119 Wesl 966.9 Batch 4 

84 3075 0407-103 207026 84 85 1 4970 326 155 4970 Wesl 919.3 Batch 4 

65 3075 0407-103 207037 94 95 1 4316 444 147 4316 West 1161.1 Batch 4 

66 3075 0407-103 207042 98 99 1 3877 579 140 3877 West 998.8 Batch 4 

67 3075 0407-104 207084 122 123 1 4488 553 148 4488 West 1052.5 Batch 4 

68 3075 0407-104 207095 144 145 1 3486 618 139 3486 West 973 Batch 4 
69 3075 0407-104 207114 162 163 1 3383 393 122 3383 West 1052.2 Batch 4 

70 3075 0407-105 207213 162 163 1 3056 362 141 3056 West 942.6 Batch 4 

71 3075 0407-105 207282 225 226 1 3877 475 135 3877 West 797.9 Batch 4 

72 3075 0407-106 207417 170 171 1 3946 704 251 3946 West 958.8 Batch 4 

73 3075 0407-106 207442 205 206 1 3390 265 155 3390 West 919.9 Batch 4 
74 3075 0407-106 207457 227 228 1 4682 814 253 4882 West 952.4 Batch 4 

75 3075 0407-106 207461 230 231 1 3404 114 149 3404 West 737.1 Batch 4 

76 3075 0407-107 207629 244 245 1 3320 185 134 3320 West 717.1 Batch 4 

77 3075 0407-107 207639 260 261 1 3831 657 272 3831 West 807.2 Batch 4 

78 3075 0407-107 207655 275 276 1 4666 892 228 4866 West 1048.7 Batch 4 

79 3075 0407-107 207665 283 284 1 3018 1345 196 3018 West 1057.9 Batch 4 

80 3075 0407-107 207673 291 292 1 4449 1383 328 4449 West 1049.7 Batch 4 

81 3125 0407-111 207793 52 53 1 3876 498 131 3876 Centre 1258.8 Batch 4 

82 3125 0407-112 207812 68 69 1 3291 1876 133 3291 Centre 1116.2 Batch 4 

83 3125 0407-112 207826 81 82 1 4214 560 222 4214 Centre 1094.7 Batch 4 

84 3125 0407-115 207926 55 56 1 4666 1402 286 4666 Centre 1267.5 Batch 4 

85 3125 0407-115 207972 114 115 1 3356 1028 376 3356 Centre 1057.2 Batch 4 

86 3125 0407-115 207995 135 136 1 3915 417 154 3915 Centre 1254 Batch 4 

87 3125 0407-115 208038 189 190 1 3879 1335 127 3879 Centre 1242.9 Batch 4 

88 3125 0407-1 16 208404 202 203 1 4430 671 142 4430 Centre 1125.7 Batch 4 

89 3125 0407-116 208432 235 236 1 4103 308 121 4103 Centre 1128.7 Batch 4 

90 3125 0407-117A 208567 193 194 1 3834 1586 274 3834 Centre 1178.1 Batch 4 

91 3125 0407-117A 208669 286.15 287 0.85 4908 880 135 4171 .8 Centre 913.7 Batch 4 

92 3150 0407-124A 209209 216 217 1 3217 1322 150 3217 Centre 1272.7 Batch 4 

93 3150 0407-124A 209288 315 316 1 4316 219 151 4318 Centre 969.2 Batch 4 

94 3160 0407-127 205726 75 76 1 4570 181 114 4570 Centre 1053.6 Batch 4 

95 3160 0407-127 205793 135 136 1 3026 612 178 3026 Centre 1141.2 Batch 4 

96 3160 0407-127 205869 204 205 1 4925 475 177 4925 Centre 1067.6 Batch 4 

97 3160 0407-127 205874 209 210 1 3610 801 129 3610 Centre 1017.6 Batch 4 

98 3175 0407-123 205596 47 46 1 3650 2658 371 3650 Centre 1109.3 Batch 4 

99 3175 0407-123 205626 74 75 1 3911 326 123 391 1 Centre 1085.3 Batch 4 

100 3175 0407-123 205661 106 107 1 3314 387 104 3314 Centre 1084.4 Batch 4 

101 3175 0407-129 206916 183 184 1 4065 572 142 4065 Centre 980.2 Batch 4 

102 3175 0407-129 209373 302 303 1 3844 601 150 3644 Centre 1056.6 Batch 4 

103 3175 0407-131 301062 227 228 1 3540 313 106 3540 Cenlr6 1195.4 Batct.4 

104 3180 0407-126 206033 89 90 1 4287 466 316 4287 Centre 1016.7 Batch 4 

105 3180 0407-126 206082 132 133 1 3596 220 123 3598 Centre 1027.3 Batch 4 

106 3160 0407-126 206098 148 149 1 3759 316 109 3759 Centre 1051.6 Batch 4 

107 3200 0407-134 301899 205 205.62 0.62 3840 347 133 2256.8 Centre 654.7 Batch 4 

108 3200 0407-135 202325 287 288 1 3541 126 78 3541 Centre 1077.6 Batch 4 

109 3200 0407-135 202348 306 309 1 3872 786 246 3872 Centre 1059.6 Batch 4 

110 3212.5 0407-154 419617 254 255 1 3842 356 130 3842 Centre 1284.6 Batch 4 

111 3212.5 0407-154 419638 273 274 1 3560 613 127 3560 Centre 1162.2 Batch 4 

112 3225 0407-156 419670 100 101 1 4667 328 151 4667 Centre 644.2 Batch 4 

113 3225 0407-156 362041 319 320 1 3489 717 136 3489 Centre 878.6 Batch 4 

114 3300 0407-146 416396 92 93 1 3477 232 108 3477 East 1051 .5 Batch 4 

115 3300 0407-148 388795 190 191 1 4957 51 5 172 4957 East 1139.6 Batch 4 

116 3300 0407-148 368821 213 214 1 3090 246 113 3090 East 1258.2 Batch 4 

117 3300 0407-148 368827 219 220 1 4892 1336 282 4892 East 1194.4 Batch 4 

118 3300 0407-150 368989 268 269 1 3355 849 170 3355 East 940.4 Batch 4 

119 3325 0407-142 415631 83.64 85 1.36 4827 613 212 6564.72 East 1374 Batch 4 

120 3325 0407-143 415823 157 158 1 3309 255 97 3309 East 986.6 Batch 4 
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Iec:tIon E DDH SMIllie F ....... m To!m 1nterwI!1II NI PPM Cu PPM Co PPM Nt GXW Pod W\ltll ~ 
121 3325 0407-143 415842 181 182 1 3363 361 129 3363 Eaat 821 .3 Sateh4 

122 3325 0407-143 415859 198 199 1 3069 301 111 3069 Eaat 1055.8 Bateh 4 • 123 3325 0407-143 415864 201 202 1 3990 141 143 3990 Eaat 1129.7 Sateh4 

124 3325 0407-143 415868 205 206 1 4805 577 305 4805 Eaat 1023.1 Sateh 4 

125 3350 0406-86 191103 131 .2 131 .8 0.6 3008 611 108 1804.8 Eaat 886.9 Sateho4 

126 3350 0407-133 301662 184 185 1 4858 783 155 4858 Eaat 711 .7 Sateh 4 

127 3375 0407-138 301454 92 93 1 3925 1176 153 3925 EM! 1058.1 Sateh 4 

128 3375 0407-138 301463 100 101 1 3708 762 131 3708 Eaat 1199.1 Sateh4 

129 3375 0407-140 209756 142 143 1 3316 181 116 3318 Eaat 958 Sateh 4 

• 130 3375 0407-140 209779 164 165 1 3028 433 131 3026 Eaat 843.3 Bateh4 

131 3375 0407-140 209785 169 170 1 4504 415 170 4504 Eaat 1092.9 Batch 4 

132 3400 0407-157 362091 60 61 1 3129 632 125 3129 East 1119.6 Bateh4 

133 3400 0407-157 362110 79 80 1 3726 838 153 3726 East 1098.1 Bateh4 

134 2950 0407-145 806964 206 207 1 6509 361 204 8509 west 1055.5 Bateh 3 

135 2975 0407-149 368611 201 202 1 6375 278 182 6375 West 1167.5 Sateh 3 

136 2975 0407-160 445011 226 227 1 6673 363 195 6873 West 1152 Bateh 3 

137 2975 0407-160 445046 258 259 1 5500 857 146 5500 West 1094.8 Sateh3 

138 3000 0407-120 205090 185 185 1 5583 1812 184 5583 West 1029.9 Batdl3 

139 3000 0407-120 205125 218 219 1 5045 578 141 5045 Wa.t 1041.4 Satdl3 • 140 3000 0407-121 206245 232 233 1 6062 295 126 6062 West 1014.7 Baldi 3 

141 3000 0407-121 206343 326 327 1 6317 477 202 6317 West 1069.8 Saleh 3 

142 3000 0407-122 205252 215 216 1 5378 368 201 5378 W .. t 1058.4 Saldl3 

143 3000 0407-122 205302 260 261 1 5045 731 207 5045 West 1088.9 Sateh 3 

144 3025 0407-108 204635 55 56 1 5074 885 308 5074 West 787.4 Batdl3 

145 3025 0407-109 204694 130 131 1 6163 415 184 6163 Well 1172.6 Salch3 

146 3025 0407-110 204812 199 200 1 5690 710 198 5690 West 1207.8 Batdl3 • 147 3025 0407-110 204849 227 228 1 5637 256 196 5631 Well 1109.7 Baldi 3 

148 3025 0407-113 208207 264 265 1 6217 381 221 6211 West 1022.2 Baldi 3 

149 3025 0407-113 206248 301 302 1 6094 386 145 6094 Wut 1058.2 Satdl3 

150 3025 0407-128 206455 180 181 1 6497 392 180 6491 W .. t 1090.2 Satdl 3 

151 3050 0407-101 204228 306 307 1 6357 291 174 6357 Wast 998.7 Batdl3 

152 3050 0407-102 204522 325 326.35 1.35 5090 224 87 6871.5 W •• l 1552.2 Saldl3 

153 3050 0407-102 204558 359 360 1 5487 726 174 5487 West 1192.4 Satdl3 

154 3050 0407-99 204036 80 81 1 6270 711 204 6270 W .. t 1032.3 Saldl3 

155 3075 0407-104 207068 107 108 1 8505 491 239 6505 Wast 970.1 Baldi 3 

156 3075 0407-104 207115 163 164 1 5541 417 177 5541 Wesl 1092.6 Saleh 3 • 157 3075 0407-105 207283 226 227 1 5927 185 195 5927 West 1073.2 Satdl3 

158 3075 0407-108 207456 226 227 1 5695 303 241 5695 Well 954.3 Baldi 3 

159 3075 0407-107 207657 277 278 1 5537 1398 281 5537 W •• l 1253.6 Baleh 3 

160 3125 0407-115 207979 121 122 1 6699 1826 692 6699 Centre 1238 Batch 3 

161 3125 0407-118 208957 244 245 1 5672 1035 255 5672 Centre 1120 Saldl3 

162 3160 0407-127 205796 138 139 1 5097 1475 268 5097 Centre 1084.8 Batch 3 

163 3175 0407-129 209374 303 304 1 5361 1246 204 5361 Centre 987 Satdl3 • 164 3175 0407-1 31 3011 37 349 350 1 5083 988 203 5083 Cent", 1112.9 Batch 3 

165 3180 0407-126 206097 147 148 1 5210 289 134 5210 Centre 922.3 Sateh 3 

166 3200 0407-135 202344 304 305 1 6597 586 251 6597 Centre 977.3 Baldi 3 

167 3212.5 0407-154 419597 235 236 1 6754 255 202 6754 Centre 1181 .2 Batdl3 

168 3212.5 0407-154 419635 269.82 271 1.18 6127 487 169 7229.86 Centre 1479.7 Balch 3 

169 3225 0407-156 419867 97 98 1 6518 584 239 6518 Centre 976.3 Batdl3 

170 3225 0407-156 362036 315 316 1 6452 654 196 6452 Centre 1146.1 Batch 3 

171 3275 0407-152 369202 252 253 1 5809 1258 184 5809 Eall 903.3 Batch 3 

172 3275 0407-153 369368 124 125 1 6815 347 176 6615 East 1113.8 Sateh3 

173 3300 0407-146 416389 85 85.78 0.78 6570 1154 203 5124.6 East 765.7 Bateh 3 • 174 3300 0407-148 368825 217 218 1 5747 700 236 5747 East 1127.7 Batdl3 

175 3325 0407-143 415862 199 200 1 5549 355 162 5549 East 1034.2 Satdl3 

176 3350 0407-133 301664 186 187 1 5080 399 174 5080 Eat 1030.4 Batdl3 

177 3375 0407-140 209788 172 173 1 6266 551 190 6266 Eal 1029.7 Saleh 3 

178 2950 0407-145 806959 202 203 1 8954 472 263 8954 West 1177.9 ~'l 
179 2950 0407-1518 416231 278 279 1 7728 385 193 7728 Wesl 1172.1 ::)i!lIi\ot~ 

180 2975 0407-149 368609 199 200 1 8522 563 237 8522 Wesl 1285.8 J:'~'l • 
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Appendix B - Grindability Test Results 
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Project No.: 

Sample.: 

Purpose: 

Procedure: 

11366-002- Landore Resources -Junior Lake 

SGS Minerals Services 

Standard Bond Rod Mill GrindabUity Test 

11366-002 Product: Minus 112 inch Date: Jan 30 2008 

MasterComp 

To determine the rod mill grindability of the sample in terms of a Bond 
work index number. 

The equipment and procedure duplicate the Bond method for 
determining rod mill work indices . 

Test Conditions: Mesh of grind: 14 mesh 
2171 grams 
15.9 % 

1086 grams 

Results: 

Test feed weight (1250 mL): 
Weight % of the undersize material in the rod mill feed: 
Weight of undersize product for 100% circulating load: 

Average for Last Three Stages 7.93g. 105% Circulation load 

CALCULATION OF A BOND WORK INDEX 

62 
RWI = ---------;:----~ 

G 0.625 {1 0 1 0 } : rp X '--- • Pl o.23 
X 

PI = 100% passing size of the product 
Grp Grams per revolution 
P80 80% passing size of product 
F80 80% passing size of the feed 

RWI= 14.6 kWh/ton (imperial) 

RWI= 16.1 kWh/ton (metric) 

{P # I 

SGS T'vlinemb Services 

1180 microns 
7.93 grams 
909 microns 

9499 microns 
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Grindability Test Data Project No.: 11366-002 Test No.: Master Comp 

Undersize U'Size Undersize Product 
Stage New In To Be In Per Mill 
No. Revs Feed Feed Ground Product Total Rev 

(grams) (grams) (grams) (grams) (grams) (grams) 
I 50 2,171 345 741 584 239 4.78 
2 80 584 93 993 648 555 6.94 
3 120 648 103 983 1,005 902 7.52 
4 123 1,005 160 926 1,346 1,186 9.65 
5 100 1,346 214 872 998 784 7.84 
6 118 998 159 927 1099 940 7.97 
7 114 1,099 175 911 1083 908 7.97 

Average for Last Three Stages = 1060g. 7.93g. 

Feed K80 
Size Weight % Retained % Passing 

Mesh /lm grams Individual Cumulative Cumulative 

1/2 12,700 0.0 0.0 0.0 100.0 
7/16 11,200 81.7 6.2 6.2 93.8 
3/8 9,500 182.7 13.8 20.0 80.0 
3 6,700 321.8 24.3 44.3 55.7 
4 4,750 180.8 13.7 58.0 42.0 
6 3,350 128.6 9.7 67.7 32.3 
8 2,360 92.3 7.0 74.7 25.3 
10 1,700 68.0 5.1 79.8 20.2 
14 1,180 56.7 4.3 84.1 15.9 
20 850 39.8 3.0 87.1 12.9 
28 600 31.8 2.4 89.5 10.5 
Pan -600 138.5 10.5 100.0 0.0 

Total 1322.7 100.0 

K80 9,499 

Product K80 
Size Weight % Retained % Passing 

Mesh /lm grams Individual Cumulative Cumulative 

18 1,000 51.8 14.4 14.4 85.6 
20 850 33.6 9.3 23.7 76.3 
28 600 55.8 15.5 39.2 60.8 
35 425 42.0 11.7 50.8 49.2 
48 300 31.4 8.7 59.5 40.5 
65 212 22.1 6.1 65.7 34.3 
100 150 15.2 4.2 69.9 30.1 
Pan -150 108.6 30.1 100.0 0.0 

Total 360.5 100.0 

K80 909 
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• Project No.: 11366-002 Test No.: Master Comp 

Particle Size Distribution 
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SGS Minerals Services 

STANDARD BOND ABRASION TEST 

Project No.: 11366-002 Test: Abrasion 

Sample: Master Comp 

Purpose: To determine the Abrasion Index of the sample 

Procedure: The equipment and procedure duplicate the Bond method for 
determining an abrasion index. 

Feed: 1600 grams minus 3/4 inch plus 1/2 inch fraction 

Results: Original paddle weight, grams: 
Final paddle weight, grams: 

Abrasion Index, Ai: 

94.4450 
94.2642 

0.1808 

Predicted Wear Rates: 

Wet rod mill, rods: 0.35*(Ai-O.020)"0.20 
Wet rod mill, liners: 0.035*(Ai-0.015)"0.30 

Wet ball mill, balls: (1) 0.3 5 * (Ai -0.0 15Y0.3 3 
Wet ball mill, liners: (1) 0.026*(Ai-0.O 15)1\0.30 

Dry ball mill, balls: (2) 0.05*(Ai)AO.5 
Dry ball mill, liners: (2) 0.005*(AiYO.5 

Crusher, liners: (3) (Ai+0.22)1l1 

Roll crusher, shells: (Aill 0)"0.67 

(1) overflow and grate discharge types 
(2) grate discharge type 
(3) gyratory, jaw, cone 

SGS Minerals Services 
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Date: 

Iblkwh kg/kwh 
0.24 0.11 

0.020 0.009 

0.19 0.088 
0.015 0.0069 

0.021 0.010 
0.0021 0.0010 

0.036 0.017 

0.068 0.031 
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STANDARD BOND ABRASION TEST • 
Final Product Test: Abrasion 

Sample: Master Comp 

Microns Mesh Weight % Wei2ht 
Grams Ind. Cum. Passing 

13,330 1/2 in 90.5 12.4 12.4 87.6 

9,423 3/8 in 121.1 16.6 29.1 70.9 
6,680 3 79.9 11.0 40.1 59.9 
4,699 4 44.8 6.2 46.2 53.8 

3,327 6 34.6 4.8 51.0 49.0 
2,362 8 22.7 3.1 54.1 45.9 
1,651 10 23.8 3.3 57.4 42.6 
1,168 14 23.5 3.2 60.6 39.4 

• 833 20 19.1 2.6 63.2 36.8 
589 28 23.8 3.3 66.5 33.5 
417 35 22.6 3.1 69.6 30.4 
295 48 25.9 3.6 73.2 26.8 
208 65 23.9 3.3 76.5 23.5 

• 147 100 22.7 3.1 79.6 20.4 
-147 -100 148.5 20.4 100,0 -

Total 727.4 100.0 - -

Cumulative Percent Passing vs. Particle Size 
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Project No.: 

Sample.: 

Purpose: 

Procedure: 

Test Conditions: 

Results: 

11366-002· Landore Resources -Junior Lake 

SGS Minerals Services 

Standard Bond Ball Mill Grindability Test 

11366-002 Product: Minus 6 Mesh Date: Jan 29 2008 

MasterComp 

To determine the ball mill grindability of the sample in terms of a Bond 
work index number. 

The equipment and procedure duplicate the Bond method for 
determining ball mill work indices. 

Mesh of grind: 
Test feed weight (700 mL): 
Equivalent to : 1853 kg/m3 at Minus 6 mesh 
Weight % of the undersize material in the ball mill feed: 
Weight of undersize product for 250% circulating load: 

Average for Last Three Stages = 2.16g. 

100 mesh 
1297 grams 

16.7 % 
371 grams 

251 % Circulation load 

CALCULATION OF A BOND WORK INDEX 

44.5 
BWI 

{ 10 10} Plo.23x Orp0.82 X /P - IF 

PI 100% passing size of the product 
Grp Grams per revolution 
P80 80% passing size of product 
F80 80% passing size of the feed 

BWI 

BWI= 

10.2 (imperial) 

11.3 (metric) 

SGS Minerals Services 

150 microns 
2.16 grams 
111 microns 

2075 microns 
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Grindability Test Data Project No.: 11366-002 Test No.: Master Comp 

• Undersize U'Size Undersize Product 
Stage New In To Be In Per Mill 

No. Revs Feed Feed Ground Product Total Rev 
(grams) (grams) (grams) (grams) (f[ams) (grams) 

1 100 1,297 217 154 436 219 2.19 
2 136 436 73 298 357 284 2.09 
3 149 357 60 311 372 312 2.10 
4 147 372 62 308 383 321 2.18 
5 140 383 64 307 367 303 2.16 
6 143 367 61 309 369 308 2.15 
7 144 369 62 309 372 310 2.16 

Average for Last Three Stages 369g. 2.16g. 

