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Screen Performance Optimization

Part 2a: Smart Screen Systems

Introduction:

A Smart Screen Systems screening device was installed in the pilot plant
at the Coleraine Mineral Research Laboratory. As installed, the machine holds
one pre-tensioned panel at 25-degrees from horizontal. Currently, single or two
panel machines are available, and can be manufactured at the deck angle
required for optimum performance. The effective screen cloth surface area on
the pre-tensioned panels was 43" wide by 34" long, and the feed stream was
distributed evenly along the 43" wide surface. The panel installation system was
very simple, consisting of six cams used to hold an edge bracket onto the panel.
A single individual can change a panel in just a few minutes.

The scope of work for this project follows the pattern set in Part 1, in which
five tests were completed on each of two feed samples, one from Hibbing
Taconite, and one from Northshore Mining. The scope of work for Part 2 also
includes silica and magnetic iron assays on head samples as well as on each
size fraction. Otherwise, the test plan was identical to the previous part.

For each material, initial tests were completed to achieve the established
separation criteria as in Part 1. These criteria were to achieve a split at near 100
microns for the Hibbing Taconite material, and to achieve an undersize grade
close to 90% —325 mesh for the Northshore Mining material. Once the panel
was selected and other operating issues were resolved, a formal test sequence
was conducted using two values for feed rate and two values of feed solids that
were just higher and just lower than in the initial tests. The idea was to bracket
the optimum separation and measure the variation in screen performance as
these two parameters varied. As seen in Table 1, the four tests were completed
in a 2x2 pattern, and a fifth test was a repetition of one of the first four in order to

measure experimental error.
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Test results are summarized in Table 1 on Page 3, and Figures 1 and 2,
on pages 4 and 5 respectively. All of the raw data and balanced data can be
found in Appendix A, and Figure 3 on page 6 is a graph of the feed size
distributions for each test.

Discussion:

During Hibbing Taconite tests, a few issues are noteworthy. In the initial
tests, the precise target of 100 microns appeared to fall in between two panels
that were on hand. One panel split on the fine side, and the other split on the
coarse side. Because of project timing, the finer panel was used. After
completing the test sequence, the split was found to be suitably close to the
target split. However, the Smart Screen system can be fitted with any frame
mounted or pre-tensioned panels using screen cloth of the appropriate mesh.
Second, the screen capacity was much higher than the pump capacity for
Hibbing Taconite feed. Therefore, the full capacity of the machine for Hibbing
Taconite could not be determined. Once again, project timing dictated that the
tests be completed, as a larger pump was not available.

The material balance was calculated within Microsoft EXCEL, using a
weighted linear regression to first calculate the global mass split and then using
the LaGrange formulation to calculate the balanced assays. The balance
calculations used both the head assays and the silica and magnetic iron assays
of each size fraction, but the two were included as if they were independent of
each other. In this way, the mathematical error minimization technique applies to
all the data instead of forcing the error to accumulate in the minus 500 mesh
data. Asin Part 1, the presence of small amounts of material in the coarsest size
fractions challenges the agreement between the measured head assays and the
head assays calculated from the size fractions. These particles do not have a
strong impact on the final weight split calculations due to their small mass, but
they can result in insignificant but unusual values for percent recovery to the
coarse stream in coarse particle sizes.
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Table 1: Test Results Overview