• Feed K80 
Size Weight % Retained % Passing 

Mesh tJ.m grams Individual Cumulative Cumulative 

6 3,360 0.0 0.0 0.0 100.0 
7 2,800 27.6 4.5 4.5 95.5 • 8 2,360 45.1 7.4 11.9 88.1 
10 1,700 1l0.4 18.1 30.0 70.0 
14 1,180 102.4 16.8 46.7 53.3 
20 850 64.5 10.6 57.3 42.7 
28 600 53.1 8.7 66.0 34.0 
35 425 36.1 5.9 71.9 28.1 
48 300 29.8 4.9 76.7 23.3 
65 212 22.5 3.7 8004 19.6 
100 150 17.6 2.9 83.3 16.7 
Pan -150 102.1 16.7 100.0 0.0 

Total 611.2 100.0 

K80 2,075 

Product K80 
Size Weight % Retained % Passing 

Mesh jlm grams Individual Cumulative Cumulative 

65 212 0.0 0.0 0.0 100.0 

• 100 150 0.0 0.0 0.0 100.0 
115 125 22.0 13.6 13.6 86.4 
150 106 13.0 8.1 21.7 78.3 
200 75 22.0 13.6 35.3 64.7 
270 53 16.4 10.2 45.5 54.5 
400 38 14.2 8.8 54.3 45.7 
Pan -38 73.8 45.7 100.0 0.0 

Total 16] .4 100.0 

K80 111 
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Project No.: 11366-002 Test No.: Master Comp 

Particle Size Distribution 
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Project No.: 

Sample.: 

Purpose: 

Procedure: 

11366-002- Landore Resources - Junior Lake 

SGS Minera]s Services 

Standard Bond Ball Mill Grind ability Test 

11366-002 Product: Minus 6 Mesh Date: Jan 29 2008 

Batch 2 

To detennine the ball mill grindability of the sample in tenns of a Bond 
work index number. 

The equipment and procedure duplicate the Bond method for 
detennining baIl mill work indices. 

Test Conditions: Mesh of grind: 100 mesh 
1293 grams 

Results: 

Test feed weight (700 mL): 
Equivalent to : 1847 kg/m3 at Minus 6 mesh 
Weight % of the undersize material in the ball mill feed: 
Weight of undersize product for 250% circulating load: 

Average for Last Three Stages = 2.15g. 

18.1 % 
369 grams 

249% Circulation load 

CALCULATION OF A BOND WORK INDEX 

BWl = 
44.5 

PI 100% passing size of the product 
Grp = Grams per revolution 
P80 = 80% passing size of product 
F80 = 80% passing size of the feed 

BW1= 10.5 (imperial) 

BWI= 11.6 (metric) 

SGS Minerals Sen ices 

150 microns 
2.15 grams 
114 microns 

1952 microns 
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Grindability Test Data Project No.: 11366-002 Test No.: Batch 2 

Undersize U'Size Undersize Product 
Stage New In To Be In Per Mill 
No. Revs Feed Feed Ground Product Total Rev 

(grams) (grams) (grams) (grams) (grams) (grams) 
1 100 1,293 233 136 447 214 2.14 
2 135 447 81 289 359 278 2.06 
3 148 359 65 305 393 328 2.22 
4 135 393 71 298 364 293 2.17 
5 140 364 66 304 362 296 2.12 
6 144 362 65 304 378 313 2.17 
7 139 378 68 301 370 302 2.17 

Average for Last Three Stages := 370g. 2.15g. 

Feed K80 
Size Weight % Retained % Passing 

Mesh Ilm grams Individual Cumulative Cumulative 

6 3,360 0.0 0.0 0.0 100.0 
7 2,800 19.7 3.8 3.8 96.2 
8 2,360 32.6 6.4 10.2 89.8 
10 1,700 80.6 15.7 26.0 74.0 
14 1,180 83.6 16.3 42.3 57.7 
20 850 56.8 ILl 53.4 46.6 
28 600 45.1 8.8 62.2 37.8 
35 425 35.0 6.8 69.0 31.0 
48 300 28.4 5.5 74.6 25.4 
65 212 21.3 4.2 78.7 21.3 
100 150 16.4 3.2 81.9 18.1 
Pan -150 92.4 18.1 100.0 0.0 

Total 511.9 100.0 

K80 1,952 

Product K80 
Size Weight % Retained % Passing 

Mesh tim grams Individual Cumulative Cumulative 

65 212 0.0 0.0 0.0 100.0 
100 150 0.0 0.0 0.0 100.0 
115 125 22.8 14.8 14.8 85.2 
150 106 12.7 8.3 23.1 76.9 
200 75 21.6 14.0 37.1 62.9 
270 53 15.4 10.0 47.1 52.9 
400 38 12.8 8.3 55.5 44.5 
Pan -38 68.5 44.5 100.0 0.0 

Total 153.8 100.0 

K80 114 

SGS Minerals Services 
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Project No.: 11366-002 Test No.: Batch 2 

Particle Size Distribution 
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Project No.: 

Sample.: 

Purpose: 

Procedure: 

Test Conditions: 

Results: 

11366-002- Landore Resources - Junior Lake 

SGS Minerals Services 

Standard Bond Ball Mill Grindability Test 

11366-002 Product: Minus 6 Mesh Date: Jan 29 2008 

Batch 3 

To detennine the ball mill grindability of the sample in tenns of a Bond 
work index number. 

The equipment and procedure duplicate the Bond method for 
determining ball mill work indices. 

Mesh of grind: 
Test feed weight (700 mL): 
Equivalent to : 1890 kglm3 at Minus 6 mesh 
Weight % of the undersize material in the ball mill feed: 
Weight of undersize product for 250% circulating load: 

Average for Last Three Stages = 2.30g. 

100 mesh 
1323 grams 

17.7 % 
378 grams 

248% Circulation load 

CALCULATION OF A BOND WORK INDEX 

B\VI 
44.S 

{ 10 1O} Plo.23x Grp0.82 X jP - IF 

PI 100% passing size of the product 
Grp Grams per revolution 
P80 80% passing size of product 
F80 80% passing size of the feed 

BWI 9.6 (imperial) 

BWl 10.6 (metric) 

SGS Vfillcrals Services 

150 microns 
2.30 grams 
108 microns 

2003 microns 

59 



11366-002- Landore Resources - Junior Lake 60 

Grindability Test Data Project No.: 11366-002 Test No.: Batch 3 

Undersize U'Size Undersize Product 
Stage New In To Be In Per Mill 
No. Revs Feed Feed Ground Product Total Rev 

(grams) (grams) (~>rams) (grams) (&!ams) (i!:ams) 
1 100 1,323 235 143 464 229 2.29 
2 129 464 82 296 374 292 2.26 

• 3 138 374 66 312 386 320 2.32 
4 134 386 68 310 372 304 2.27 
5 138 372 66 312 380 314 2.28 
6 136 380 67 311 383 316 2.32 
7 134 383 68 310 376 308 2.30 

• 
Average for Last Three Stages 380g. 2.30g. 

Feed K80 • Size Weight % Retained % Passing 
Mesh !lm grams Individual Cumulative Cumulative 

6 3,360 0.0 0.0 0.0 100.0 
7 2,800 26.0 4.6 4.6 95.4 

• 8 2,360 35.8 6.3 10.8 89.2 
10 1,700 95.4 16.7 27.6 72.4 
14 1,180 91.3 16.0 43.6 56.4 
20 850 61.7 10.8 54.4 45.6 
28 600 52.4 9.2 63.6 36.4 
35 425 35.9 6.3 69.9 30.1 
48 300 29.9 5.2 75.2 24.8 

• 65 212 22.4 3.9 79.1 20.9 
100 150 18.0 3.2 82.3 17.7 
Pan -150 101.0 17.7 100.0 0.0 

Total 569.8 100.0 

K80 2,003 

• Product K80 
Size Weight % Retained % Passing 

Mesh !lm grams Individual Cumulative Cumulative 

65 212 0.0 0.0 0.0 100.0 
100 150 0.0 0.0 0.0 100.0 • 115 125 21.5 12.9 12.9 87.1 
150 106 13.1 7.9 20.8 79.2 
200 75 23.1 13.9 34.6 65.4 
270 53 17.7 10.6 45.3 54.7 
400 38 15.5 9.3 54.6 45.4 
Pan -38 75.7 45.4 100.0 0.0 

Total 166.6 100.0 • K80 108 

SGS \lil1eral~ Sen ices 
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Project No.: 11366-002 Test No.: Batch 3 

Particle Size Distribution 
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• 

• 

• 

• 

Project No.: 

Sample.: 

Purpose: 

Procedure: 

11366-002- Landore Resources - Junior Lake 

SGS Minerals Services 

Standard Bond Ban Mill GrindabUity Test 

11366-002 Product: Minus 6 Mesh Date: Jan 29 2008 

Batch 4 

To detennine the ball mill grindability of the sample in terms of a Bond 
work index number. 

The equipment and procedure duplicate the Bond method for 
determining ball mill work indices. 

Test Conditions: Mesh of grind: 100 mesh 
1361 grams 

Results: 

Test feed weight (700 mL): 
Equivalent to : 1944 kglm3 at Minus 6 mesh 
Weight % of the undersize material in the ball mill feed: 
Weight of undersize product for 250% circulating load: 

Average for Last Three Stages 2.16g. 

18.5 % 
389 grams 

247% Circulation load 

CALCULATION OF A BOND WORK INDEX 

BWI = 
44.5 

{ 10 1O} Plo.23x Grp0.82 X fP - jF 

PI = 100% passing size of the product 
Grp = Grams per revolution 
P80 = 80% passing size of product 
F80 = 80% passing size of the feed 

BWI= 10.2 (imperial) 

BWI= 11.2 (metric) 

SCiS Minerals Sen i('e~ 

150 microns 
2.16 grams 
108 microns 

1944 microns 
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Grindability Test Data Project No.: 11366-002 Test No.: Batch 4 

Undersize U'Size Undersize Product 
Stage New In To Be In Per Mill 
No. Revs Feed Feed Ground Product Total Rev 

(grams) (grams) (grams) (grams) (grams) (grams) 
1 100 1,361 252 137 463 211 2.11 
2 144 463 86 303 396 310 2.16 
3 146 396 73 316 385 312 2.14 
4 149 385 71 318 387 316 2.12 
5 150 387 72 317 396 324 2.16 
6 146 396 73 316 389 316 2.16 
7 147 389 72 317 390 318 2.16 

Average for Last Three Stages 392g. 2.l6g. 

Feed K80 
Size Weight % Retained % Passing 

Mesh J.LID grams Individual Cumulative Cumulative 

6 3,360 0.0 0.0 0.0 100.0 
7 2,800 17.8 3.3 3.3 96.7 
8 2,360 33.3 6.2 9.5 90.5 
10 1,700 89.0 16.5 25.9 74.1 
14 1,180 89.2 16.5 42.4 57.6 
20 850 58.8 10.9 53.3 46.7 
28 600 50.0 9.3 62.6 37.4 
35 425 35.3 6.5 69.1 30.9 
48 300 28.8 5.3 74.5 25.5 
65 212 21.2 3.9 7804 21.6 
100 150 16.9 3.1 81.5 18.5 
Pan ·150 99.9 18.5 100.0 0.0 

Total 540.2 100.0 

K80 1,944 

Product K80 
Size Weight % Retained % Passing 

Mesh J.LID grams Individual Cumulative Cumulative 

65 212 0.0 0.0 0.0 100.0 
100 150 0.0 0.0 0.0 100.0 
115 125 21.4 13.0 13.0 87.0 
150 106 12.3 7.5 2004 79.6 
200 75 20.9 12.7 33.1 66.9 
270 53 14.2 8.6 41.7 58.3 
400 38 15.0 9.1 50.8 49.2 
Pan -38 81.0 49.2 100.0 0.0 

Total 164.8 100.0 

K80 108 

SGS Minerals Services 
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Project No.: 11366-002 Test No.: Batch 4 

Particle Size Distribution 
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Appendix C -- Mill Calibration 

• 

• 

• 

• 

• 

• 

• 
SCiS Minerals Sen i l~e: 

• 



• 

• 
Sample: 

Mesh 

• 28 
35 
48 
65 
100 
150 • 200 
270 
400 
Pan 

Total 
K80 

• 100 
90 

Cl 80 t: 
'iii 70 CI) 
(t) 

60 0.. 

'?F. 50 

• .~ 40 
12 30 ::l 
E 20 ::l 
U 10 

0 

11366-002- Landore Resources - Junior Lake 

Grind 18min 

Size 
jJm 

600 
425 
300 
212 
150 
106 
75 
53 
38 
~38 

-
97 

i 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: 

Weight % Retained 
grams Individual Cumulative 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.7 0.4 0.4 
4.0 2.2 2.6 
10.9 6.0 8.6 
15.3 8.4 17.0 
19.3 10.7 27.7 
16.2 8.9 36.6 
13.9 7.7 44.3 
100.8 55.7 100.0 
181.1 100.0 -

Particle Size Distribution 

-
, i ............ !II' r 

I V I ! 

...... I 
r 

• I 

I 
I I 
K80 = 97j.1m 

I I 

100 
Screen Size (micrometers) 

SGS Minerals Services 

Project No. 
11366-002 i 

% Passing 
Cumulative 

100.0 
100.0 
99.6 
97.4 
91.4 
83.0 
72.3 
63.4 
55.7 
0.0 
-

I 

1,000 
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Sample: 

Mesh 

48 
65 
100 
150 
200 
270 
400 
Pan 

Total 
K80 

100 
90 

Ol 80 c:: 
'(j) 70 U') 
!tl 

60 Q.. 

cf- 50 
.~ 40 
1§ 

30 :::l 
E 20 :::l 
U 10 

0 

• 

11366-002- Landore Resources - Junior Lake 

Grind 25 min 

Size 
IJm 

300 
212 
150 
106 
75 
53 
38 
·38 
-

77 

I 

! 

• 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: 

Weight % Retained 
grams Individual Cumulative 

0.1 0.1 0.1 
1.2 0.6 0.7 
6.2 3.1 3.8 
12.7 6.4 10.1 
21.3 10.7 20.8 
20.0 10.0 30.8 
15.1 7.6 38.4 

123.0 61.6 100.0 
199.6 100.0 . 

Particle Size Distribution 

.............- -
I.-'i-" -

;I" 

• V -

K80 = 77.,am 

• 

100 
Screen Size (micrometers) 

SGS Minerals Se!"Vices 

Project No. 
11366"()02 . 

% Passing 
Cumulative 

99.9 
99.3 
96.2 
89.9 
79.2 
69.2 
61.6 
0.0 
-

fff 

1,000 

67 
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Appendix D -- Mass Balances 

• 
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• 

Test No: Fl 

• Purpose: 

Procedure: 
Feed: 

Grind: 

Notes: • Conditions' 

Stage 

Grind 
Rougher 1 
Rougher 2 
Roullher 3 
Rougher 4 
RoqherS 

Total 

It Stage 
Flotation Cell 
Speed: rpm 

M . lBai eta lunnca anee 

Product 

Ro Cone 1 
RoConel 
RoCone3 
RoConc4 
Ro Cone S 

Roullher Tails 
Head (caJc.) 

(direct) 
Call Factor 

lCombined Products 
RoCone 1 
RoCoue 1 +2 
RoConel-3 
Ro Cone 1 - 4 
RoConel -S 

11366-002- Landore Resources - Junior Lake 

Project No.: 11366-002 Operator: KS Date: Feb 7, 2008 

To establish rougher kinetics as a function of grind size 

As outlined below, 
2 kg of minus 10 mesh VW Zone Master Composite 

14 minutes @ 65% Solids in new mill 

Reagents (glt) 
SIBX I DFlSO PAX CMC Grind 

5 I 14 
10 20 

10 30 
5 20 

2,5 20 
2,5 20 

10 20 60 SO 14 

Roughers 
1000g 
1800 

Weight Assays, % 
g % Ni Cu Co 

60,0 ~ 3,06 flU 1. 61 0,22 
46.2 I 2.36 4.:34 0,37 0,26 
67,:3 ; 3.43 J 67 O,I:! (1.098 
57,;! 2,92 0.75 0.063 0.030 
32.7 1.67 0.44 0.038 0.015 

1694.5 86,6 (1./0 0,01 <0.01 

1957.8 100,0 0.58 0.071 0.026 
2000.0 0, 61 0,072 0,021 

98% 96% 98% 124% 

Wt% Ni Cu Co 
3.06 10,1 1.61 0.22 
5.42 7,55 1.07 0.24 
8.86 5,27 0,70 0,18 
11.78 4.15 0.54 0,15 
13.45 3.69 0.48 0. \3 

Kgo = 110 microns 

Time (minutes) 
Condo Froth 

2 1 
2 1 
2 2 
2 4 
2 4 

10 12 

S Ni 
14.9 53 .1 
lOA 17.2 
15.1 9,84 
710 3,76 
3,63 1.26 
0.1] 14.9 
1.91 100,0 
1.97 
97% 

S Ni 
14,9 53,1 
17.3 70,3 
16,4 80.! 
14.1 83,9 
12.8 85,1 

SGS Minerals Services 

pH 

9,0 
9,0 
8,8 
8,6 
8,5 

% Distribution 
Cu Co 
69,8 25 ,9 
12.3 23.6 
5.82 12.9 
2.60 3.37 
0.90 0.96 
8.57 33.3 

100.00 100.00 

Cu Co 
69,8 25,9 
82,1 49.5 
87,9 62.4 
90.5 65,8 
91.4 66.7 

69 

S 
23,8 
25,1 
27,1 
10,8 
3.17 
9.94 
100.0 

S 
23.8 
49.0 
76,1 
86,9 
90,1 



Sample: 

Mesh 

48 
65 
100 
150 
200 
270 
400 
Pan 

Total 
K80 

100 
90 

OJ 80 c 
'00 70 VI 
co 
(L 60 
~ 0 50 
Q) 

.~ 40 
]! 

30 :::J 

E 20 :::J 
() 

10 
0 

J J 3 66-002- Landore Resources - Junior Lake 

Sec Ro TI 

Size 
IJm 

300 
212 
150 
106 
75 
53 
38 
-38 
-

110 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: F1 

Weight % Retained 
grams Individual Cumulative 

1.9 1.9 1.9 
3.6 3.6 5.5 
6.4 6.4 11.9 
9.1 9.1 21 .0 
9.0 9.0 30.0 
8.9 8.9 38.9 
7.8 7.8 46.7 

53.3 53.3 100.0 
100.0 100.0 -

Particle Size Distribution 

....... ~ 
./ 

I-
i; ..... 

~ ~ .... 
• V 

K80 = 110 ~m 

100 
Screen Size (micrometers) 

SGS Minerals Services 

Project No. 
11366-002 1 

% Passing 
Cumulative 

98.1 
94.5 
88.1 
79.0 
70.0 
61.1 
53.3 
0.0 
-

1,000 

70 



Test No: F2 

• Purpose: 

Procedure: 
Feed: 

Grind: 

Notes: • Condition,· 

Stage 

Grind 
Rougber 1 
Roue:her 2 
Rougber 3 
Rougher 4 
Rougber S 

Total 

Stage 
Flotation Cell 
Speed: rpm 

M tall . I Bal e Ure:JC8 anee 

Product 

Ro Conc 1 
Ro Cone 2 
Ro Conc 3 
RoCone4 
RoConcS 

Roue:ber Tails 
Head (alc.) 

(direct) 
Call Factor 

Combined Products 
Ro Cone 1 
Ro Cone 1 + 2 
Ro Cone 1-3 
Ro Cone 1-4 ----
Ro Cone 1- S 

11366-002- Landore Resources - Junior Lake 

Project No.: 11366-002 Operator: KS Date: Feb 7, 2008 

To establish rougher kinetics as a functi on of grind size 

As outlined below. 
2 kg of minus 10 mesh VW Zone Master Composite 

18 minutes @ 65% Solids in new mill K811 = 86 microns 

Reali ents (&It) Time (minutes) 

SIBX DFlSO PAX CMC Grind CODd. Froth 
5 18 

10 70 2 I 

10 20 2 I 

5 20 2 2 
20 2 4 
20 2 4 

10 IS 60 90 18 10 12 

Roughers 
1000 g 
1800 

Weigbt Assays, -/0 

I!. -;0 Ni Cu Co S Ni 
67.1 3.39 9.82 1.56 0.2: 13.0 56.7 
52.9 2.68 3.9() 0.24 0.21 16.5 17.8 
63.2 3.20 14() 0.11 0.U86 12.9 7.61 
49.3 I 2.49 0."'0 0.061 0.025 8.29 2.97 
54.1 2.74 0.40 (i. lin O.OJO 5.39 1.86 

16li9.9 85.5 0.09 0.005 <0.01 0.18 13.1 
1976.5 100.0 0.59 0.069 0.026 1.80 100.0 
2000.0 0.61 /J.072 OJI2I 1.-97 
99% 96% 96% 122% 92% 

Wt% Ni Cu Co S Ni 

3.39 9.82 1.56 0.22 13 .0 56.7 
6.07 7.2 1 0.98 0.22 14.5 74.5 
9.27 5.21 0.68 0.17 14.0 82.1 
11.76 4.25 0.55 0.1 4 12.8 85.0 
14.50 3.52 0.45 0.12 11.4 86.9 

SGS Minerals Services 

pH 

9.0 
8.8 
8.8 
8.7 
8.6 

% Distribution 
Cu Co 
76.3 29.2 
9.25 23.0 
5.07 10.8 
2. 19 2.44 
1.06 1.07 
6.16 33.5 

100.00 100.00 

Cu Co 
76.3 29.2 
85 .5 52.3 
90.6 63.0 
92.8 65.5 
93 .8 66.5 

71 

S 
24.5 
24.5 
22.9 
11.5 
8.18 
8.53 
100.0 

s I 

24.5 
49.0 
71.8 
83.3 
91.5 



Sample: 

Mesh 

48 
65 
100 
150 
200 
270 
400 
Pan 

Total 
K80 

100 
90 

Cl 80 c: 
'iii 70 rJ) 
ctl 

60 c.. 
~ 0 50 
Q) 

.~ 40 
1ii 

30 "3 
E 20 :::J 
U 10 

0 

11366-002- Landore Resources - Junior Lake 

Sec Ro TI 

Size 
IJm 

300 
212 
150 
106 
75 
53 
38 
-38 
-

86 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: F2 

Weight % Retained 
grams Individual Cumulative 

0.3 0.3 0.3 
1.3 1.3 1.6 
4.9 4.9 6.5 
6.9 6.9 13.4 
10.9 10.9 24.3 
9.5 9.5 33.8 
7.8 7.8 41.6 

58.4 58.4 100.0 
100.0 100.0 -

Particle Size Distribution 

....---:-
~111'" 

....... 
./ ~ 

• 

K80 = 86IJrn 

100 
Screen Size (micrometers) 

SGS Minerals Services 

Project No. 
11366-0021 

% Passing 
Cumulative 

99.7 
98.4 
93.5 
86.6 
75.7 
66.2 
58.4 
0.0 
-

1,000 

72 



• 

Test No: F3 

Purpose: 

Procedure: 
Feed: 

Grind: 

Notes: 

Conditions' 

Stage 

Grind 
Rour;ber I 
Rougher 2 
Rouaher3 
Rougber 4 
RougherS 

Total 

• Stage 

Flotation Cell 

Speed: TP_m 

M II ' alBI eta UI'EIC a anee 

Product 

Ro Cone 1 
RoConc 2 
Ro Cone 3 
RoCone4 
Ro CODe 5 

Rouaher Tails 
Head (calc.) 

(direct) 
CaU Factor 

Combined Products 
Ro Cone 1 
Ro CODe 1 + 2 
Ro Cone 1-3 
Ro Cone 1-4 
Ro Cone 1-5 

11366-002- Landore Resources - Junior Lake 

Project No.: 11366-002 Operator: KS Date: Feb 7, 2008 

To establish rougher kinetics as a function of grind size 

As outlined below. 

2 kg of minus 10 mesh VW Zone Master Composite 

23 minutes @ 65% Solids in new mill Kso = 62 microns 

ReaRen" (g/t) Time (minutes) 
SIBX DFlSO PAX CMC Grind Condo Froth 

5 23 

10 70 2 1 

10 ! 30 2 1 

5 20 2 2 
20 2 4 

20 2 4 

10 IS 60 100 23 10 12 

Roughers 

lOOOg 

1800 

Weight Assays, % 
g °/. Ni Cu Co S Ni 

70.6 3.56 10.4 1.59 0.13 14.9 62.4 
444 2.24 3.51 0.23 0.24 17.3 13.2 
68.7 3.46 1.14 0.091 0.087 11.7 7.24 
60 7 l 3.06 f).f)3 (J046 0.018 8.55 3.25 
19.6 1.49 0.48 • 0.049 0.015 7.29 1.21 

17/0.3 86.2 fJ.09 0004 <0.0 ) · 0.23 12.6 
1984.3 100.0 0.59 0.070 0.026 1.89 100.0 
2000.0 0.61 0072 0021 1.97 

99% 97% 98"/0 124% 96% 

Wt% Ni Cu Co S Ni 
3.56 10.4 1.59 0.23 14.9 62.4 
5.80 7.74 1.06 0.23 15.8 75.7 
9.26 5.31 0.70 0.18 14.3 82.9 

12.32 4 .15 0.54 0.14 12.9 86.1 
13.81 3.75 0.49 0.13 12.3 87.4 

SGS Minerals Services 

pH 

9.2 

8.8 

8.8 
8.7 

8.6 

% Distribution 
Cu Co 
80.3 31.5 

7.30 20.7 

4.47 11.6 
2.00 2.12 

1.04 0.86 

4.89 33.2 
100.00 100.00 

Cu Co 
80.3 31.5 

87.6 52.2 

92.1 63.8 
94.1 65.9 

95.1 66.8 

73 

S 
28.0 

20.5 

21.4 

13 .8 

5.75 

10.5 

100.0 

S 
28.0 

48.5 

69.9 

83.8 

89.5 



Sample: 

Mesh 

48 
65 
100 
150 
200 
270 
400 
Pan 

Total 
K80 

100 
90 

OJ 80 c: 
or;; 

70 CI) 

ro 
60 IL 

~ 0 50 
Q) 

.~ 40 
"iii 

30 "3 
E 20 :::l 
() 

10 
0 

J J 366-002- Landore Resources - Junior Lake 

Sec RoTI 

Size 
IJm 

300 
212 
150 
106 
75 
53 
38 
-38 
-

62 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: F3 

Weight % Retained 
grams Individual Cumulative 

0.0 0.0 0.0 
0.0 0.0 0.0 
1.1 1.1 1.1 
4.4 4.4 5.5 
8.4 8.4 13.9 
10.8 10.8 24.7 
10.1 10.1 34.8 
65.2 65.2 100.0 
100.0 100.0 -

Particle Size Distribution 

-. ..--
...... ~ 

~ 

• 

K80 =62 1D 

100 

Screen Size {micrometers) 

SGS Minera~1) Service{; 

Project No. 
11366-002 1 

% Passing 
Cumulative 

100.0 
100.0 
98.9 
94.5 
86.1 
75.3 
65.2 
0.0 

-

1,000 

74 



Test No: F4 

I 
Purpose: 

Procedure: 
Feed: 

Grind: 

Notes: 

Conditions' 

Stage 

Grind 
Rougber 1 
Rougber 2 
Roudler 3 
Rougber4 
RougberS 

Total 

Stage 
Flotation Cell 
Speed: rpm 

M n 'caI B I eta url!ll a anee 

Product 

Ro Cone 1 
Ro Cone 2 
Ro Cone 3 
Ro Cone 4 
Ro Cone 5 

Roueber Tails 
Head (calc.) 

• (direct) 
Can Factor 

Combined Products 
Ro Cone 1 
Ro Cone 1 + 2 
RoCone 1- 3 
Ro Cone 1-4 
Ro Cone 1-5 

It 

J J 366-002- Landore Resources - Junior Lake 

Project No.: I 1366-002 Operator: KS Date: Feb 7, 2008 

To establish rougher kinetics as a function of grind size 

A£ outlined below. 
2 kg of minus 10 mesh VW Zone Master Composite 

30 minutes @ 65% Solids in new mill Kgo = 54 microns 

Reagents (&It) Time (minutes) 
SIBX DF250 PAX CMC Griud Condo Frotb 

5 30 
10 100 2 I 

10 30 2 I 
5 20 2 2 

20 2 4 
20 2 4 

10 15 60 130 30 10 12 

Roughers 

1000 g 
1800 --

Weigbt Assays. % 
g °1. Ni Cu Co S Ni 

64.7 3.26 II.7 ~ 1.72 (). ~5 15.8 64.9 
n40.2 2.03 3.43 0.25 0.:3 17.2 11.8 
68.7 3.46 0.97 0.079 0.093 1/4 5.72 
61.1 3.13 0.56 0.050 0.016 7. 20 2.98 
48.0 2.42 0.38 0.048 0.0/4 .• 6.45 1.56 

/701.4 85 .7 0.089 0.005 <0.01 0.29 13.0 
1985.1 100.0 0.59 0.071 0.026 1.89 100.0 
2000.0 061 a.07:! OJ)11 197 

99% 96% 98% 123% 96% 

Wt% Ni Cu Co S Ni 
3.26 11.7 1.72 0.25 15 .8 64 .9 
5.28 8.53 1.16 0.24 16.3 76.8 
8.75 5.54 0.73 0.18 14.4 82.5 
11.9 4.23 0.55 0.14 12.5 85.4 
14.3 3.58 0.47 0.12 11.5 87.0 

SGS Minerals Services 

pH 

9.2 

9.0 

8.8 
8.7 
8.6 

% Distribution 
Cu Co 

79.1 31.6 
7.14 18.1 

3.86 12.5 
2.21 3.16 
1.64 1.31 
6.05 33.3 

100.00 100.00 

Cu Co 
79 .1 31.6 
86.2 49.7 
90.1 62.2 

92.3 65.4 
94.0 66 .7 

75 

S 
27.3 
18.5 
20.9 
11.9 
8.26 
13 .2 

100.0 

S 
27.3 
45.7 

66.6 
78.6 
86.8 



Sample: 

Mesh 

48 
65 
100 
150 
200 
270 
400 
Pan 

Total 
K80 

100 
90 

OJ 80 c 
·iii 70 If) 
ro 

60 c... 
~ 0 50 
Q) 
> 40 
~ 
"S 30 
E 20 ::l 
0 10 

0 

J J 366-002- Landore Resources - Junior Lake 

Sec Ro TI 

Size 
IJm 

300 
212 
150 
106 
75 
53 
38 
-38 

-
54 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: F4 

Weight % Retained 
grams Individual Cumulative 

0.0 0.0 0.0 
0.1 0.1 0.1 
0.3 0.3 0.4 
2.1 2.1 2.5 
7.0 7.0 9.5 
10.8 10.8 20.3 
10.9 10.9 31 .2 
68.8 68.8 100.0 

100.0 100.0 -

Particle Size Distribution 

I- i-"'" 
.. 

,; 

l/ 
• 

K80 = 54lJm 

100 

Screen Size (micrometers) 

SGS Minerals Services 

Project No. 
11366-002 1 

% Passing 
Cumulative 

100.0 
99.9 
99.6 
97.5 
90.5 
79.7 
68.8 
0.0 

-

1,000 

76 



Test No: FS • Purpose: 

Procedure: 
Feed: 

Grind: 

Notes: 

Conditions' 

Stage 

Grind 
Rougher 1 
Rougher 2 
Rougher 3 
Rougher 4 
RougherS 

Total 

• Stage 
Flotation Cell 
Speed: rpm 

Metallun;cal Balance 

Product 

Ro Conc 1 
RoConc2 
RoConc 3 
RoConc 4 
RoConc5 

Rougher Tails 
Head (calc.) 

(direct) 
Call Factor 

Combined Products 
RoConc 1 
Ro Conc 1 + 2 
Ro Conc 1-3 

I: Ro Conc 1 -4 
Ro Conc 1 - 5 

• 

11366-002- Landore Resources - Junior Lake 

Project No.: 11366-002 Operator: KS Dat:!: Febl9108 

To establish rougher kinetics as a function of grind size 

As, outlined below. 
2 kg of minus 10 mesh VW Zone Master Composite 

30 minutes @ 65% Solids in new ball Kso = 54 microns 

Reagents (gIt) Time (minutes) 

SIBX MIBC PAX CMC Grind Condo Froth 
5 30 

10 100 2 1 
10 2 I 

! 20 25 2 2 
10 20 2 4 
10 20 2 4 

15 30 60 125 30 10 12 

Roughers I slClnr and Scavo 2nd Cleaner 
1000g N/A N/A 
1800 N/A N/A 

Weight Assays, % 
£ % Ni Cu Co S Ni 

23.9 1.20 189 3.63 0.44 1 26.5 39.4 
42.3 2.13 9.02 062 0 42 25.2 33.3 
60.2 3.03 lAO 0.12 '0:)80 12.0 7.35 
153_0 7.70 0.39 0.035 0.015 4.90 5.20 
26.6 1.34 0.38 o.o:n 0.0111 4.23 0.88 

1680.4 84.6 0.095 0.024 <0.01 0.22 13.9 
1986.4 I 100.0 0.58 0.08 0.03 1.84 100.0 
2000.0 I 0.61 0.07! 0.021 J.lJ7 

99% 95% 117% 126% 93% 

Wt"l. Ni Cu Co S Ni 
1.20 18.9 3.63 0,44 26.5 39.4 
3.33 12,6 I.71 0.43 25.7 72.6 
6.36 7.26 0.95 0.26 19,2 80.0 
14.1 3,50 0.45 0.13 11.4 85.2 
15.4 3.53 0.45 0.13 11.8 86.1 

SGS Minerals SeJ\lices 

pH 

8.7 
9.2 
9.0 
8.8 
8.5 
8.5 

% Dimibution 
Cu Co 
52.0 20.0 
15.7 33 .7 
4.33 9.14 
3.21 4.36 
0.59 0.91 
24.2 31.9 

100.00 100.0 

Cu Co 
52.0 20.0 
67.7 53 .7 
72.0 62.8 
75.2 67 ,2 
75,8 68, 1 

77 

S 
17.3 
29.2 
19.8 
20.5 
3.08 
10.1 

100_0 

S 
17.3 
46.5 
66,3 

86.8 
89.9 



11366-002- Landore Resources - Junior Lake 78 

Test No: F6 Project No.: 11366·002 Operator: KS Date: Feb 25, 2008 

Purpose: Perfonn a batch cleaner test to evaluate the perfonnance of the cleaning crircuit 

Procedure: As outlined below. 
Feed: 2 kg of minus 10 mesh VW Zone Master Composite 

Grind: 30 minutes @ 65% Solids in new ball Kso = -54 microns 

Regrind: 10 minutes @ 65 % solids in pepple mill· SECONDARY ROUGHER CONCENTRA TE ONLY 
Notes: 

Conditions' 

Stage 
Reagents (gIt) Time (minutes) 

pH 
SIBX MIBC PAX CMC Lime Grind Condo Froth 

Grind 5 30 9.0 
Primary Rougher 10 200 2 2 9.0 

Secondary Rougher 10 2 I 8.8 
20 25 2 2 8.8 

10 20 2 4 8.8 
10 20 2 4 8.8 

Re(rind 10 

Sec Ro ClDr 1 5 10 ISO I 10.2 
Sec Ro Clnr 2 10 5 50 2 10.2 
Sec Ro Clnr 3 10 50 3 9.5 

Total 30 35 70 235 250 30 10 19 

Comments: Sec Clnr could benefit from larger CMC dosage 

Stage Roughers lstClnr and Scavo 2nd Cleaner 

Flotation Cell 1000g 500g N/A 

Speed: rpm 1800 1200 N/A 

M talI . al Bal e unne anee 

Product 
Weight Assays, 0/0 % Distribution 

I! % Ni Cu Co S Ni Cu Co S 
PriRo 37.4 1.88 19.2 2.87 O.4~ 25.8 60.6 76.0 28.5 25.4 

Sec Ro Cone 1 14.8 0.75 9.57 1.02 0.83' 29.1 11.9 10.7 22.3 11.3 

Sec RoCone 2 48.6 2.45 1.68 0.10 0.110 14.4 6.89 3.44 9.69 18.4 

Sec Ro Conc 3 24.4 1.23 1.25 0.072 0.091 1~.8 2.57 1.24 4 .03 8.23 

Sec Ro Clnr Tail 90.5 4.56 0.56 0.036 0.02~ 9.49 4.28 2.31 3.45 22.6 

Sec Ro Tail 1768.5 89.1 0.092 0.005 <O.OJ OJ 13 .7 6.26 32.1 14.0 
Head (calc.) J984.2 100.0 0.60 0.071 0.03 1.91 100.0 100.00 100.0 100.0 

(direct) 2000.0 0.6/ 0.072 0.021 1.97 
Call Factor 99% 98% 99% 132% 97% 

Combined Products Wt% Ni Cu Co S Ni Cu Co S 
Pri RoCone 1.88 19.2 2.87 0.42 25.8 60.6 76.0 28.5 25.4 
Pri Ro Cone & Sec Ro ( 2 .63 16.5 2.35 0.54 26.7 72.5 86.7 50.8 36.8 
Pri Ro Cone & Sec Ro Cone 1+2 5.08 9.34 1.26 0.33 20.8 79.4 90.2 60.5 55.2 

Pri Ro Cone & Sec Ro Cone 1-3 6.31 7.76 1.03 0.28 19.2 82.0 91.4 64.5 63.4 

Pr Ro Cone & Sec Ro Cone 10.9 4.74 0.61 0.17 15.1 86.3 93.7 67.9 86.0 

SGS Minerals Services 



Test No: Fi 

Purpose: 

Procedure: 
Feed!: 

Grind: 

Regrind: 

Notes: 

Conditions' 

Stage 

Grind 
Primary Rou2:ber 

Secondary Rou2:ber 

Regrind 

Sec Ro Clnr I 
Sec Ro Clor 2 
Sec Ro Clnr3 

Total 

Comments: 

Stage 
Flotation Cell 
Speed: rpm 

. at Bal Meta1lul"2le anee 

J J 366-002- Landore Resources -junior Lake 

Project No.: 11366-002 Operator: KS Dat.e: March 4/08 

Perfonn a batch cleaner test to evaluate the perfonnance of the cleaning crircuit 

As outlined below. 
2 kg of minus 10 mesh VW Zone Master Composite 

23 minutes @ 65% Solids in new ball 

10 minutes @ 65 % solids in pepple mill 

Regrind Secondary Rougher Concentrate only 

Reagents (gIt) 

smx MIBC PAX CMC 
5 

10 200 

10 
20 25 

10 20 
10 20 

5 50 
10 5 

10 

30 35 70 275 

Lime 

100 

100 

Grind 
23 

10 

23 

Roughers IstClnr and Scavo 2nd Cleaner 
1000 g 500g N/A 
1800 1200 N /A 

K80= 76 urn 

K80 = 16um 

Time (minutes) 

Condo 

2 

2 
2 
2 
2 

10 

Froth 

2 

I 
2 
4 
4 

I 
2 
3 

19 

pH 

9.0 
9.0 

9.0 
9.0 
9.0 
9.0 

8.7 
10.1 
10.0 
9.5 

Product 
Weight Assays, °1. % Distribution 

2: % Ni Cu Co S Ni I Cu Co 
PriRo 43.1 2.17 16.0 2.57 0.37 22.2 59.0 75 .0 29.6 

Sec Ro Cone 1 17.4 0.88 6.43 1.02 0.40 25.4 9.58 12 .0 12.9 
Sec Ro Cone 2 27.0 1.36 3.29 0.17 0.310 2 1.3 7.60 3.11 15 .5 
Sec Ro Cone 3 34.1 1.72 1.35 0.063 0.08 11.0 3.94 1.45 5.07 

Sec Ro Clnr Tail 100 5.03 0.38 0.0 19 0.022 4 .95 3.25 1.29 4 .09 
Sec Ro Tail 1764.5 88.8 0.11 0.006 <0.0 1 0.51 16.6 7.1 7 32.8 
Head (calc.) 1986.1 100.0 0.59 0.074 0.03 1.89 100.0 100.00 100.0 

(direct) 2000.0 0.6 / 0.(171 (J.o:!r 1.97 
Call Factor 99% 96% 103% 129% 96% 

Combined Produets Wt% Ni Cu Co S Ni Cu Co 
Pri Ro Cone 2.17 16.0 2.57 0.37 22.2 59.0 75.0 29.6 
Pri Ro Cone & Sec Ro ( 3.05 13.2 2.12 0.38 23 .1 68.6 87.0 42.5 
Pri Ro Cone & Sec Ro Cone 1+2 4 .4 1 10.2 1.52 0 .36 22.6 76.2 90.1 58. 1 
Pri Ro Cone & Sec Ro Cone 1-3 6 .12 7.70 1.11 0.28 19.3 80.1 91.5 63 .1 
Pr Ro Cone & Sec Ro Cone 11.2 4.40 0.62 0.16 12.8 83.4 92.8 67.2 

SGS Minerals Services 

79 

S 
25.6 
11.8 
15.4 
10.0 

13 .2 
24.0 
100.0 

S 
25.6 

37.4 
52.7 
62.7 
76.0 



Sample: 

Mesh 

48 
65 
100 
150 
200 
270 
400 
Pan 

Total 
K80 

100 

90 
Cl 80 c 

'00 70 Vl 
(l) 

60 a. 
~ 0 50 
Q) 

.~ 40 
iii 

30 '3 
E 20 ::::I 
() 

10 
0 

j 1366"()02- Landore Resources - Junior Lake 

Sec Rolls Test No.: F7 

Size Weight % Retairned 
jJm grams Individual CumlJilative 

300 0.1 0.1 {U 
212 (J.7 0.4 0 .5 
150 4.0 2.5 3.0 
106 H .2 7.0 9.9 
75 16.7 10.4 20.3 
53 18.5 11.5 3 ~ .8 

38 16.3 10. ~ 4· ~ .9 
-38 93.6 58 .~ ~OO .O 

- 161.1 100.0 -
7Ei 

............. 
~~ ~ 

/ 

./ 
III 

• 

K80 = 16 pm 

10 ~tOO 

Soreern Size (micrOl!l1lte1ers) 

Project No. 
11366-002 1 

% Passing 
Cumulative 

99.9 
99.5 
97.0 
90.1 
79.7 
68.2 
58. 'j 

Q . .Q 

-

n,ooo 

80 



• 

• 

• 

J J 366-002- Landore Resources - Junior Lake 

Sample: Comb Prod 

Dry Solids S.G.= 
Size 

Mesh j.Jm 

200 75 
270 53 

40 
31 
22 
15 
11 
-11 

Total -
K80 16 

100 
90 

Cl 
80 c 

. iii 
70 Vl 

co 
~ -a.. 60 

~ 0 50 
Q.) 