Test Plan Actual Conditions
Oversize Tested Machine
Feed Flow Oversize Feed Rate Feed Rate
Material Solids Rate [Flow (GPM) Feed Solids  (ltph} * {itph) *
Hibbing Taconite _ High High 116 49.8% (8.47) {nia)
Hibbing Taconite High  Low 1.01 49.5% (6.79) (nla)
_Hibbing Taconite  Low Low 0.66 42.3% (5.42) {nia)
_Hibbing Taconite  Low High 1.58 42.8% (6.76) (nia)
Hibbing Taconile  Low Low .75 42.8% (5.77) {nia}
_..Northshore _ _ High High 18.7 49.3% 7.73 15.5
Northshore High Low 9.80 49.3% 4.95 9.89
Northshore Low Low 10.8 40.7% 4.68 9.35
—...Northshore Low High 16.1 40.6% 5.71 11.4
Northshore Low Low 12.9 41.0% 5.00 10.0
* Hibbing Taconite Feed Rates were limited by pump capacity, not by screen capacity.
Test Plan Test Results
Oversize
Feed Flow Wgt % to Fines Partition
Material Solids Rate Oversize Bypass Slope Delta Silica
Hibbing Taconite __ High High 7.19% 2.32% 1.31 1.21%
_Hibbing Taconite ___High L.ow 8.19% 2.76% 1.21 1.32%
Hibbing Taconite  Low Low 5.83% 1.64% 1.69 1.26%
Hibbing Taconite  Low High 9.51% 2.74% 1.42 2.18%
Hibbing Taconite  Low Low 5.73% 1.42% 1.58 1.35%
Northshore High . High 62.4% 43.8% 1.51 20.83%
Northshore High Low 57.1% 35.2% 1.78 20.97%
Northshore Low Low 56.2% 29.1% 2.04 23.00%
Northshore Low High 58.1% 36.6% 1.65 21.35%
Northshore Low Low 56.6% 32.7% 1.82 20.40%
Test Plan Specific Objectives
Oversize Undersize
Feed Flow Undersize % % -325
Material Solids Rate d50 Silica Mesh
Hibbing Taconile  High High 101 3.64% 88.5%
Hibbing Taconite  High Low 97.6 3.68% 88.2%
Hibbing Taconite Low  Low 103 3.82% 87.9%
_Hibbing Taconite _ Low High 98.0 3.86% 87.2%
Hibbing Taconite _Low Low 104 3.63% 87.9%
Northshore High High 31.8 8.99% 90.7%
Northshore High Low 37.5 B8.76% 90.5%
Northshore Low Low 43.0 9.54% 88.2%
Northshore Low High 40.8 10.4% 87.7%
Northshore Low Low 42.1 10.0% 87.5%
3
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Figure 1: Partition Curves, Hibbing Taconite Feed
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Figure 2: Partition Curves, Northshore Feed
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Figure 3: Size Distribution Curves for the Two Feed Samples
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In this case, the insignificance of these values was emphasized simply by not
including them in Figures 1 and 2. The assays of these particles are also the
primary explanation for variances between the measured head assays and the
calculated head assays.

Figures 1 and 2 show the separation results for the Hibbing Taconite tests
and Northshore tests respectively. The charts show the percent recovered in the
coarse stream as a function of the particle size. Three important types of
information can be readily seen from this chart.

First, the slope of the line represents the cleanness of the separation,
since a vertical line would mean all of the particles coarser than that size would
be sent to the coarse stream, and all of the particles below that size would report
to the fine stream. Obviously, the slope is a measure of both the amount of fines
in the coarse, and the amount of coarse in the fines, in the particle sizes nearest
the split size. The higher the slope value, the better the separation.

Secondly, the size at which 50% of the feed reports to the coarse and
50% of the feed reports to the fines can easily be read from the chart. Since real
separations are not vertical lines, this point (called the dsg) is an overall indication
of the size where the vertical line would be if the separation were perfect. Froma
practical standpoint, the assay by size data in Appendix A shows how this
number can be important. The Hibbing Taconite feed stream shows pronounced
silica assay changes starting from 5% at 53 microns, tripling to near 15% at 75
microns and then more than doubling again at 105 microns up to values near
40% silica. This is an eight-fold increase in silica in two size fractions. This
reveals the importance of the separation at approximately 100 microns.

Finally, the amount of the finest material that reports to the coarse stream
is presented by observing the value at which the line flattens out on the fine end.
These particles do not belong in the coarse stream, but are there due to various

inefficiencies in the separation, including water flow rates, or even water
entrainment effects.

Regarding the Hibbing Taconite separation, the data in Table 1 shows
several interesting features. First, the slope of the partition curve appears to be
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inversely related to the feed solids, indicating that a cleaner split is available at
the lower feed solids values. A small average shift in dsg to the coarse side is
also apparent at the lower feed solids, as shown in Figure 1, but the dso depends
more on the combination of feed solids and feed flow rate. Interestingly, at high
solids, the d50 follows the oversize flow rate directly, but at low solids, the
relationship is reversed. On the other hand, the weight percent reporting to the
oversize shows an increased sensitivity to feed flow rate when the solids are at
the lower value. Since this stream can result in lost productivity, the low feed
solids needs to be coupled with the lower feed rate. The silica in the undersize
stream does not appear to have a strong relationship with the controlled
variables, although each of the values is quite low.