40 > 
~ 30 "5 
E 20 
::l 

10 U 
0 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: F7 

3.16 Water Temperature = 
Weight % Retained 
grams Individual Cumulative 

0.5 1.0 1.0 
0.8 1.7 2.6 
0.7 1.4 4.0 
1.2 2.4 6.5 
3.6 7.3 13.7 
4.1 8.3 22.0 
4.5 9.1 31 .1 
34.2 68.9 100.0 
49.6 100.0 -

Particle Size Distribution 

--~ 

K80 = 16 J.lm 
I I 

Screen Size (micrometers) 

SGS Minerals Services 

Project No. 
1'(366-002 

6.00 CO 
% Passing 
Cumulative 

99.0 
97.4 
96.0 
93.5 
86.3 
78.0 
68.9 
0.0 

-

100 

81 



11366-002- Landore Resources - Junior Lake 

Test No: F8 Project No.: 11366-002 Operator: KS Date: March 4/08 

Purpose: 

Procedure: 
Feed: 

Grind: 

Regrind: 

Notes: 

Conditions' 

Stage 

Grind 
Primary Roua:her 

Secondary Roul/:her 

RC2rind 

Sec Ro Clnr 1 
See Ro Clnr 2 
Sec Ro Clnr 3 

Total 

Perfonn a batch cleaner test to evaluate the perfonnance of the cleaning crireuit 

As outlined below. 
2 kg of minus 10 mesh VW Zone Master Composite 

30 minutes @ 65% Solids in new ball 

15 minutes @ 65 % solids in pepple mill 

Regrind Secondary Rougher Concentrate only 

Reagents (gil) 
SIBX MIBC PAX CMC 

5 
10 200 

10 
20 25 

10 20 
10 20 

5 50 
10 5 

10 

30 35 70 275 

Lime 

100 

100 

Kso= 57 um 

Kso= 13 urn 

Time (minutes) 
Grind Condo 

30 
2 

2 
2 
2 
2 

15 

30 10 

Comments : Prim Ro - very brittle effervecent froth 
Sec Ro 1- OK. Sec Ro 3 - scummy talc froth very little sulfides 

Stage Roughers IstClru and Scavo 2nd Cleaner 
Flotation Cell 1000 g 500g N/A 

Speed: rpm 1800 1200 N/A 

M U . IBaI eta urvea anee 

Froth 

2 

I 
2 
4 
4 

I 
2 
3 

19 

pH 

9.1 
9.0 

9.0 
9.0 
9.0 
9.0 

9.0 
10.2 
10.0 
9.5 

Product 
Weight Assays % % Distribution 

a: % Ni Cu Co S Ni Cu Co 
PriRo 51.0 2.55 13.9 2.16 0.33 20.4 62.1 77.4 31.4 

Sec Ro Cone 1 23.7 1.19 4.39 0.54 0.39 26.1 9.11 8.99 17.3 
See RoCone 2 26.3 1.32 2.35 0.13 0.190 17.0 5.41 2.40 9.33 
Sec Ro Cone 3 23.7 1.19 1.46 0.088 0.094 11.9 3.03 1.46 4.16 

Sec Ro Clnr Tail 119.9 6.01 0.33 0.014 0.023 4.27 3.47 1.18 5.15 
Sec Ro Tail 175 1.9 87.7 0.11 0.007 <0.01 0.65 16.9 8.61 32.7 
Head (calc.) 1996.5 100.0 0.57 0.071 0.027 2.02 100.0 100.00 100.0 

(direct) 2000.0 0.61 0.072 0.021 1.97 

Call Factor 100% 94% 99% 128% 103% 

Combined Products Wt% Ni Cu Co S Ni Cu Co 
Pri RoCone 2.55 13.9 2.16 0.33 20.4 62.1 77.4 31.4 
Pri Ro Cone & Sec Ro ( 3.74 10.9 1.65 0.35 22.2 71.2 86.3 48.7 
Pri Ro Cone & Sec Ro Cone 1+2 5.06 8.66 1.25 0.31 20.9 76.6 88.7 58.0 
Pri Ro Cone & Sec Ro Cone 1-3 6.25 7.29 1.03 0.27 19.2 79.7 90.2 62.2 
Pr Ro Cone & Sec Ro Cone 12.3 3.88 0.53 0.15 11.9 83.1 91.4 67.3 

SGS Minerals Services 

82 

S 
25.8 
15.3 
11.1 
6.98 
12.7 
28.2 
100.0 

S 
25.8 
41.1 
52.1 
59.1 
71.8 



• 
11366-002- Landore Resources - Junior Lake 83 

• 
Sample: SecRo11s Test No.: Fe 

Size Weight % Re1.ained % Passing 
Mesh ~m .grams .ndiv.idual Cumulatiive Cumulative 

• 48 300 Q:() O.() <0.0 100.0 
65 212 :Q.1 0 .1 (U 99.9 
100 150 ~2 10.7 ·0.7 99.3 
150 106 5.0 2.8 3.6 96.4 
200 75 13.6 7.7 1 ~ 2 88.8 
270 53 19 .8 ~1 2 22.4- 77.6 • 400 38 212 12 .0 34...4 65.6 
Pan -38 H62 65.6 1000.00 G.O 

Total - t77.1 1.00.0 - -
K80 51 

• 
100 

90 

• Cl 80 t: 
-tii 70 UJ 
ttl 
!L 60 

., 
..... ~ 

~ 
~ 

/~ 

• 
:oR 0 50 
III 
~ 40 ro 

30 S • E 20 ::l 
l) 

10 
KSO =57 prn 

0 
10 ~:QG ~,GQO 

Scr.ee!1l Sire {iI1IiIk~(J)M1Io€1er'S) 

• 

• 

• 

• 



Sample: 

11366-002- Landore Resources - Junior Lake 

Comb Prod 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: F8 

Dry Solids S.G.= 3.15 Water Temperature = 
Size Weight % Retained 

Mesh j.Jm qrams Individual Cumulative 

270 53 0.4 0.8 0.8 
40 0.4 0.8 1.6 
31 0.6 1.2 2.8 
22 2.4 4.9 7.7 
15 3.7 7.5 15.2 
12 5.4 10.9 26.1 
-12 36.5 73.9 100.0 

Total - 49.3 100.0 -
K80 13 

Particle Size Distribution 

100 -
90 

Cl 
80 c 

'(jj 
70 CfJ 

ro 

...-.....--..-
0.. 60 
~ 0 50 
Q) 

40 . ~ 
16 30 :; 
E 20 
:::J 

10 () 

K80 = 13IJm 
I I 

0 
10 

Screen Size (micrometers) 

SGS Minerals Services 

Project No. 
11366-002 

6.00 CO 
% Passing 
Cumulative 

99.2 
98.4 
97.2 
92.3 
84.8 
73.9 
0.0 
-

100 

84 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Test No: F9 

Purpose: 

Procedure: 
Feed: 

Grind: 

Regrind: 

Notes: 

ConditioDS' 

Stage 

Grind 
Primary Rou~her 

Secondary Rou~her 

Regrind 

Sec Ro Clnr 1 
Sec Ro Clnr 2 
Sec Ro Clnr3 

Total 

11366-002- Landore Resources - Junior Lake 

:>roject No.: 11366-002 Operator: KS Date: April 1.2008 

Perfonn a batch cleaner test to evaluate the performance of the cleaning crircuit 

As outlined below. 
2 kg of minus 10 mesh VW Zone Master Composite 

30 minutes @ 65% Solids in new ball 

7 minutes @ 65 % solids in pepple mill 

Regrind Secondary Rougher Concentrate only 

Reagents (gIt) 
SIBX MIBC PAX CMC 

5 
10 200 

10 

20 25 
10 20 
10 20 

50 
5 

10 

15 35 70 275 

Lime 

100 
25 

125 

Ksc = 57 urn 

Kgo = 19 urn 

Time (minutes) 

Grind Cond. 
30 

2 

2 
2 

2 
2 

7 

37 10 

Froth 

2 

I 
2 
4 
4 

I 
2 
3 

19 

Comments: Sec Clnr could benefit /Tom larger CMC dosage 

Stage Roughers IstClnr and Scavo 2nd Cleaner 
Flotation Cell 1000 g 500g N/A 
Speed: rpm 1800 1200 N/A 

Me taU cal Bal UrID' anee 

pH 

8.8 
8.8 

8.8 
8.8 
8.7 
8.6 

10.0 
10.0 

9.5 

Product 
Weight Assays, % % Distribution 

~ % Ni Cu Co S Ni Cu Co 
PriRo 5~.4 2.93 13.8 2.03 u.32 20 .3 70.3 83.3 36.1 

Sec RoCone 1 14.6 0.73 3.35 0.41 v.51' 33.2 4 .27 4.21 14.4 
Sec Ro Cone 2 17.8 0.89 3.50 0.24 0.29 20.6 5.44 3.00 9.96 
Sec RoCone 3 :n.~ 1.11 1.42 0.10 0.071 9.50 2.74 1.55 3.03 

Sec Ro CIDr Ta.i.I 169.1 8.49 0.38 0.016 0.011 ·7.'2'2 5.61 1.90 3.59 
Sec Ro Ta.i.I 17092 85.8 (1.078 0.005 <0.0 1 0.24 11.6 6.01 33.0 
Head (calc.) 1991.2 100.0 0.58 0.071 0.026 1.95 100.0 100.00 100.0 

(direct) 2000.0 0.61 0.072 0.021 1.97 
Call Factor 100% 94% 99% 124% 99% 

Combined Products Wt% Ni Cu Co S Ni Cu Co 
Pri Ro CODe 2 .93 13.8 2.03 0.32 20.3 70.3 83.3 36.1 
Pri Ro Cone & Sec Ro ( 3.67 11.7 1.71 0.36 22.9 74.6 87.5 50.4 

1>rlRo Cone & Sec Ro Cone 1+2 4.56 10.1 1.42 0.34 22.4 80.0 90.5 60.4 
Pri Ro CODe & Sec Ro CoDe 1-3 5.67 8.40 1.16 0.29 19.9 82.8 92.1 63.4 
Pr Ro CODe & Sec Ro CODe 14.2 3.59 0.47 I 0.12 12.3 88.4 94.0 67.0 

SGS Minerals Services 
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Eb 

0.0 
0.0 

-20.0 
-20.0 
-\0.0 
-10.0 

-10.0 
-20.0 
-20.0 

S 
30.6 
12.5 
9.46 
5.41 

31.5 
10.6 
100.0 

S 
30.6 
43.1 
52.5 
57.9 
89.4 



11366-002- Landore Resources - Junior Lake 

Sample: Comb Prod 

Dry Solids S.G.= 
Size 

Mesh iJm 

150 106 
200 75 
270 53 

37 
29 
20 
14 
11 

-11 
Total -
K80 19 

100 
90 

Cl 
80 c 

·iii 
70 en 

co 
Il. 60 

~ 
r" 

If'" 
~ 0 50 
Q) 

40 > 
~ 30 :s 
E 20 
:J 

10 0 

0 
10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: F9 

3.13 Water Temperature = 
Weight % Retained 
grams Individual Cumulative 

0.4 0.6 0.6 
0.5 0.7 1.3 
2.3 3.2 4.5 
2.5 3.5 8.0 
2.8 4.0 12.0 
4.9 6.9 18.9 
6.0 8.4 27.3 
6.3 9.0 36.3 

45.1 63.7 100.0 
70.7 100.0 -

Particle Size Distribution 

.. I--" !II" 

K80 = 19 ~m 
L I I 

100 
Screen Size (micrometers) 

SGS Mineral$; Sef'"J ices 

Project No. 
11366-002 

11.00 Co 
% Passing 
Cumulative 

99.4 
98.7 
95.5 
92.0 
88.0 
81.1 
72.7 
63.7 
0.0 
-

1,000 

86 



11366-002- Landore Resources - Junior Lake 87 

Test No: FlO Project No.: 11366-002 Operator: KS Date: April I, 2008 

• Purpose: Perfonn a batch cleaner test 10 evaluate the perfonnance of the cleaning crireuil 

Procedure: As outlined below. 
Feed: 2 kg of minus 10 mesh VW Zone Master Composite 

Grind : 30 minutes @ 65% Solids in new ball Kso = 57 um 

RegriDd: 10 minutes @ 65%solidsinpepplemill-SECONDARY ROUGHER CONCENTRATE ONLY 

• Notes: 

Conditlonli' 

St»ge 
Reagents (glt) Time (minutes) 

pH Eb smx MIBC PAX CMC Lime Grind Condo Froth 
Grind 5 30 8.9 10 

• Primary Rougher 10 200 2 2 8.9 10 

Secondary Roul!her 10 2 I 8.9 10 
20 25 2 2 8.9 10 

10 20 2 4 8.6 10 
10 20 2 4 8.5 10 

Regrind 7 • 1st Cleaner 50 100 3 10.1 -50 
lst Cleaner Sav 10 80 3 9.5 

2nd Cleaner 25 50 2 10.5 -10 

3 rd Cleaner 2 10.6 ]0 

• Tobll 15 30 70 300 230 30 10 23 

Comments: Sec Clnr could benefit from larger CMC dosage 

Stage Roughers I stClnr and Scavo 2nd Cleaner 
Flotation Cell 1000 g 500g 250g 

• Speed: rpm 1800 1200 1200 

Metallunrical Balance 

Product 
Weigbt ASiiays. % % Distribution 

I! 0/0 Ni Cu Co S Ni Cu Co S 
Pri Roconc 697 3.50 11.0 1.71 0.23 13.8 67.2 77.0 32.1 27.3 

Sec 3rd C1nr Conc :!.6 0.13 7.67 l.51 0.64 37.4 175 2.54 3.34 2.76 
Sec 3rd Clnr Tail 33 0.17 393 0.30 .• n.54 30.9 1.14 0.64 3.57 2.89 
Sec 2nd Clnr Tail :!6.6 1.33 ~ 3 II 0.111 O.2~ 17.5 7.25 3.09 13.3 13 .2 • 

Sec 1st Clnr Scav Conc 221 1.11 197 0.10 0.19 1·1.3 3.81 1.43 8.42 8.97 
Sec 1st Clnr Scav Tail )45 7.28 0.43 (1021 0.016 ~ 6.15 5.46 1.97 4.65 25.3 

Sec Ro Tail I 723.X 86.5 0.01(9 (J.on <0.01 0.4 13.4 13.4 34.6 19.6 
Head (calc.) 1993.1 100.0 0.57 0.078 0.025 1.77 100.0 100.00 100.0 100.0 

(direct) 2000.0 0.61 0.072 0.021 1.97 

Call Factor 100% 94% 108% 119% 90% • Combined Products Wt% Ni Cu Co S Ni Cu Co S 
Pri Ro Conc 3.50 11.0 1.71 0.23 13 .8 67.2 no 32.1 27.3 
Pri Ro Conc & Sec 3rd Clnr Conc 3.63 10.9 1.70 0.24 14.6 68.9 79.5 35.5 30 .1 
Pri Ro Conc & Sec 2nd Clnr Cone 3.79 10. 6 1.64 0.26 15.4 70.0 80.2 39.0 32.9 
Pri Ro Conc & Sec lst Clnr Conc 5.13 8.63 1.26 0.26 15.9 77.3 83.2 52.4 46.2 
Pr Ro Conc & Sec Ro Conc 13.5 3.67 0.50 0.12 10.5 86.6 86.6 65.4 80.4 • 

SGS Minerals Services 
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11366-002- Landore Resources - Junior Lake 88 

Test No: FIl Projeet No.: 11366-002 Operator: KS Date: April 7,2008 

Purpose: Perfonn a batch cleaner test to evaluate the perfonnance of the cleaning crircuit 

Procedure: As outlined below. 

Feed: 2 kg of minus 10 mesh VW Zone Master Composite 

Grind: 30 minutes @ 65% Solids in new ball Kso = 64 urn 

Regrind: 7 minutes @ 65 % solids in pepple mill - SECONDARY ROUGHER CONCENTRATE ONLY 
Notes: 

Conditions' 

Stage 
Reagents (gIt) Time (minutes) 

pH Eb smx MIBC PAX CMC Lime Grind Condo Froth 
Grind 5 30 9.0 -100.0 

Primary Rouaher \0 500 2 2 9.0 -100.0 

Secondary Rougher 10 2 I 8.9 -60.0 
20 100 2 2 8.9 -70.0 

\0 20 2 4 8.7 -70.0 
10 20 2 4 8.6 -80.0 

Reerind 7 ,. 

1st Cleaner 100 200 3 10.2 -50.0 
1st Cleaner Say 10 3 9.8 -50.0 

2nd Cleaner 50 25 2.5 10.2 10.0 
3rd Qeaner 25 2 10.1 10.0 

Total IS 30 70 750 250 30 10 24 

Comments: 

Stage Roughers I stClnr and Scavo 2nd Cleaner 
Flotation Cell 1000 g 500g 250g 
Speed: rpm 1800 1200 1200 

Mta\I . IBI e UI'1!Jca a anee 

Produet 
Weight Assays, % % Distribution 

I! % Ni Cu Co S NI Cu Co S 
Pri RoCone 52.6 2.64 14.2 2.1 1 0.37 21.3 65.3 82.3 35.8 31.5 

Sec 3rd Clnr Cone 11.3 0.57 5.15 0.46 0.5) 32.2 5.09 3.85 10.6 10.2 
Sec 3rd Clnr Tail 7.5 0.38 2.93 0.23 0.24 _" 18.2 1.92 1.28 3.31 3.84 
See 2nd Clnr Tail 19.1 0.96 1.6& 0.13 0.11 10.2 2.81 1.84 3.86 5.49 

Sec 1st Clnr Scav Cone 30.5 1.53 2.03 
"" 

0.11 0.13 13 .8 5.41 2.49 7.29 11.9 
Sec 1st CIDr Scav Tail 127.2 6.38 0.43 0.019 0.03 5.53 4.78 1.79 7.02 19.8 

Sec Ro Tail 1747.0 87.6 [I 0.096 0.005 0.0\ 0.35 14.7 6.48 32.1 17.2 
Head (calC.L 1995.2 100.0 0.57 0.068 0.027 1.78 100.0 100.00 100.0 100.0 

(direct) 2000.0 0.6/ 0.072 f).{)l/ fli7 

Call Factor 100% 94% 94% 130% 90% 

Combined Products Wt% Ni Cu Co S Ni Cu Co S 
Pri Ro Cone 2.64 14.2 2.11 0.37 21.3 65.3 82.3 35.8 31.5 
Pri Ro Cone & Sec 3rd Clnr Cone 3.20 12.6 1.82 0.39 23.2 70.4 86.1 46.4 41.8 
Pri Ro Cone & Sec 2nd Clnr Cone 3.58 11.6 1.65 0.38 22.7 72.3 87.4 49.7 45.6 
Pri Ro Cone & Sec 1st Clnr Cone 4.54 9.49 1.33 0.32 20.1 75.1 89.2 53 .6 51.1 
Pr Ro Cone & Sec Ro Cone 12.4 3.93 0.51 0.15 11.8 85.3 93.5 67.9 82.8 

SGS Minerals Services 



• 
Sample: 

Size 
Mesh 

• 65 
100 
150 
200 
270 
400 • Pan 

Total 
K80 

• 
' ,00 

90 
OJ 80 E • trJ 70 trJ 
ItS 
Il. 60 
-;!i!. 
0 50 
!J) 
:> 40 :a; 
"5 30 
E 20 • ::l 
() '1 ,0 

0 

• 

• 

• 

• 

i J 366-002- Landore Resources - Junior Lake 

SGS Services 
sa. ~AnaIy&is 

F11 

We.i!Jltrt % Reui ned 
~ '~.aml$ trod iv.idlJlal Cumulative 

212 .(!).5 {il.3 0.3 
~50 2.6 1.5 1.8 
~()6 6.7 3:9 5.7 
75 ~5.6 9.rG 14.7 
53 19.3 fltt 2 25.8 
.38 110.6 6. ~ 32.0 
-38 1n7.7 68.<0 1.00.0 

- 173..8 10(W -
M 

-r-- ~ 

• ~~ • 

K80 = 6of·1Jm 

II 
~IOG n,.ooo 

:$or-eem Siz.e ' (iI!lThior.~s? 

Project No. 
11366'()02 

% Passing 
Cumulative 

99.7 
98.2 
94.3 
85.3 
74.2 
68.0 
0.0 

-

10,000 

89 



11366-002- Landore Resources -Junior Lake 90 

Test No: F12 Project No. : 11366-002 Operator: KS Date: April 21 _ 2008 

Purpose: Perform a batch cleaner test to evaluate the performance of the cleaning crircuit 

Procedure: As outlined below. 

Feed: 2 kg of minus 10 mesh VW Zone Master Composite 

Grind: 30 minutes @ 65% Solids in new ball K gO = 57 urn 

Regrind: 7 minutes @ 65 % solids in pepple mill- SECONDARY ROUGHER CON CENTRA TE ONLY 

Notes: 

Conditions' 

Stage 
Reagents (glt) Time (minutes) 

pH E b smx Mmc PAX CMC Lime Grind Condo Frotb 
Grind 5 30 8.5 -90.0 

Primary Roueber 10 500 I I 8.5 ·90.0 
500 I I 

Secondary Rougher 20 250 2 2 8.4 ·50.0 
10 20 2 4 8.4 · 50.0 
10 20 2 4 8.3 -40.0 

Regrind 7 

lst Cleaner 100 300 3 10.2 ·1 0.0 
lst Cleaner Sav 10 3 10.0 0.0 

2nd Cleaner 50 50 2.5 1.2 0.0 
3rd Cleaner 50 2 10.2 0.0 

Total 5 30 70 1400 400 30 8 23 

Comments: 

Stalle Roughers 1 stClnr and Scavo 2nd Cleaner 
Flotation Cell 1000 g 500g 250g 
Speed: rpm 1800 1200 1200 

M \I . 18 I eta url(lea a anee 

Product 
Weight Assays, % % Distribution 

I( % Ni Cu Co S Ni Cu Co S 
Pri Ro Cone 42.3 2.17 J5.0 2.41 0,45 29.0 58.3 77.6 37.9 33.2 

Sec 3rd Clnr Cone 4.7 0.24 8.67 0.98 0.5~ 38.5 3.74 3.50 5.42 4.90 
Sec 3rd Clnr Tail L5 0.08 6.20 0,47 0.4) 31.9 0.85 0.54 1.22 1.30 
Sec 2nd Clnr Tail 2.9 0.15 , 4.42 .. 030 0.2l! J9 .8 1.l8 0.66 1.27 1.55 

Sec lst Clnr Sea,-Cone 7.7 0.40 6.35 0.36 O.llS 25.3 4.49 2.11 4.29 5.28 
Sec 1st Clnr Seav Tail 7'2.6 3.73 1.96 0.058 0.096 II IHi 13.1 3.20 13.9 28.7 

Sec Ro Tail 1814,4 93.2 " 0.11 0.009 0.01 0.5J 18.3 12.4 36.1 25.1 
Head (calc.) 1946.1 100.0 0 .56 0.068 0.026 1.90 100.0 100.00 100.0 100.0 

(direct) 2000.0 0.61 l 0.072 0.021 1.97 

Call Factor 97% 92% 94% 123% 96% 

Combined Products Wt% Ni Cu Co S Ni Cu Co S 
Pri Ro Cone 2.17 15.0 2.4J 0.45 29.0 58 .3 77.6 37.9 33 .2 
Pri Ro Cone & Sec 3rd Clnr Cone 2.42 14.4 2.27 0.46 30.0 62.1 81.1 43.3 38. 1 
Pri Ro Cone & Sec 2nd Clnr Cone 2.49 14.1 2.21 0.46 30.0 62 .9 81. 6 44.5 39.4 
Pri Ro Cone & Sec lst Clnr Cone 2.64 13.6 2.10 0.45 29.4 64 .1 82.3 45 .8 41.0 
Pr Ro Cone & Sec Ro Cone 6.77 6.75 0.87 0.24 2 1.0 81. 7 87.6 63.9 74 .9 

SGS Minerals Services 



11366-002- Landore Resources - Junior Lake 9] 

Test No: F13 Project No.: 11366-002 Operator: KS Date: April 21, 2008 

Pl1rpose: Perfonn a batch cleaner test to evaluate the perfonnance of the cleaning cri:rcuit 

Procedure: As outlined below. 
Feed: 2 kg of minus 10 mesh VW Zone Master Composite 

Glilld : 30 minutes @ 65% Solids in new ball Kso = 57 urn 

Regrind: 7 minutes @ 65 % solids in pepple mill • SECONDARY ROUGHER CONCENTRATE ONLY 

Notes: 

Conditions' 

Stage 
Reagents (glt) Time (minutes) 

pH Eb 
SIBX MlBC PAX CMC Lime Grind Condo Frotb 

Grind 5 30 9.0 ·120.0 

Primary Roueber 10 500 2 I 9.0 ·120.0 

Secondary Roueber 20 250 :1 2 9.0 ·130.0 
10 20 2 4 9.0 ·80.0 
10 20 2 4 9.0 ·50.0 

ReKrlnd 7 10.2 ·10.0 

It lst Cleaner 5 100 200 3 10.2 ·10.0 
lst Cleaner Sav 10 3 10.0 -10.0 

2nd Cleaner 50 50 2.5 10.2 -10.0 

3rd Cleaner 50 2 10.2 ·10.0 

Total 5 35 70 900 300 30 8 22 

• Comments: 

Stage Roughers 1 stClnr and Scavo 2nd Cleaner 

Flotation Cell 1000 g 500g 250g 
St)eed: [tJm 1800 1200 1200 

• Metallun!ical B alanee 

Product 
Weight Assays, % % Distribution 

e % Ni Cu Co S Ni Cu Co S 
Pri Ro Cooc 211.3 1.43 16 2 3.15 0.3(> 22.6 :lI 42 .7 68.7 21.1 17.6 

Sec 3rd Clor Cooe 4.80 0.24 147 1.53 0.62 34.7 6.57 5.66 6.15 4.58 
See 3rd Clnr Tail 3.00 0.15 8.RO 0.58 0.49 28.5 2.46 1.34 3.04 2.35 
Sec 2ad Clnr Tail 5.80 0.29 4.69 0.30 0.25 16.1 2.53 1.34 3.00 2.57 

Sec 15t Clnr Scav Cone 16.2 0.82 706 0.41 0.38 24.1 10.7 5.12 12.7 10.7 
Sec ht Clnr Scav Tail 68.4 3.45 1.97 0.067 I T 0.1) II .• 7.46 12.6 3.53 15.6 14.0 

SecRoTaii 1858.9 93.6 0.13 0.010 om 0.94 22.5 14.3 38.4 48.1 
Head (calc.) 1985.4 100.0 0.54 0.065 0.024 1.83 100.0 100.00 100.0 100.0 

(direct) 2000.0 (J.61 0.072 O.O:!] 1.97 

Call Factor 99% 89% 91% l/6% 93% 

Combined Products Wt% Ni Cu Co S Ni Co Co S 
Pri RoCone 1.43 \ 6.2 3. \5 0 .36 22 .6 42.7 68.7 21.1 17 .6 
Pri Ro Cone & Sec 3rd Clnr Cooe 1.67 16.0 2.92 0.40 24.4 49.3 74.3 27.2 222 
Pri Ro Cone & Sec 2nd Clnr Cone 1.82 15.4 2.72 0.41 24.7 5 1.7 75.7 30.3 24.5 
Pri Ro Cone & Sec lst Clor Cone 2. 11 13.9 2.39 0.38 23.5 54.3 77.0 33 .3 27.1 
Pr Ro Cone & See Ro Cooe 6.37 6.58 0.88 0.24 14.9 77.5 85.7 61.6 51.9 

• 
SGS Minerals Services 



J J 366-002- Landore Resources -Junior Lake 

Test No: F14 Project No. : 11366-002 Operator: KS Date: Mayl /08 

Purpose: Perform a batch cleaner test to evaluate the performance of the cleaning crircuit 

Procedure: 
Similar as FlO, but longer primary grind, collector addition in cleaners, pH in cleaner as in F 13 
As outlined below. 

Feed: 2 kg of minus 10 mesh VW Zone Master Composile 

Grind: 40 minutes @ 65% Solids in new ball 

Regrind: 4 minutes @ 65 % solids in pepple mill - SECONDARY RO CONCENTRATE ONLY 

Notes: 

Conditions' 

Sage 
Reagents (glt) Time (minutes) 

SIBX MlBC PAX CMC I Lime Grind Condo Froth 
Grind 5 40 

Primary Roullber 10 500 2 2 

Secondary Rougher 2.5 20 25 2 2 
10 20 2 4 
10 20 2 4 

Rewind 4 

Ist Cleaner 5 5 50 3 
Ist Cleaner Say 10 3 

2nd Cleaner 2.5 2.5 25 2 
3 rd Cleaner 2.5 2 

Total 13 43 70 600 0 44 8 22 

Comments: Sec Clnr could benefit from larger CMC dosage 

Sta~e Roughers 1 stClnr and Scav. 2nd Cleaner 
Flotation Cell 1000 g 500g 250g 
Speed: rpm 1800 1200 1200 

M 81 etaJ\ul"l!leaJ a ance 

!(go =45 urn 

Kso=13urn 

pH 

9.0 

9.0 

8.9 
8.8 
8.6 

8.5 

10.2 
9.1 
10.2 
10.2 

Product 
Weight Assays, % % Distribution 

II % NI Cu Co S Ni Cu Co 
Pri Roeone 45.7 2.31 16.4 2.27 0.43 25.4 67.9 81.0 38.2 

Sec 3rd CJnr Cone 12.7 0.64 5.17 0.71 0.61 39.5 5.95 7.04 15.1 
Sec 3rd Clnr Tail 3.5 0.18 4.47 0.31 0.27 21.5 1.42 0.85 1.84 
Sec 2nd Clnr Tail 16.7 0.84 2.18 0.12 0.11 11.5 3.30 1.56 3.57 

Sec Ist Clnr Say Cone 14.9 0.75 1.69 0.13 0.089 11.4 2.28 1.51 2.58 
Sec Ist CIDr Say Tail 66.1 3.34 0.44 0.018 0.027 6.20 2.64 0.93 3.47 

Sec Ro Tail 1817.3 91.9 0.10 0.005 <0.01 0.64 16.5 7.10 35.3 
Head (calc.) 1976.9 100.0 0.56 0 .065 0.026 1.86 100.0 100.00 100.0 

(direct) 2000.0 0.6/ 0.072 lJ.01J 1.97 

Call Factor 99% 91% 90% 124% 94% 

Combined Products Wt% Ni Cu Co S Ni Cu Co 
Pri Ro Cone 2.31 16.4 2.27 0.43 25.4 67.9 81.0 38.2 
Pri Ro Cone & Sec 3rd Clnr Conc 2.95 14.0 1.93 0.47 28.5 73.9 88.1 53.2 
Pri Ro Cone & Sec 2nd Clnr Cone 3. 13 J3 .4 1.84 0.46 28.1 75.3 88.9 55.1 
Pri Ro Cone & Sec lst Clnr Cone 3.98 11.0 1.47 0.38 24.6 78.6 90.5 58.6 
Pr Ro Cone & Sec Ro Cone 8.07 5.77 0.75 0.21 15.7 83.5 92.9 64.7 

SGS Minerals Services 
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Sample: 
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11366-002- Landore Resources - Junior Lake 

Sec Ro Tail 

Size 
~m 

212 
150 
106 
75 
53 
38 
-38 

-
45 

• 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: F14 

Weight % Retained 
grams Individual Cumulative 

0.0 0.0 0.0 
D.1 0.0 0.1 
1.8 1.1 1.1 
8.8 5.1 6.3 
16.9 9.9 16.1 
12.5 7.3 23.5 

130.9 76.5 100.0 
171 .0 100.0 -

Particle Size Distribution 

-- -.. I"'""~ r-

II 

K8D = 45 JJlm , 

II 
100 1,000 

Screen Size (micrometers) 

SGS Minerals Services 

Project No. 
11366-002 

% Passing 
Cumulative 

100.0 
99.9 
98.9 
93.7 
83.9 
76.5 
0.0 

-

10,000 
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Test No: FIS 

Purpose: 

Procedure: 
Feed: 

Grind: 

11366-002- Landore Resources - Junior Lake 

Project No. : 11 366-002 Operator: KS 

Perform a batch cleaner test to evaluate the performance of the cleaning crircuit 
Same as F 14, but a 10 minute longer primary grind 
As outlined below. 
2 kg of minus 10 mesh VW Zone Master Composite 

50 minutes @ 65% Solids in new ball 

Date: May 14,2008 

Regrind: 4 minutes @ 65 % solids in pepple mill - SEC ROUGHER CONCENTRATE ONLY 

Kso = 38 urn 

Kgo=12urn 

Notes: 

Conditions' 

Stage 
Reagents (glt) Time (mlnutes) 

pH 
SIBX MlBC PAX CMC Lime Grind Cond. Froth 

Grind 5 50 

Primlll)' Rougher 10 500 2 2 

Secondary Rougher 2.5 20 25 2 2 
10 20 2 4 
10 20 2 4 

Rearind 4 

1st Cleaner 5 5 50 3 10.2 
1st Cleaner Sav 10 3 9.1 

2nd Cleaner 2.5 2.5 50 2 10.2 
3 rd Cleaner 2.5 2 10.2 

Total 13 43 70 625 0 54 8 22 

Comments: Sec Clnr could benefit from larger CMC dosage 

Stage Roughers I stClnr and Scavo 2nd Cleaner 
Flotation Cell 1000g 500g 2508 
Speed: rpm 1800 1200 1200 

M U . IB I eta Ur£lca a anee 

Product 
Weigbt Assays, % % Distribution 

1:. % Ni Cu Co S Ni Cu Co 
Pri Ro cone 56.3 2.84 11.3 1.73 0.34 J8.7 62.8 66. 7 36.5 

Sec 3rd Clnr Cone 16.5 0.83 599 1.62 0.53 37.4 8.96 18.3 16.7 
Sec 3rd Clnr Tail 6.6 0.33 4.22 0.49 0.170 17.3 2.52 2.21 2.14 
Sec 2nd Clnr Tail 11.5 0.63 1.38 0.16 0.054 6.16 1.56 1.37 1.29 

Sec 1st Clnr Scav Conc 19.6 0.99 2.20 0.15 0.092 oJ " 15.9 3.91 2.01 3.44 
Sec 1st Clnr Scav Tail 105.6 5.33 0.45 0.03 0.031 4.80 4.31 2.1 7 6.25 

Sec Ro Tall 1764.8 89.0 .• 0.10 0.006 0.Ql 0.57 16.0 7.25 33.7 
Head (calc.) 198 1.9 100.0 0.56 0.074 0.026 1.86 100.0 100.00 100.0 

(direct) 2000.0 0.61 0.072 0.021 197 
Call Factor 99% 91% 102% 126% 94% 

Combined Products Wt% Ni Cu Co S Ni Cu Co 
Pri Ro Cone 2.84 12.3 1.73 0.34 18.7 62.8 66.7 36.5 
Pri Ro Cone & Sec 3rd Clnr Cone 3.67 10.9 1.71 0.38 22.9 71.7 85.0 53.2 
Pri Ro Cone & Sec 2nd Clnr Cone 4.01 10.3 1.60 0.37 22.5 74.2 87.2 55.4 
Pri Ro Cone & Sec lst Clnr Cone 4.64 9.10 1.41 0.32 20.3 75.8 88.6 56.6 
Pr Ro Cone & Sec Ro Cone 10.95 4.27 0.62 0.16 12.3 84.0 92.8 66.3 

SGS Minerals Services 

94 

Eh 

S 
28.6 
16.7 
3.10 
2.09 
8.46 
13.8 
27.3 
100.0 

S 
28.6 
45.3 
48.4 
50.5 
72.7 
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Sample: 

Mesh 

65 
100 
150 
200 
270 
400 
Pan 

Total 
K80 

100 
90 

Cl 80 c: 

• ·Cii 70 CI) 

co 
~ 60 
~ 0 50 
Q) 

.~ 40 
~ 30 :::J 

E 20 :::J • U 10 
0 

• 

• 

• 

• 

11366-002- Landore Resources - Junior Lake 

SGS Minerals Services 
Size Distribution Analysis 

Sec Ro Tail Test No.: F15 

Size Weight % Retained 
IJm grams Individual Cumulative 

212 0.0 0.0 0.0 
150 0.2 0.1 0.1 
106 0.9 0.5 0.6 
75 4.6 2.6 3.3 
53 13.7 7.8 11 .1 
38 13.2 7.6 18.7 
-38 142.1 81.3 100.0 

- 174.7 100.0 -
#N/A 

Particle Size Distribution 

-- -i.'- r-

./~ 

, 
I 

#N/A 

II 
10 100 1,000 

Screen Size (micrometers) 

SGS Minerals Services 

Project No. 
11366-G02 

% Passing 
Cumulative 

100.0 
99.9 
99.4 
96.7 
88.9 
81 .3 
0.0 
-

10,000 

95 



Test No: F16 

Purpose: 

Procedure: 
Feed: 

Grind: 

Regrind: 

Conditions ' 

Stage 

Grind 
Primary Rougher 

Secondary Roullher 

Rel!rind 

1st Cleaner 
1st Cleaner Say 

2nd Cleaner 
3 rd Cleaner 

Total 

11366-002 - Landore Resources - Junior Lake 

Project No.: 11366·002 Operator: KS Date: May 30, 2008 

Perform a batch cleaner test to evaluate the performance of the cleaning crircui! 
Rougher conditions as F9 with 45 microns primary grind, cleaner conditions of F 14 
As outlined helow. 
2 kg of minus 10 mesh VW Zone Master Composite 

40 minutes @ 65% Solids in new ball 

7 minutes @ 65 % solids in pepple mill . SEC ROUGHER CONCENTRA TE ONLY 

Reagents (gIt) Time (minutes) 

SIBX !'.flBC PAX CMC Lime Grind Condo Froth 
5 40 

10 200 2 2 

10 2 I 
20 25 2 2 

10 20 2 4 
10 20 2 4 

4 

5 5 50 3 
10 3 

2.5 2.5 25 2 
2.5 2 

23 40 70 300 0 44 10 23 

Comments: Sec Clnr could benefit from larger CMC dosage 

Stage Roughers IstClnr and Scavo 2nd Cleaner 
Flotation Cell 1000 g 500g N/A 
Speed: rpm 1800 1200 N/A 

Metallur1!ical Balance 

Kso ~ 45 urn 

Kso ~ 13 urn 

pH 

10.2 
9.1 
10.2 

10.2 

Product 
Weight Assays, % % Distribution 

I! % Ni Cu Co S Ni Cu Co 
Pri Ro cone 72.8 3.69 lOA 1.50 0.251 J15.7 67.1 82.4 35.3 

Sec 3rd Clor Cone 16.9 0.86 4.51 0.49 0.57 40.4 6.75 6.25 18.7 

Sec 3rd Clor Tail 4.4 0.22 1.42 0. 17 0.13 11.5 0.94 0.56 l.ll 

Sec 2nd Clor Tail 21.9 1.11 1.43 0.092 0 .057 5.96 2.78 1.52 2.42 
Sec 1st Clnr Scav Cone 38.3 1.94 1.28 0.01<2 0.045 7.49 4.34 2.37 3.34 
Sec 1st Clnr Seav Tail 224.9 11.39 0.29 0.012 0.019 3.71 5.78 2.04 8.28 

Sec Ro Tail 1596.0 80.8 0.09 0.004 <0.01 0.43 .. 12.3 4.82 30.9 

Head (calc.) 1975.2 100.0 0.57 0.067 0.026 1.93 100.0 100.00 100.0 
(direct) 2000.0 0.61 0.072 0.021 1.97 

Call Factor 99% 94% 93% 124% 98% 

Combined Products Wt% Ni Cu Co S Ni Cu Co 
Pri Ro Cone 3.69 10.4 1.50 0 .25 15.7 67.1 82.4 35.3 
Pri Ro Cone & Sec 3rd Clnr Con 4.54 9.29 1.31 0.31 20.4 73 .9 88 .7 53 .9 
Pri Ro Cone & Sec 2nd Clnr Con 4.76 8.97 1.26 0.30 19.9 74.8 89.3 55.0 

Pri Ro Cone & Sec 1st Clnr Cone 5.87 7 .55 1.04 0.26 17.3 77.6 90. 8 57. 5 

Pr Ro Cone & Sec Ro Cone 19.2 2.61 0.33 0.09 8.25 87.7 95.2 69.1 

SGS Minerals Services 
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Eh 

S 
30.0 
17.9 
1.33 
3.42 
7.52 
21.9 
18.0 
100.0 

S 
30.0 
47.9 
49.2 
52.6 
82.0 



• 
Test No: F17 

• Purpose: 

Procedure: 
Feed: 

Grind: 

Notes: 

Conditions' 

Stage 

Grind 
Rou2her I 
RouI{her2 
Roul{her 3 
Rougher 4 
RougherS 
Rongher6 
Rou&her7 
MagSep 
Ro Tails 

• Total 

Stage 
Flotation Cell 
Speed: l]Jm 

. 10 Metallul1!1ea alanee • Product 

RoCone I 
Ro Cone 2 
Ro Cone 3 
Ro Cone 4 
Ro ConeS 

• Ro Cone 6 
Ro Cone 7 

Mags 
Rou2her Tails 

Head (calc.) 
(direct) 

Call Factor 

• Combined Products 
Ro Cone 1 
Ro Cone 1 + 2 
RoCone 1 - 3 
Ro Cone I - 4 
RoConel-S 
RoCone 1-6 
RoConel-7 
Ro Cone 1-7 + M82S • 
Combined Products 
Ro Cone 2 
RoCone2-3 
Ro Cone 2-4 

• RoCone2-S 
Ro Cone 2 - 6 
Ro Cone 2 -7 
Ro Cone 2-7 + Mal{s 

• 

11366-002- Landore Resources - Junior Lake 97 

Project No. : 11366-002 Operator : KS 

To establish rougher lcinetics using NaBS in the grind 

As outlined below. 
2 kg of minus 10 mesh VW Zone Master Composite 

40 minutes @ 65% Solids in new ball 

Date: June 2, 2008 

Kso; 53 urn 

Reagenh JgIt) Time (minutes) . pH 
SIOX MIBC PAX CMC NaHS Grind 

5 125 40 
10 200 

LO 
20 25 

10 20 
10 20 
10 20 
10 20 

15 30 60 215 125 40 

Roughers I ISIClnrand Scavo 2nd Cleaner 
1000 !L J N/A N/A 
1800 I N/A NiA 

Weight Anays, % 
I{ % Ni Cu Co S 

38.8 1.95 0.9(, 2. 14 0.054 3.75 
44.0 2.21 15.2 0.66 0.30 17.5 
7].8 3.91 2.70 0 16 0.24 15.4 
91.6 4.61 0.61 DO.057 0.03:! 4.37 
86.9 4 .37 0.33 0.018 0.016 ' 3.65 --- - . - ~t-

563 2.83 0.26 0.015 0.014 3.78 
61 7 3. 10 0.22 0.022 0.012 3.51 
16.4 0.82 0.66 0.047 0.036 26.6 

1514.9 76.2 0.085 0.004 <0.01 0.10 
1988.4 100.0 0.59 0.071 0.028 1.94 
2000.0 0.6/ "00 72 a.Oll 197 
99% 96% 98% 133% 98% 

Wt% Ni Cu Co I S 
1.95 0.96 2. 14 0.05 3.75 
4.16 8.53 1.35 0.18 11.1 
8.08 5.70 0.78 0.21 13 .2 
12.7 3.85 0.51 0.15 10.0 
17. 1 2.95 0.39 0. 11 8.35 
19.9 2.57 0.33 0.10 7.70 
23.0 2.25 0.29 0.09 7.13 
23.8 2.20 0.28 0.09 7.8 1 

Wt% Ni Cu Co S 
2.21 15.2 0.66 0.30 17.5 
6.13 7.22 0.34 0.26 16.2 
10.7 4.38 0.22 0.16 II.l 
15.1 3.21 0.16 0.12 8.94 
17.9 2.74 0.14 0.10 8.13 
21.0 2.37 0.12 0.09 7.45 
21.9 2.31 0.12 0.09 8. 17 

SGS Minerals Services 

I 
I 
I 

Condo Froth 
9.2 

2 2 
2 I 

2 2 9.0 
2 4 

2 4 

2 5 
2 5 8.6 

1 

14 24 

Notes: Ro l: Orange/Red thin froth at start 
Ro 2: Orange/Red brassy froth 

Ni 
3.19 
57.2 
18.0 
4.78 
2.45 
1.25 
1.16 
0.93 
11.0 

100.0 

Ni 
3.19 
60.4 
78.4 
83.2 
85.6 
86.9 
88 .1 
89.0 

Ni 
57.2 
75.2 
80.0 
82.5 
83.7 
84.9 
85.8 

Ro 3,4: Brassy thicker froth 
Ro 5,6: ';hin grey watery froth 
MagSep: Brown mag - Po? 

% Distribution 

Cu Co S 
59.2 3.77 3.78 
20.7 23 .8 20.0 
8.87 33 .6 31.1 
3.72 5.28 10.4 
\.II 2.50 8.24 
0.60 1.42 5.53 
0.97 1.33 5.63 
0.55 1.06 11.3 
4.32 27.3 3.94 

100.00 100.0 100.0 

Cu Co S 
59.2 3.77 3.78 
79.9 27.) 23 .8 
88.7 61.1 54.9 
92.4 66.4 65.3 
93.6 68.9 73.6 
94 .2 70.3 79.1 
95 .1 7 1.7 84.7 
95 .7 72.7 96. 1 

Cu I Co S 
20.7 23.8 20.0 
29.6 57.4 51.1 
33.3 62 .6 61.5 
34.4 65.1 69.8 
35.0 66.6 75.3 
36.0 67.9 80.9 
36.5 69 .0 92.3 



Sample: 

Mesh 

48 
65 
100 
150 
200 
270 
400 
Pan 

Total 
K80 

100 
90 

Cl 80 c 
'Vi 70 (/) 

co 
60 ll.. 

~ 0 50 
Q) 

> 40 
~ 30 :::l 

E 20 :::l 
U 10 

0 

11366-002- Landore Resources - Junior Lake 

RoTaii 

Size 
~m 

300 
212 
150 
106 
75 
53 
38 
-38 
-

53 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: F17 

Weight % Retained 
grams Individual Cumulative 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.6 0.3 0.3 
3.3 1.7 2.0 
12.4 6.4 8.4 
22.5 11.6 20.1 
15.5 8.0 28.1 

139.2 71.9 100.0 
193.5 100.0 -

Particle Size Distribution 

-
I-

,.. ... ... 
./" 

• ,,/ 

K80 = 53 ~m 

100 
Screen Size (micrometers) 

SGS Minerals Services 
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% Passing 
Cumulative 

100.0 
100.0 
99.7 
98.0 
91.6 
79.9 
71.9 
0.0 
-

1,000 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

T~t No: F18 

Purpose: 

Procedure: 
Feed: 

11366-002- Landore Resources - Junior Lake 

Project No. : 11366-002 Operator: KS Date: July 3 2008 

Perfonn a batch cleaner test with LCT- I conditions to assess if additional SIBX in the priamry rougher 
promotes pentlandite flotation despite the presence of the unidentified red mineral. 
As outlined below. 

Grind: 

Regrind: 

2 kg of minus 10 mesh VW Zone Master O:lmposite 

30 minutes @ 65% Solids in new ball 

7 minutes @ 65 % solids in pepple mill - SEC ROUGHER CONCENTRA TE ONLY 

Kso = 60 microns 

Kso = 36 micoms 

ConditioDI ' 

Stage 
Reagenu (g/t) Time (miDU~) 

pH Ell 
SIBX M1BC PAX CMC Lime GriDd CODd. Froth 

Grind 5 30 8.3 50.0 

Prim~ ROlllber 1 5 10 200 2 I 8.3 
Primary Rougher 2 2.5 2 I 

Secondary Rougher 2.5 20 25 2 2 8.3 20.0 
10 20 2 4 

10 20 2 4 

Regrind 7 8.6 60.0 

1st Cleaner 5 5 25 100 3 10.2 30.0 
Ist Cleaner Sav 10 3 9.2 30.0 

2nd Cleaner 2.5 2.5 25 50 2 10.2 20.0 

Total 20 40 70 275 150 37 10 20 

Comments : Sec Clm could benefit from larger CMC dosage 

Stage Roughers IstClnr and Scavo 2nd Cleaner 
Flotation Cell 1000g 500g N/A 
Speed: rpm 1800 1200 N/A 

M U . IB eta Ul1!Jca alance 

Product 
Weigbt AHays, % % Distribution 

I!: 0/. Ni Cu Co S Ni Cu Co S 
prj RoConc 1 54.4 2.74 13 .• 1.89 OA2 27.2 64.1 77.3 44.3 38.7 
Pri RoConc 2 37.2 1.88 2.97 ~ 0.24 0.16 ,. l 11.9 9.94 6.71 11.5 11.6 

Sec 2nd Clnr CODC !I.l 0.41 4.25 0.74 0.23 18.1 3.10 4 .50 3.61 3.83 
Sec 2nd Clor Tail 36.4 1.83 J 0.93 0.07 0.039 5.72 3.04 1.9 1 2.75 5.44 

Sec ht Clnr Scav CODe 27.6 1.39 0.78 0.048 0.032 6.33 1.94 1.00 1.71 4.57 
Sec 1.t Clnr Scav Tail 777 3.92 0.3~ 0.013 0.015 S. II 2.24 0.76 2.26 10.4 

SecRoTail 174:2.5 87 .8 0.10 0.006 ~o.ol 0.56 15.7 7.86 33.8 25.5 
Head (calc.) 1983.9 100.0 0.56 0.067 0.026 1.93 100 100 100 100 

(direct) 2000.0 0.6/ ,. 0.07] o.o:n 1.97 

CaU Factor 99% 92% 93% 124% 98% 

CombiDed ProducU Wt% Ni Cu Co S Ni Cu Co S 
Pri Ro Cone 2 .74 13.1 1.89 0.42 27.2 64.1 77.3 44.3 38.7 
prj Ro Cone 1 + 2 4 .62 8.99 1.22 0.3\ 21.0 74.0 84.0 55.9 50.3 
prj Ro Conc & Sec 2Dd CIDr Cone 5.03 8.60 1.18 0.3 1 20.8 77.1 88.5 59.5 54.1 
Pri Ro Cone & Sec Ist C1Dr CODe 6.86 6.55 0.88 0.24 16.7 80.2 90.4 62.2 59.5 
Pr Ro Cone & Sec Ro CODC 12.2 3.88 0.5 1 0. 14 11.8 84.3 92. 1 66.2 74.5 

SGS Minerals Services 
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Sample: 

Mesh 

48 
65 
100 
150 
200 
270 
400 
Pan 

Total 
K80 

100 
90 

Cl 80 c:: 
'iii 70 CIJ 
('il 

60 a.. 
~ 0 50 
Q) 

.2: 40 ro 
30 "S 

E 20 ::J 
U 10 

0 

11366-002- Landore Resources - Junior Lake 

Sec Ro Tail 

Size 
IJm 

300 
212 
150 
106 
75 
53 
38 
-38 
-

60 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: F18 

Weight % Retained 
grams Individual Cumulative 

0.0 0.0 0.0 
0.2 0.1 0.1 
2.0 1.3 1.5 
5.9 4.0 5.5 
12.3 8.3 13.7 
14.1 9.5 23.2 
12.7 8.5 31.8 

101.4 68.2 100.0 
148.6 100.0 -

Particle Size Distribution 

..--
....... 111 

./ ~ 
• 

K80 = 60 IJm 

100 
Screen Size (micrometers) 

SGS Minerals Services 

Project No. 
11366-002 1 

% Passing 
Cumulative 

100.0 
99.9 
98.5 
94.5 
86.3 
76.8 
68.2 
0.0 
-

1,000 

100 



1 J 366-002- Landore Resou_rc_es_" -_l_un_io_r_L_ak_e ________ ........ l 0,""",,-1 

Appendix E - RMS Scan F14 Secondary Rougher Tails 
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11365-002- Landore Resources - Junior Lake 

Sample: 
Oat.;: 
MineraIOogi' t: 
Size R!ns!: 

F14 S40C ROo Tai~ 
6-Jun.C18 
AC 
8!W. peWng 451J111 

Pot1rographio and X liD u.minalion: 

"""""IF',) 
.... 1I\...".fI'n) """-- ­

\'aliI't~ I\') 

•• "' ..... rsc:. -1;;,,;;;;;';;;;;'; 
o!lI:~ ... IQo) 

,.,..(; (1'\')"-- -01 

RAPID MINERAL SCAN 
DATA REPORT 

""""aI"I1'~) 

~1II1rd""'~, 

I 

F=-i 
I 

PIo)~~ 
Cli~nt: 

PI~I1.·: 
LlMS: . 

I I 
I 
I 

I I 
I I 
I I 
I I 

~~~I~C· J=====~====~======~== .. ~ .... ~ I I I 

Lin""I; ( LIn) --
III 

.6bllndAnc,.; n.t .. -" --(<.1'Ve) 11·5l1.l (~3'1'. ) 

,."ms:,.1 (p..::) 

f;n1..,... . (~ 

,.,""'P ..... ' ( ..... ~) 

....... ¥. ~::~ 1 c.-&>C ' (.c.. 

l."",rmbfi ~ tO;\ 10.50" -"'"" Il:tIJIat;(l 

"""'" 
Doninanl 

(>3-15<1.' .,.75 , 

..... ••••• 

.~'c-c- • ••• L' 

s.:u:.:q. ,..~ -- .""'-

I I 
I I 

I I 
I I 

" "'8I'''nee • 
<10 1~:' 

mlClOnD mlcr.:n; 

MiMraJ 
~"lll»1ite (POo) 
P_IandiI~ (pn) 
ViOolante (Vi) 
Sphalerite (6p) 
Chal:Of:¥rite (Cp) 
P,.li1e (Py) 

I 
I 

I 
I 

]02 

CALF\-1 '366-002 
Lendore ReeowOM Ltd. 
Junbr Uke VW Zone 
MISOOO-JLNOB 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Photomi<:ro.grapM 01 the pdi6hed MClion.~ general 8Ppe_~ o.f different pbasei uncle! relleot.ld lioN: 
f!!!t ! .oowing oo-~ 9 alns o.f ptII'IIIcInd1e -~~riIe · ~a (bloken red 1im6, Cp and Po. r~.Iy). alto .mwi'll 
di6aemlne1ed PJ"Th:4ite (pink alfOllOt). XSOO 
f!!!!.l 6tr..w1ng tIem.lik.e IMHIdardile within P')'IThoti1e (broken led .. nor. .. nd Po. reapee1iv""~, X500 
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tIP: 
MiNI .. loj&t 
!j;<ot R.t~: 

F14 Sec R:, TiII~ 
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I 

113(;(;-002- Landore Resources - Junio; Lake 
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Sample: 

Dale: 

F14~ RoT~1s 

S-Jun-M 

MiMfalogi6't: AC 

Size Range: 80% pa6Sing 4S III1i 

SIlmP~ 

F14 Sec Ro Tails 

mstrunutnt: 

Seen ConditbnE.: 

tm~oft6ti;.n': 

c..~Umit: 

11366-002- Landore Resources - Junior Lake 

R APID MINERAL SCAN 
DATA REPORT 

Project nWllber: CALR-l t3€oS-002 

Client: 

Property: 

LIMS: 

Landor. ~ource~ Ltd. 

JuIior Lake VI/{ Za101> 

lot 1600(). JU N08 

Crvsta llini lAinirsl A ... l1Iblaa. rr+lative prol)Ollions ba.d on 1»111< I*ahe 
tJlaJor tilodtrat. Minor Tra08 

arflI:hi:olo> ~h~ite. tab.dmm~ ·ch~bopyrite. ·pvrite. 

Q.J8nz , /1Wa. 'pyrrtQlite, ·¢8.hite, 

plagioolHe ' iPhalel-

SiO!~M DSOOO dff~tomet.¥l 

Ce. redieli:>n, graphite mon)Chromal.;)r, 40 kV. SO 1M. Step: 0.020, St&p time: 1 ,. 
JCPDSI ICDD ~JWder diffrectia11ilea. S~ Se&r.} h l M.tch idtware. 
O.S-2'f~ Strong.)' cP. p.rrlent on c~lil"i\o. 

lnIerprelalpn6 do IUIrellect th .. pr",wme of noo~)ri6talllne I am:nphou6 comp:>unds. Iotineral proponiooll are b~ 
00 lelali". p""- h4tight6 and ma',' be 6tlO~'" influenced ~ Cf/6tallinit)' , 6\fU}\UTal gr.~ or pre/ell&<! orientatiOll6. 
Intotl]:4·f(ali;.n~ and relali ... e prop::.nion6 6D;)iJI:l be ao~ompaned ~ supporting pelrogntpti.) and goo: hemical data 
(i.'P.A. \cp·ceS!. 

NfA 

Jenniler La8;ioll;t-9mwn 

XRD T eChf)::oiogi61 

Minf'ral 

Amphi\),1e 

Calcite 
Chalcop,' rite 

ChlOOte 

Ddomite 

Mica 

Plagiocle~ 

Pyrite 

Pt'lThotite 

Quartz 

Sphalerite 
Talc 

CompoUion 

(Ca.N a)t.\I.4J, Fe);,:S A IJ.O<:;(OHj2 

Cacos 
CuFeS~ 

(F" .(M1.Mn) • .AI.I(Si;;AI)O'0\OHj~ 

CAt t.tg(C0ll2 

K(~3,Fey..l.saAIO,((OHh 

(NaSi,CaAl)AISi20& 

!=eS2 

!=eM'S 
SiO;, 
ZnS 
M1ISi.O, O(OH)2 

~rup ChatlopadtI';tJr. Ph. D., P.Geo 

Son»r Mineralogist 
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Fl4 Sec Ro Tails 

2-Theta - Scal<; 
li!JFu Soc R. Tail •• F ... :JUN;ooo. ..... · Tp: oTh'Th Ioc .... d. SI.ort 6..000 ". En 
~'Q'OiC . O"' .... Si02 
~~2;.(QM 10'). CIiolc...,... -~ 
~,_(O - c.lc" - C.COl 
Iib~,vo(,* - "', •. F«ic2 
~>-OIiOO (CJ. ",,,boIiM, Foo&SU5 

060JS.0M6 (p • &philo .... 0)"11 • znS 
(j)o,-OI9-,:Z><>(C). Clinoctolo,.- ("~Fo';;.Fo'3iAI'.:7~(Si::.""""h.37l;01Q1: 
0 01.-.'8,olC) ...... ilel ••• Na(1oISiJ()t/ 

~,.a; (O. 8iotilo. KJ(r.2._92.~rOO'SiO>:AI2A,.Sis- • .,.03»)(0I(,. 
~ .. '_((I-... dinoli ... - C.z:Mt.Fo.:lSSitOU:OH)2 

o,-o ... ,_(C). T ... . "'I(~o 
lilO'-07~'N"C). o.loftIito. c.M,(C0312 
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Appendix F - Locked Cycle Test Results 

, 



T""t No: LCT-I 

i'r .. redure: 
Feed: 
Grind: 

Regrind: 

r nndlflnn.· 

Sllge 

GrInd 
Primnl' .. RouKl,er 

Secondary Routhet 

RegrInd 

htCIHner 
lsI delher S .. 

2nd ae.ner 

Tota' 

- -- -
11366-002- Landore Resources - Junior Lake 

Project No_: 11366-002 Operator: «S Dote: June 12, 2008 

Perform Illockcd cycle tcst on the VW master composite to simulate continuous cicuit operation 

As outlined below. 
G x 2 kg of minus 10 mesh VW Zone Master Composite 

30 minulcs @65%Solids in new ball 

'I minules@ 65%solidsinpepplemill- SECONDARY ROUGHER CONCENTRATE ONLY 

Re.genu (gil) Time (mInutes) 

SIBX MtBC PAX CMC Lime Grind Condo Froth 
5 30 

10 200 2 2 

2.5 20 25 2 2 
10 20 2 4 
10 20 2 4 

7 

5 5 25 3 
10 3 

2.5 2. 5 25 2 

13 40 711 275 • 37 8 10 

Cycle A 

pH Eh 

8.7 150.0 

8.7 50.0 

10.2 80.0 
9.2 40.0 
10.2 -10.0 

SGS Mi nera ls Services 
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Pri Ro Conc = 29 microns 
Sec Ro 2nd Clm Co = 41 microns 
Sec Ro 1st Clnr Sca = 20 microns 

Sec Ro Tail = 57 microns 

CydeB CycleC CycleD Cycle E CycleI' 

pH Eh pH Eh pH Eh pH Eh plf Eh 

8,8 100.0 8.8 80.0 8.8 90.0 8.8 90.0 8.8 100.0 

8.7 60.0 8.7 0.0 8.7 0.0 8.7 10.0 8.7 10.0 

10.2 10.0 10,2 40.0 10.2 50.0 10.2 50,0 10.2 80.0 
9.3 100.0 9.3 0.0 9.3 40.0 9.3 10.0 9.3 10.0 
10.2 10.0 10,2 0.0 10.2 0.0 10.2 -10.0 10.2 -10.0 



Metallurgical Projection - Cycles E to F 

Product 
Weigbt Asuy, "I. Dlslrlbutioll, "I. 

I "I. Nt Cu Co S Nt Cu Co S 

Pri Ro Conc 320.7 2.56 2.97 1.30 0.09 5.55 13.4 51.2 8.52 6.71 

Sec 2nd Cl Cooc 245.7 1.96 14.5 1.18 0.56 33.9 50.1 35.4 39.7 31.4 

Sec 1st Cl Seav Tail 1752.9 14.0 0.89 0.03 0.04 5.86 21.9 5.70 20.3 38.7 

Sec Ro Tail 10203 81.5 0.10 0.01 am 0.61 14.6 7.63 31.5 23.3 

12522.3 100 0.57 0.07 0.03 2.12 100 100 100 100.0 

Metallurgical Balance 

Product 
Weight Assay, % Distribution, % 

Il % Nt Cu Co S Nt Cu Co S 
Pri Ro Cooc A 29.1 0.24 2.03 1.36 0.06 4.05 0.73 4.38 0.43 0.46 
Pti RoCone B 51.0 0.41 4.07 1.32 0.10 6.44 2.56 7.45 1.39 1.27 
Pri Ro CODe C 41.9 0.34 4 .02 1.88 0.11 7.31 2.08 8.71 1.25 1.19 
Pti Ro Conc D 54.9 0.45 2.67 1.18 0.08 4.S3 1.81 7.17 1.21 1.03 

Pti Ro Conc E 583 0.47 3.99 1.35 0.11 6.48 2.87 8.71 1.74 1.46 
Pri Ro Cooc F 48.6 0.39 1.63 1.20 II 0.Q7 4.23 0 .98 6.45 0.88 0.80 
Sec 20d CI Conc A 73.9 0.60 10.0 1.21 0.39 32.0 9.12 9.89 7.83 9 .15 
Sec 2nd CI Conc B 52.3 0.42 12.1 1.10 0.47 32.0 7.81 6.36 6.68 6.48 
Sec 2nd CI Conc C 42.8 0.35 13.9 0.95 0.53 30.5 7.34 4.50 6.16 5.05 
Sec 2nd Cl Conc D 41.1 0.33 15.3 U5 0.53 32.1 7.76 6.14 5.92 5.10 
Sec 2nd CI Conc E 4U 0.34 12.9 0.89 0.56 33.9 6.60 4 .09 6.31 5.44 
Sec 2nd Cl Conc F 40.4 0.33 15.7 1.43 0.54 32.7 7.82 6.39 5.93 5.11 
Sec 2nd CI Tail F 214.5 1.74 5.99 0.18 0.21 13.1 15.85 4 .27 12.24 10.9 
Sec 1st CI Seav Conc F 43.4 0.35 6.12 0.17 0.22 16.1 3.28 0.82 2.59 2.70 
Sec I 5t Cl Seav Tajl A 10S.3 0.88 0.44 0.022 0.022 2.17 0.59 0.26 0.65 0.91 
Sec I 5t CI Seav Tail 8 192.2 1.56 0.45 0.022 0.02 I' 4.67 1.07 0.47 1.04 3.47 
Sec 15t CI Seav Tail C 222.7 1.81 0.55 0.017 0.023 6.28 1.51 0.42 1.39 5.41 
Sec 1 st CI Seav Tail D 224.S 1.83 0.61 oms 0.034 5.88 1.69 0.37 2.08 5.11 
Sec I 5t CI Seav Tail E 190.7 1.55 0.76 O.OIS I ~ 0.03 557 1.79 0.38 1.55 4.11 
Sec 15t CI Seav Tajl F 393.6 3.20 0.93 0.03 0.044 5.85 4.52 1.31 4.70 8.91 
Sec Ro Tail A 1713.S 13.9 0.10 0.021 <0.01 O.IS 2.11 3.98 4.66 1.19 
Sec Ro Tail 8 165S.9 13.5 0.093 0.005 1·1 <0.01 0.26 1.90 0.92 4.51 1.67 
Sec Ro Tail C 1700.9 13.8 0.10 0.019 <0.01 0.40 2.10 3.58 4.62 2.63 
Sec Ro Tail D 1669.2 13.6 0.094 0.004 <0.01 0.41 1.94 0.74 4.53 2.65 
Sec Ro Tajl E 1707.5 13.9 0.10 0.006 <0.01 0.56 2.11 1.13 4.64 3.70 
Sec Ro Tail F 1693.5 13.8 0.10 0.006 0.011 0.63 2.09 1.12 5.06 4.13 

12309.8 100 0.66 0.07 0.030 2.10 100 100 100 100 

Combined Products (Average 6 Cycles) 

Product 
Weight Assay,o/Q Distribution, % 

I! % Ni Cu Co S Nt Cu Co S 
Pri Ro Cone 283.8 2.31 3.15 1.37 0.09 5.64 11.0 42 .9 6.91 6.19 
Sec 2nd Cl Conc 292 2.37 12.9 1.16 0.49 32 .2 46.4 37.4 38 .8 36.3 

Sec 2nd CI Tail 214.5 1.74 5.99 0.18 0.21 13 .1 15.8 4 .27 12 .2 10.9 
Sec 15t CI Scav Conc 43.4 0.35 6.12 0. 17 0.22 16.1 3.28 0.82 2.59 2 .70 
Sec I 5t CI Seav Tajl 1332.3 10.8 0.68 0.02 0.03 5.42 11.2 3.21 11.4 27.9 

Sec Ro Tail 10143.8 82.4 0.10 0.01 0.01 0.41 12.2 11.5 28.0 16.0 

12309.8 100 0.66 0.07 0.Q3 2. 10 100 100 100 100 

Stability Analysis 

Cyele Wt% Nt Cu Co S 

A 93 .83 75.28 111.1 81.40 70.25 

B 95.26 80.02 91.18 81.68 77.32 

C 97.89 78.15 103.2 80.56 85.67 

D 97.00 79.15 86.50 82.42 83.35 
E 97.39 80.20 85.83 85.49 88.28 

F 106.07 92.43 91.64 99.46 113.7 

Average C to F 99.58 82.49 91.80 86.98 92.74 
Average D to F 100.15 83.93 87.99 89.12 95.10 
Average E to F 101.73 86.32 88.74 92.47 100.97 

SGS Lakefield Research Limited P.O. Box 4300,185 Concession Street, Lakefield, Ontario, Canada KOL 2HO 
Tel: (705) 652-2000 Fax: (705) 652-6365 www.sgslakefield.com www.sgs.com 

Member of SGS SA Group 
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Sample Nam.: 
11366-Q(l2 Corrb Prim Ro Cone . A".T.~ 

Sam pit Sour04l &. tyP9: 
F,,_1OIy _ LeTl 

Samp" bulk. 101 r.f: 
i>I 

Partie" fUme : 
Delauh 

Pa~""RI : 
1.520 
DiaP9rsan! Ham.: 
W<IIet 

C_ntral.ion: 
0.01 S 1 o/.Vol 

$P9cific Suria e» A .... : 
1.18 ~g 

d 'O.I ): 2.182 urn 

Landore Resources - CALR -11366-002 

MAST ERSIIER 
Result Analysis Report 

SOP Na~: 
dOl/aul! 

.. I.a . ..... d t;.y: 
Ir-'"'ydrol 
FMNl It Source: 
AV+T .. ~d 

Aeoeuory HarM: 
~jro 20(000 (A) 

Absorption: 
0.1 
Di6J)9 lsant AI: 
1330 

~·an : 
3.617 

Surf".,. v.'~igtad lihan D[l,2t. 
6.CQ" um 

l\I .. su~: 
Foo.y, Jun. 13, 20087:.59:28 AM 

AnaIyMd: 
Friday. Juno. 13, a:.ooe 7:69: 30 AM 

Analyal. modtl: 
Genetal p llPOW 

SiZ& rang.: 
0.020 \I) ~)OO.O)O um 
W.ighled R .. idu&l: 
1.23d or. 

Unitormi1y. 
1.13 

Vol. V~igh1ed U.an 1)[4.3~ 
18.996 urn 

s.nai1ivily: 
Emamed 
ObecUTation : 
17.8a 9'. 
Rnuit El'lulation: 
Off 

FM$U1t unil$: 
Volu_ 

d~O.5l : 11.EISS um 0(0.80) : 2!U3 ~m 
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Sampllt NIIIM: 
11366-Oc,z Cont· Sec 2;>j CI C>nc· 

Sam" Sowe+ &. Iy~: 
F~tc4"i - leT' 
Samp. bulk lC11 /"fo r: 
ar 

PaniclE- 1IMrn;: 

DctfllUh 

Pan ic " RI: 
1.520 
Dispertan1 Nam", : 
Willer 

C~,,"ioo: 
0.(>216 '!i.V<>1 

Sp.cilic Syria", A .. a: 
OJ {ll n~g 

d(O.I ): 3.543 urn 

Landore Resources - CALR -11366-002 

MASTERSIZER 
Result Analysis Report 

SOPN~ : 
default 

M+3 $ur.d by: 
h -,"r~'dlO 1 
Auult Sourl*: 
A".,m ,"",d 

Acotssory Ham.: 
Hydr 0 200013 (A) 

Absorption: 
0. 1 
Disper.ant RI : 
1.330 

Span : 
2~ 

5<1I1a.,. V.~lpd Atean DIJ.2]: 
7.584 um 

NN$U .. d : 
Friday, June 13, 2008 7:39:14AM 

AnaIvMd: 
Frida)', Jun. 13. 2C .. --e 7:31l:16 AI.1 

Analyaie moOtl : 
G.ner.' PUrpoM 

SiB rang. : 
0.020 to 2000.v)(r Ulll 

W+ighted Rnidual : 
OJ 57 Of. 

Uniformjjy: 
0.932 

Vol. W.igh~d MIlan DI4.3): 
25.740 urn 

Stonsi1fvity; 
Enha~ 

ObscuJ-aUon: 
17.84 .... 

Anult Enlulation: 
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SGS Minerals Services 
Size Distribution Analysis 

Sample: Comb 1 ST CL SC TLS Test No.: LCT 1 

Dry Solids S.G.- 3.10 Water Temperature = 
Size Weight % Retained 

Mesh J.Jm ~rams Individual Cumulative 

65 212 0.0 0.0 0.0 
100 150 0.0 0.0 0.0 
150 106 0.2 0.4 0.4 
200 75 0.8 1.6 2.0 
270 53 1.2 2.4 4.3 

32 2.7 5.3 9.7 
25 2.6 5.1 14.8 
17 4.7 9.4 24.3 
12 5.2 10.5 34.8 
9 6.4 12.8 47.6 
-9 26.2 52.4 100.0 

Total - 50.0 100.0 -
K80 20 

Particle Size Distribution 

100 - -
90 

OJ 
80 c 

'iii 
70 (/) 

co a. 60 

..... ---I-' 

~ -..,., , 
~ 0 50 
Q) 

40 .~ 
10 30 "S 
E 20 
:J 

10 u 
K80 = 20 jJm 
I I I 

0 
10 '.00 

Screen Size (micrometers) 

SGS 

Project No. 
11366-G02 

24.00 CO 
% Passing 
Cumulative 

100.0 
100.0 
99.6 
98.0 
95.7 
90.3 
85.2 
75.7 
65.2 
52.4 
0.0 
-

1,000 

III 



Sample: 

Mesh 

48 
65 
100 
150 
200 
270 
400 
Pan 

Total 
K80 

100 
90 

OJ 80 c: 
·iii 70 (/) 
ro a.. 60 
~ 0 50 
Q) 

> 40 
~ 30 ~ 

E 20 ~ u 10 
0 

Landore Resources - CALR -11366-002 

Comb Prod 

Size 
~m 

300 
212 
150 
106 
75 
53 
38 
-38 
-

57 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: LCT1 

Weight % Retained 
grams Individual Cumulative 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.5 0.5 0.5 
3.2 3.2 3.7 
7.8 7.8 11.5 
10.7 10.7 22.2 
7.0 7.0 29.2 

70.8 70.8 100.0 
100.0 100.0 -

Particle Size Distribution 

-..- ~ 

V' ~ 

• ......... 111 

K80 = 57IJm 

100 
Screen Size (micrometers) 

SGS 

Project No. 
11366-002 1 

% Passing 
Cumulative 

100.0 
100.0 
99.5 
96.3 
88.5 
77.8 
70.8 
0.0 
-

1,000 
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Appendix G - Mineralogical Analysis 
of Primary Rougher Concentrate 

The Mineralogical I nvestigation of 

PRIMARY ROUGHER CONCENTRATE SAMPLE 

prepared for 

LR 11366-001 - Report No. 1 
July 11, 2008 

SGS 
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Landore Resources - CALR .. J J 366 .. 002 

NOTE: 
This report refers to the samples as received. 

The practice of this Company in issuing reports of this nature is to require the recipient not to 
publish the report or any part thereof without the written consent of SGS Minerals Services. 

SGS 
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Introduction 

One sample, identified as LCT -1 Primary Rougher Concentrate was submitted by Landore 

Resources for general mineralogical examination. 

Polished section was prepared from the sample was systematically scanned under the optical 

microscope to determine the mineralogy. X-ray powder diffraction analysis was also carried out. 

SGS LAKEFIELD RESEARCH LIMITED 

Aparup Chattopadhyay, Ph.D., P. Oeo. 
Senior Mineralogist 

Roch Marion, B.Sc., C.Chem. 
Manager, Advanced Mineralogy Facility 

Experimental Work by: Anita Coppaway - Sample Logging 
Ryan Pippy - Polished Section Preparation 
Aparup Chattopadhyay - Optical Microscopy & Photomicrographs 

Report Preparation by: Aparup Chattopadhyay 

SGS 
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Testwork Summary 

1. Sample Preparation 

Representative portion was split from the as-received sample for polished section preparation 

and for XRD analysis. 

2. General Mineralogy 

The sample was mainly composed of mainly composed of non-opaques with minor amounts 

of pentlandite (including violarite), chalcopyrite and pyrrhotite and traces of pyrite, sphalerite, 

bornite and covellite. The major sulfides (pentlandite and chalcopyrite), in general, were 

liberated (Plates 1 - 2). In general, most of the pentlandite and chalcopyrite occurred as 

liberated (70 - 80%) irregular elongated/sub-rounded grains with an average grain-size (1 0 -

30!lm). A few medium/coarse grained (40 -60 !lm) liberated/composite pentlandite, pyrrhotite 

and chalcopyrite and flame-like pentlandite within Jyrr~1otite were noted (Plates 3 - 6). 

Alteration of pentlandite to vioJarite was aiso noted in some places. 

3. Comments 

1. Pentlandite, chalcopyrite Uld pyrrhotite were the main sulfide phases in this sample. 

2. In general, most of the sulfides were liberated. 

3. A few tiny orange materials were noted during the optical microscopic study. These 

materials seem to be contaminants/agglomerates with high amount of Fe, Ba, S, Si, Cl 

andO. 

SGS 
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Photomicrographs 

Photomicrographs of the polished section showing general appearance different phases under 
reflected light: 
Plate 1 showing liberated pentlandite (indicated by red arrow) and chalcopyrite (indicated by 
pink arrow), X200 
Plate 2 showing liberated altered pentlandite -viola rite (indicated by Pn*), pentlandite (indicated 
by red arrow) and chalcopyrite (indicated by pink arrow), X200 

SGS 
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Landore Resources - CALR -J J 366-002 118 

Photomicrographs of the polished section showing general appearance different phases under 
reflected light: 
Plate 5 showing liberated pentlandite (indicated by Pn), chalcopyrite (indicated by Cp and pink arrow) 
and f1ame·like pentlandite within pyrrhotite (indicated by Po and broken red arrow respectively), X500 
Plate 6 showing complex pyrrhotite·pentlandite-chalcopyrite (indicated by Po, broken red lines and 
pink arrow respectively), X500 

SGS 
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SEM-EDS Study 

Scale 1 91 5 cts 
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Appendix H - Variability Test Results 

• 
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TeslNo:Vl Proje<:1 No.: 11366-002 Operalor: K.S Dau: July 8, 2008 

Procedure: 
Feed: 

Griod: 

Regriud: 

Conclillo •• · 

Slage 

Griad 
Prim~ Rou2ber 

Seconcl.", Rouper 

Regrind 

lsI Cleaner 
lot Cleaner Sa. 

2nd Cleaner 

Toul 

Perform a bateh cleaner tesl with LCT-I ccnditions using Ihe Balch I composite 

As outlined below. 
2 kg of minus 10 mesh BalCh I Composile 

30 minules @ 65% Solids in new ball 

7 mit,U!"" @ 65 % solids in pepple mill - SEC ROUGHER CONCENTRATE ONLY 

Realetlta: (ett) Time (miou",,) 
SIBX MIBC PAX CMC Ume Griud Condo 

5 30 
10 200 2 

5 20 25 2 
5 20 2 

20 2 

7 

5 25 150 
2.5 10 

2.5 2.5 25 100 

13 25 70 275 250 37 8 

Comments: Grind pasty Ihick discharge, ?rim rougher gangue floaling'ery lillie sulfides, Sec rougher sulfides started 10 nOa! 

I stClnr and Scavo 2nd Cleaner 
500 NlA 
1200 N/A 

Meulluryica lB alance 

Product 
Weigbl A".ys, -;. 

~ % Ni Cu Co S Ni 
Pri Ro CODe 56.3 2.84 0.73 0.38 0.Q2 1.46 1.69 

Sec 2nd Clor CODe 64.8 3.27 21.2 2.88 0.50 34.8 56.4 
Sec 2nd Clar Tall 65.9 3.32 6.67 0.2 1 0.20 15.4 18.1 

Sec III ClDr Sea. eonc 70.1 3.53 3.06 0. 12 0.14 17. 1 8.81 
Sec hI Clnr Sca. Tail 113.5 5.72 0.81 1_. 0.028 ~- 5.28 3.78 

Sec Ro Tail 1613.7 81.3 Q.j"f'"" 0.010 0.02 1. 12 11.3 
Head.{eak.J. 1984.3 100.0 1.23 0.126 0.047 3.51 100.0 

(direct) 2000.0 1.32 0.120 0.039 3.49 
Call Factor 99% 93% 105% 122% 100% 

Combined Produeta: Wt 0/0 Ni C. Co S Ni 
Pri ROCODC 2.84 0.73 038 0.02 1.46 1.69 
Sec 20d Clnr eoDC 3.27 21.2 2.88 0.50 34.8 56.4 
Sec lot Clar CODe 6.59 13 .9 1.53 0.35 25.0 74.5 
Sec 1st CIDr COlIc & Sec hI C1nr Se .. Cone 10.1 10.1 1.04 0.28 22.3 83.3 

Combined Proclucta: Wt 0/0 Ni C. Co S Ni 
Pri Ro CODC 2.84 0.73 0.38 0.02 1.46 1.69 
Pri Ro eone & Sec 2nd elnr Conc 6.10 11.7 1.72 0.28 19.3 58.1 
Pri Ro CODe & Sec lot allr Cone 9.42 9.92 1.19 0.25 17.9 76.2 
Pri Ro Cone & Sec 101 Clor Cone & Sec 101 Clnr Sca. Cone 13.0 8.05 0.90 0.22 17.7 85.0 

SGS 

From 

2 

2 
4 
4 

3 
3 

2 

20 

Kso =:: 45 microns 

Ks{) = 26 microns 

pH Eb 

8.1 -100.0 
8.1 40.0 

8.0 90.0 
8.0 90.0 
8.0 90.0 

8.2 20.0 

10.2 40 

9.0 90 
10.2 40 

0;' Di.tribution 

Cu Co S 
8.57 1.32 l.I8 
74.8 34.4 32.4 
5.54 14.0 14.6 
3.37 10.4 17.2 
1.27 5. 55 8.61 
6.47 34.3 26.0 

100.00 100.0 100.0 

C. Co S 
8.57 1.32 1.18 
74.8 34.4 32.4 
80.3 48.4 47 .0 
83.7 58.8 64.2 

C .. Co S 
8.57 1.32 1.18 
83.3 35.7 33.6 
88.9 49.7 48.2 
92.3 60.2 65.4 



Sample: 

Mesh 

48 
65 
100 
150 
200 
270 
400 
Pan 

Total 
KSO 

100 
90 

OJ 80 c 
'iii 70 Ul 
til 

60 a... 
~ 0 50 
Q) 
> 40 
~ 
"S 30 
E 20 ::l 
() 

10 
0 
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Sec Ro Tail 

Size 
jJm 

300 
212 
150 
106 
75 
53 
38 
-38 
-

45 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: V1 

Weight % Retained 
grams Individual Cumulative 

0.0 0.0 0.0 
0.2 0.1 0.1 
1.0 0.5 0.7 
4.0 2.2 2.8 
9.2 5.0 7.9 
15.8 8.7 16.5 
12.1 6.6 23.2 
140.2 76.8 100.0 
182.5 100.0 -

Particle Size Distribution 

-
'-1--'''-I-" ... 

• 

K80=45J.1m 

100 
Screen Size (micrometers) 

SGS 

Project No. 
11366"()021 

% Passing 
Cumulative 

100.0 
99.9 
99.3 
97.2 
92.1 
83.5 
76.8 
0.0 
-

1,000 

122 
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• 

• 

• 
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Sample: Comb prod 

DrySolids S.G.= 
Size 

Mesh IJm 

150 106 
200 75 
270 53 

28 
21 
15 
10 
8 

-8 
Total -
K80 26 

100 
90 

OJ 
80 c: 

'iii 
70 (/) 

co c.. 60 
~ 50 0 

• ... 
." 

~ 
Q) 

40 .~ 
ro 30 "S 
E 20 
::::J 

10 () 

0 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: V'I 

3.58 Water Temperature = 
Weight % Retained 

grams Individual Cumulative 

0.2 0.5 0.5 
0.4 0.8 1.3 
1.2 2.4 3.7 
6.8 13.7 17.5 
4.3 8.7 26.1 
5.6 11.3 37.5 
5.5 11.1 48.6 
5.6 11.3 59.9 

19.9 40.1 100.0 
49.6 100.0 -

Particle Size Distribution 

./ I-" .,... 

K8(t = 26 j.lm 
I I I 

100 

Screen Size (micrometers) 

SGS 

-

Project No. 
11366-002 

27.00 CO 
% Passing 

Cumulative 

99.5 
98.7 
96.3 
82.5 
73.9 
62.5 
51.4 
40. 1 

0.0 

-

1,000 

123 
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T .. INo: V2 Projecl No.: 11366-002 Opera lor: KS Dale: July 11,2008 

Purpose: Perfonn a batch cleaner test with LCT-I condilions using the Batch 2 composite 

Procedure: 
Feed: 

Griod : 

As outlined below. 
2 kg of minus 10 mesh Batch 2 Composite 
30 minutes @ 65% Solids in new ball 

Regrind: 7 minutes @ 65 % solids in pepple mill - SEC ROUGHER CONCENTRATE ONLY 

ConditioR5' 

Stage 
ReAgents (&II) Time (minules) 

SIBX MIRC PAX CMC Lime Grind CoDd. 
Grind 5 30 

Primary Rouper 10 200 2 

Secoodary Rougber 2.5 20 25 2 
5 20 2 
10 20 2 

Re&riDd 7 

1st Cleaner 5 5 25 75 
1 st Cleaner Sa. 10 

2nd Cleaner 2.5 2. 5 25 25 

Total 13 35 70 275 100 37 8 

Comments : Sec Clnr could benefit from larger CMC dosage 

2nd Cleaner 
N/A 

N/A 

Metallurvical Balance 

Produel 
Weigbl Assays 0/. 

g % Ni Cu Co S Ni 
Pri Rocooc 46.3 2.33 1.02 0,33 0.04 2.21 3.34 

Sec 2nd CIar CoDe 53.1 2.67 15.9 233 0.51 34.0 59.7 
Sec 2nd Clnr Tail 29.1 1.46 4.01 0.19 0.10 8.38 8.26 

Sec 111 Clnr Se .. Cone 63.2 3.18 2.12 0.09 0.10 8.79 9.48 
Sec III Clor Sea. Tail 115.4 5.81 0.60 0.02 0.025 4.56 4.90 

Sec Ro Tail 1680.2 84.5 0.12 0.008 <0.01 0.51 14.3 
HeAd calc. 1987.3 100.0 0.71 0.084 0.029 2.06 100 

(direcl) 2000.0 0.74 0.090 0.026 1.94 
CaU Faclor 99% 96% 93% 113% 106% 

Combined Produe'" WtG/. Ni Cu Co S Ni 
Pri Ro Cone 2.33 1.02 0.33 0.04 2.22 3.34 
Sec 2nd Clor CoDe 2.67 15.9 2.33 0.52 34.0 59.7 
Sec 101 C10r CODe 4.14 11.7 1.57 0,37 24.9 68.0 
Sec hI Clor CoDe & Sec hI CIDr Sea. CoDe 13.1 4.46 0.53 0.15 12.0 82.4 

Combined Products Wi%. Ni Cu Co S Ni 
Pri Ro Conc 2.33 1.02 0,33 0.04 2.22 3.34 
Pri Ro Cone & Sec 2nd Clnr Cone 5.00 8.97 1.40 0.30 19.2 63.1 
Pri Ro Cone & Sec lsI Clor Conc 6.47 7.85 1.12 0.25 16.7 71.3 
Pri Ro Cone & Sec 101 Clor CODe & Sec 1st CIDr Se .. Cone 9.6 5.96 0.78 0.20 14.1 80.8 

SGS 

Frolb 

2 

2 
4 

4 

3 
3 
2 

20 

KIo = J 7 microns 

K80 =- 27 microns 

pH Eh 

8.8 -160.0 
8.8 -160.0 

8.8 -11 0.0 
8.7 -100.0 
8.5 -100.0 

8.6 -80.0 

10.2 
9.4 -50 
10.2 -50 

% Distribution 
Cu Co S 
9.2 1 3.02 2.5 1 
74.5 47.4 44.1 
3.33 4.99 5.96 
3.43 10.8 13.6 
1.39 4.95 12.9 
8. 10 28.8 20.9 
100 100 100 

C. Co S 
9.21 3.02 2.51 
74.5 47.4 44.1 
77.9 52.4 50.1 
82 .7 68.2 76.5 

Cu Co S 
9.21 3.02 2.5 1 
83.8 50.4 46.6 
87 .1 55.4 52.6 
90.5 66.2 66.2 



• 
Sample: 

Mesh 

48 
65 
100 
150 
200 
270 
400 
Pan 

Total 
K80 

• 
100 
90 

OJ 80 c 
'iii 70 CIl 
t'C 

a.. 60 
~ 0 50 
Q) 
> 40 :;::; 
t'C 

30 "5 
E 20 ::l 
() 

10 
0 
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Sec RoTail 

Size 
IJm 

300 
212 
150 
106 
75 
53 
38 
-38 
-

#N/A 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: V-2 

Weight % Retained 
grams Individual Cumulative 

0.1 0.1 0.1 
0.3 0.2 0.3 
0.6 0.4 0.7 
1.8 1.2 1.9 
2.6 '1.8 3.7 
13.1 9.1 12.8 
8.0 5.5 18.3 

118.0 81.7 100.0 
144.5 100.0 -

Particle Size Distribution 

i..-" ~ 
I""" 

--V III'" 

#N/A 

100 
Screen Size (micrometers) 

SGS 

Project No. 
11366-002i 

% Passing 
Cumulative 

99.9 
99.7 
99.3 
98.1 
96.3 
87.2 
81.7 
0.0 
-

1,000 

125 
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Sample: Comb Prod 

Dry Solids S.G.= 
Size 

Mesh IJm 

150 106 
200 75 
270 53 

30 
23 
16 
11 
9 
-9 

Total -
K80 27 

100 
90 

Ol 
80 c:: 

'iii 
70 (J) 

ro a.. 60 
~ 50 0 

~ 

~ 
r-

Cll 
40 .~ ro 30 '3 

E 20 
::l 

10 () 

0 
10 

I 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: V2 

3.34 Water Temperature -
Weight % Retained 
grams Individual Cumulative 

0.3 0.6 0.6 
0.6 1.2 1.8 
2.4 4.9 6.7 
5.3 10.6 17.3 
3.2 6.3 23.6 
4.0 8.0 31 .7 
4.7 9.5 41 .1 
2.9 5.8 46.9 
26.5 53.1 100.0 
49.9 100.0 -

Particle Size Distribution 

... I--' r-
..JV 

K80 = 27 ~m 
I I I 

100 
Screen Size (micrometers) 

SGS 

Project No. 
11366-002 

25.00 Co 
Yo Passing 

Cumulative 

99.4 
98.2 
93.3 
82.7 
76.4 
68.3 
58.9 
53.1 
0.0 
-

1,000 

126 
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Test No: V3 Project No.: 11366-002 Operat r: KS Date: July 14,2008 

Purpoie: Perform a balch cleaner lest with LCT-I conditions using the Batch 3 composite 

Procedure: 
Feed: 
Grind: 

As outlioed below. 
2 kg of minus 10 mesh Batch 3 Composite 

30 minutes @ 65% Solids in new ball 

Regrind: 7 minutes @ 65 % solids in pepple mill - SEC ROUGHER CONCENTRATE ONLY 

C d·tio .. on I : 

Stage 
Reap>IIWt) Time (milluta) 

SlBX MIBC PAX CMC Lillie GriDd CODd. 
Grilld 5 30 

Primary Rougber 10 200 2 

Se«lndary Rougber 2.5 20 25 2 
5 20 2 
10 20 2 

Re&rilld 7 

III Cleaner 5 5 25 150 
IrtCI ....... S •• 10 

lnd Cleaaer 2.5 2.5 25 25 

Total 13 35 70 275 175 37 I 8 

Comments: Sec CInr ""uld benefit from larger CMC dosage 

2nd Cleaner 
N/A 
N/A 

MetalluNrical Balance 

Product 
Wei ht Auayo "/. 

g "/. Ni Cu Co S Ni 
Pri Rownc 7H 3.77 2.09 0.50 0.05 2.90 14.5 

Sec 2nd Clor Cone 38.1 1.92 12.8 1.83 0. 51 36.8 45 .3 

Sec 2nd Clar Tail 272 1.37 ·U8 0.21 0. 18 24.9 ILl 
Sec ht Clnr Sa. Cone 21.9 LlO 2.72 0.1 6 0.11 18.4 5. 53 
Sec ht Clnr Sa. Tail 133.11 6.75 0.69 0.045 0.026 6.1 5 8.57 

Sec Ro Tail 16I!7.4 85.1 0. 10 0.006 < 0.01 0 .1 6 15.0 

Bead ealc. 1983.2 100.0 0.54 0.067 0.026 1.91 100.0 
(direct) 2000.0 II 57 Ii. OM 0.016 1.98 

CaU Factor 99% 95% /06% 161% 97% 

Combined Produell WI e;. NI Cu Co S Ni 
Pri RoCone 3.77 2.09 0.50 0.05 2.90 14.5 
Sec 2ad Clllr Conc 1.92 12.8 1.83 0.51 36. 8 45.3 
Sec 101 Clllr Cooc 3.29 9.29 Ll6 0.37 3 1.8 56.3 

Sec 101 CInr Ceac " Sec hi Clor Sa. Conc 11.1 3.43 0.38 0. 14 15.0 70.4 

Combilled Products WI 0/. Ni Cu Co S Ni 
Pri Ro COliC 3.77 2.09 0.50 0.05 2.90 14.5 

Pri Ro Coae " Sec 2nd Clnr Cone 5.69 5.70 0.95 0.20 14 .3 59.8 
prj Ro Cone" Sec I rt Clar Cone 7.06 5.45 0. 81 0.20 16.4 70.9 
Pri Ro CODe" Sec ht Clnr COliC" Sec 1st Clor Sea. Coae 8.17 5.08 0.72 0.19 16.7 76.4 

SGS 

Frotla 

2 

2 
4 
4 

3 
3 
2 

20 

Koo - 56 microns 

Koo = 27 nUcrons 

pH Eb 

8.5 -160.0 
8.5 -160.0 

8.5 20.0 
8.3 40.0 
8.3 40.0 

8.2 SO.O 

10.2 20 
9.5 20 
10.2 0 

% mllrlbullon 
Co Co S 
28.2 7.19 5.72 
52.6 38.1 37.0 
4.31 9.61 17 .9 
2.64 5.16 10.6 
4.54 6.82 21.7 
7.64 33.1 7.12 

100.00 100.0 100.0 

Cu Co S 
28.2 7.19 5.72 
52.6 38.1 37.0 
56.9 47 .7 54.8 
64. 1 59.7 87.2 

Cu Co S 
28.2 7.19 5.72 
80.9 45.3 42.7 
85 .2 54.9 60.6 
87.8 60.1 71.2 



Sample: 

Mesh 

48 
65 
100 
150 
200 
270 
400 
Pan 

Total 
K80 

100 
90 

OJ 80 c 
'iii 70 CIl 
co 

60 a... 
~ 0 50 
Q) 
> 40 
~ 
'5 30 
E 20 :::J 
() 

10 
0 
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Sec Ro Tail 

Size 
j.Jm 

300 
212 
150 
106 
75 
53 
38 
-38 
-

56 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: V3 

Weight % Retained 
grams Individual Cumulative 

0.2 0.1 0.1 
0.2 0.1 0.2 
0.7 0.4 0.7 
4.0 2.4 3.0 
11.1 6.6 9.6 
21.2 12.6 22.2 
12.5 7.4 29.6 
118.8 70.4 100.0 
168.7 100.0 -

Particle Size Distribution 

-
1-

1-"-- ~ 

V 
• ......... 111 

K80 = 56 ~m 

100 
Screen Size (micrometers) 

SGS 

Project No. 
11366-0021 

% Passing 
Cumulative 

99.9 
99.8 
99.3 
97.0 
90.4 
77.8 
70.4 
0.0 
-

1,000 

128 



Landore Resources - CALR -11366-002 

Sample: Comb Prod 

DlYSolids S.G.= 
Size 

Mesh ~m 

65 212 
100 150 
150 106 
200 75 
270 53 

30 
23 
16 
11 
9 
-9 

Total -
K80 27 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: V3 

3.40 Water Temperature = 
Weight % Retained 
grams Individual Cumulative 

0.0 0.0 0.0 
0.1 0.1 0.1 
0.2 0.4 0.5 
0.7 1.3 1.8 
1.2 2.4 4.2 
6.4 12.9 17.1 
3.9 7.9 25.0 
4.9 9.8 34.8 
5.3 10.7 45.4 
5.6 11.2 56.7 

21.5 43.3 100.0 
49.6 100.0 -

Project No. 
11366-002 

23.00 CO 
% passing 
Cumulative 

100.0 
99.9 
99.5 
98.2 
95.8 
82.9 
75.0 
65.2 
54.6 
43.3 
0.0 
-

~------------------------------------------'------------~ 

Particle Size Distribution 

100 - -
90 

Cl 
80 c: 

.(ij 
70 III 

CIl 
c.. 60 
~ 50 0 

",. IW 

.JV ,., 
~ 

~ 
Q) 

40 > 
~ 30 -S 
E 20 
~ 

10 () 

K80 = 27 iJm 
I I I 

0 
10 100 1,000 

Screen Size (micrometers) 

SGS 

129 
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Test No: V4 Project No.: 11366-002 Operalor: KS Dale: July 14.2008 

Purpo.e: Perform a batch cleaner test with LCT-I ccnditions using the Balch 4 composite 

Procedure: 
Feed: 

Grind: 

As outlined below, 
2 kg of minus 10 mesh Batch 4 Composite 

30 minutes @65% Solids in new ball 

Regrind: 7 minutes @ 65 % solids in pepple mill - SEC ROUGHER CON CENTRA TE ONLY 

Conditions" 

Staee 
R"eeDlI (&It) Time (1IIIaalei) 

SIRX MlRC PAX CMC Lime Griad Coad. 
Griad 5 30 

Primary RouKher 10 200 2 

Secondary Roul!her 10 20 25 2 
20 2 
20 2 

Regriad 7 

hlCI .. aer 5 7,5 25 200 
101 Cltaaer Sav 10 

2ad Cleaner 2,5 5 25 25 

Total \3 33 70 275 225 37 8 

Comments: Sec Clnr could benefit from larger CMC dosage 

IstClnr and Scav, 2nd Cleaner 
500 N/A 
1200 N/A 

MeUlIurI!ical Balance 

Product 
Wei,ht Aisays, % 

I % Ni Cu Co S Ni 
Pri Ro cone 21.7 1,09 5, 18 1,74 0, 15 9,85 15,5 

Sec 2nd Clnr Coae 282 1.42 ILl 1.09 0.50 3 1.6 43,3 

Sec 2nd Clar Tan 16,8 0,84 2.45 0,097 0,094 8.81 5,69 

Sec 101 Clllr Se.v Coae 16.6 0,83 2.47 0.10 0,100 10.8 5,67 
Sec hI Clllr Sca. Tail 92,8 4,67 0.59 0,017 0,029 4.48 7,57 

Sec RoTan IRI2,S 91.1 0,09 0,01 1 <0,01 0.74 22.3 
Head (c.alo.) 1988,9 100,0 0,36 0,058 0.02 1 1.60 100,0 

(direct) 2000,0 0,38 /J,{)611 a.015 1,81 
Can Faelor 99% 96% 85% 139% 89% 

Combioed Produelo Wt 0/0 Ni Cu Co S Ni 
Pri RoCoae 1.09 5, 18 2.74 0, 15 9,85 15.5 
Sec 2ad Clar COile 1.42 ILl 1.09 0,50 31.6 43.3 
Sec III Clar Cone 2,26 7.S7 0,72 0,35 23.1 48,9 

Sec leI Clar Cone &. Sec lot Clar Sea. Cone 7,76 2,91 0,23 0,13 10,6 62,2 

Combiaed Products Wt Of. Ni Cu Co S Ni 
Pri RoConc 1.09 5.18 2,74 0,15 9,85 15.5 
Pri Ro Cone &. Sec 2ad Clar Coae 2,51 8.53 1,81 0,35 22,1 58,8 

Pri Ro Coae &. Sec ill Clar Cone 3,35 7,00 1.38 0,28 IS.8 64,5 

Pri Ro Coae &. Sec 101 Clnr CoDe &. Sec III Clor Scav CODe 4,19 6,09 1.l2 0,25 17,2 70,1 

SGS 

Froth 

2 

2 
4 
4 

3 
3 
2 

20 

Koo ~ 56 microns 

K" ~ 21 microns 

pH Eh 

8,9 50,0 
8,9 50,0 

8,9 20,0 
8,8 10,0 

8.7 10,0 

8,5 30,0 

10,2 -20 

9.5 20 
10,2 20 

% Distribulion 

C. Co S 
51,7 7,86 6,70 
26.7 34,0 27,9 

1.42 3.8 1 4,64 

1.44 4,01 5,62 
1.37 6,50 13,0 
17.3 43.8 42,1 

100,00 100,0 100,0 

Cu Co S 
51.7 7,86 6,70 
26,7 34,0 27,9 
28,1 37,9 32,6 
31,0 48.4 51.2 

Cu Co S 
51.7 7,86 6,70 

78.4 41.9 34,6 

79.8 45 ,7 39,3 

81.3 49,7 44,9 



Sample: 

Mesh 

48 
65 
100 
150 
200 
270 
400 
Pan 

Total 
K80 

t 

100 
90 

OJ 80 c 
'iii 70 VJ 
Cil 

0... 60 
:::-e 0 50 
Q) 
> 40 
~ 30 :::::l 

E 20 :::::l 
0 10 

0 
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Sec RoTaii 

Size 
\Jm 

300 
2-2 
150 
106 
75 
53 
38 
-38 . 
56 

10 

SGS Minerals Services 
Size Distribution Analysis 

Test No.: V4 

Weight % Retained 
grams Individual Cumulative 

0.0 0.0 0.0 
0.5 0.3 0.3 
1.0 0.7 1.0 
3.8 2.5 3.5 
11.7 7.7 11.3 
15.2 10.1 21.3 
17.2 11.4 32.7 

101.6 67.3 100.0 
151.0 100.0 . 

Particle Size Distribution 

i,..oo '" 
.- -

.... -
./ 

• 

K80 = 56lJm 

100 
Screen Size (micrometers) 

SGS 

Project No. 
11366~02 1 

% Passing 
Cumulative 

100.0 
99.7 
99.0 
96.5 
88.7 
78.7 
67.3 
0.0 
. 

1,000 

131 
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