Northshore data also shows significant relationships between the
controlled variables and the measured responses. In particular, the weight split
and the fines bypass values follow each other, and average higher with higher
feed solids, and lower at the low feed solids, coupled with a similar relationship
with feed flowrate. The weight split and fines bypass data associates with higher
values at higher oversize flow rates, and likewise lower values with the lower flow
rates. The undersize target of 90% - 325 mesh was successfully bracketed by
these tests conditions, but appears related to the feed solids more than to the
feed flowrate. In this case, however, the finer underflow size values correspond
to the higher solids values. Just as with the Hibbing data, the partition curve
slopes follow the feed solids values relatively well, showing that lower slopes
correspond to the higher solids.

Figure 3 is included simply to check on possible drift of the feed size
distributions. As each slurry sample was used in five continuous tests, there was
a possibility that the first sample might be coarser than the fifth sample due to the
number of trips it made through the feed pump. This condition was checked
mathematically for the - 270 mesh data, and no association was found to exist
between this size and the test order, nor between this size and the feed solids or

feed flowrate inputs.
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Conclusi R jation:
As supported by the data in this report, the Smart Screen Systems product
has been shown to be a viable candidate for screening applications on the
Minnesota Iron Range. It is hoped that performance details presented here will
be used by mine managers and technical staff in determining the best size
separation device for their plant. To better characterize the application of this
device for any given separation, additional tests are recommended following one
of two methods. First, a machine can be placed in the appropriate plant and
plumbed in using a slip stream, or secondly, several 55 gallon drums of feed
sample can be collected and shipped to the Coleraine Minerals Research

Laboratory pilot plant for more detailed optimization tests.
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Appendix A: Raw and Balanced Data:

Hibbing Taconite Test 1
High Salids High Flow Screen Feed | Screen Undersize i Screen Oversize
RBalancad Data
Weight  Silica Maglron] Weight Silica Maglron; Weight Silica Maglron
Balanced Head Assays: 478% 63.37% 358% 64.60% 20.36% 47.39%
Head Assays Calculated from Size: ] 100.0% 4.79% 65.83% | 9281% 364% 67.11%; 7.19% 19.68% 49.33%
Balanced % Solids: 49.78% 48.32% 81.48%
Water Weight Spiit: 100.0% 98.4% 1.6%
i
Dry Massflow {liph): 8.47 7.86 0.61
Water (itph}: 8.54 8.40 0.14
Volumaetric fiow (GPM); 45.78 44.62 1.16
mesh microns Measured Size and Assay Data
Weight Silica Maglron! Weight Silica Maglron! Weight Silica Maglron
3 8700 1000 000% 0.00% 1000 000% 0.00% 1000  000% 0.00%
4 4750 1000 000%  0.00% 1000 000% 0.00% 1000 000% 0.00%
6 3350 1000 0.00% 0.00% 1000  0.00% 0.00% 1000  000% 0.00%
8 2360 1000 000% 0.00% 1000  000% 0.00% 1000 000% 0.00%
10 1700 1000 0.00% 0.00% 1000  000% 0.00% 1000 0.00% 0.00%
14 1180 1000  000% 0.00% 1000 0.00% 0.00% 1000 000% 0.00%
20 850 1000 000% 0.00% 100.0 000% 0.00% 1000 000% 0.00%
28 600 1000 0.00% 0.00% 1000 0.00% 0.00% 99.9 0.00% 0.00%
35 425 99.9 0.00%  0.00% 99.9 0.00% 0.00% 95.8 0.00% 0.00%
48 297 997 26.64% 0.00% 99.5 26.10% 0.00% 99.5 37.47% 0.00%
65 212 994 38.70% 0.00% 992 2671% 0.00% 986 60.12% 000%
100 149 99.3  39.68% 26.88%] 99.1 2543% 3865% | 944 63.94% 14.24%
150 105 974  3981% 26.79% | 986 2457% 39.50%: 748 47.38% 2281%
200 74 939 15.94% 48.75%1 960 14.75% 5002% | 574 24.75% 4024%
270 53 779 497% 6431%; 803 505% 6504%; 317 6.78% B6148%
400 38 58.9 290% 68.70%;: 619 299% 68.93%{ 19.0 3.49% 68.29%
500 25 472 228% 70.43% | 497 229% T7034%1 161 254% 69.85%
Pan 291% 67.92% 289% 68.50% 351% 66.60%
Balanced Data
Weight Silica Magliron; Weight Silica Maglron] Welght Silica Magiron
3 6700 100.0% 0.00% 000% | 100.0% 0.00% 000% : 1000% 0.00% 0.00%
4 4750 100.0% 000% 0.00% | 100.0% 000% 000% | 100.0% 0.00% 0.00%
6 3350 100.0% 000% 000% | 100.0% 000% 0.00% { 1000% 0.00% 0.00%
8 2380 100.0% 0.00% 000% | 1000% ©000% 000% | 100.0% 0.00% 0.00%
10 1700 100.0% 000% 0.00% { 100.0% 000% 0.00% ; 100.0% 0.00% 0.00%
14 1180 100.0% 000% 0.00% | 100.0% 000% 0.00% ! 100.0% 0.00% 0.00%
20 850 100.0% 0.00% 0.00% | 100.0% 0.00% 0.00% ; 100.0% 0.00% 0.00%
28 600 100.0% 0.00% 000% | 1000% 000% 0.00% ; 999% 0.00% 0.00%
35 425 999% 000% 0.00% | 999% 0.00% 0.00% | 998% 000% 0.00%
48 207 99.6% 2664% 000% ! 996% 2597% 000% : 995% 37.73% 000%
65 212 99.3% 35.02% 000% | 993% 2B.30% 0.00% | 986% 60.31% 0.00%
100 149 98.9% 53.34% 1542% i 992% 1846% 1947% i 944% 62.985% 14.30%
150 105 97.0% 40.93% 26.80% | 98.7% 2134% 38.92% ! 74.8% 47.37% 2281%
200 74 934% 17.14% 47.63% ) 962% 13.12% 5154% 575% 24.74% 40.25%
270 53 772% 512% 6449% | 808% 491% 6488% | 318% 677% ©6147%
400 38 59.2% 296% 6881% 623% 293% 6883%; 19.0% 348% 6828%
500 25 47.1% 229% 70.38% ] 495% 228% 7039%: 151% 254% 6987%
Pan 291% 68.36% 290% 68.41% 351% 66.50%
Page A -1



Appendix A: Raw and Balanced Data:

Hibbing Taconite Test 2
High Sofids Low Flow Screen Feed i Screen Undersize i Screen Oversize
Weight  Silica Magiron Welght Silica Magiron] Weight  Silica Magiron|
Batanced Head Assays: 496% 63.19% 365% 64.55% 19.71% 48.01%
Head Assays Calculated from Size: | 100.0% 501% ©65.66% ] 91.81% 3.68% 67.10% | 8.19% 20.02% 49.58%
Balanced % Solids: 49.51% 47.80% 82.92%
Water Weight Split: 100.0% 98.3% 1.7%
Dry Massflow (liph): 6.79 6.23 0.56
Water (ltph): 6.92 6.80 0.11
Volumetric flow (GPM); 37.01 36.00 1.01
mesh microns Measured Size and Assay Data
Weight Silica Magliron; Weight Silica Maglron; Weight Silica Mag lroq
3 8700 1000 0.00% 0.00% 1000 0.00% 0.00% 1000 0.00% 0.00%
4 4750 1000 000% 0.00% 1000 0.00% 0.00% 1000 0.00% 0.00%
8 3350 1000 0.00% 0.00% 1000 0.00% 0.00% 1000 000%  0.00%
8 2360 1000  000%  0.00% 1000 0.00%  0.00% 1000 0.00% 0.00%
10 1700 1000 0.00%  0.00% 1000 0.00% 0.00% 1000 0.00% 0.00%
14 1180 1000 0.00% 0.00% 1000 0.00% 0.00% 1000 0.00% 0.00%
20 850 1000 0.00% 0.00% 100.0 0.00% 0.00% 1000 0.00% 0.00%
28 600 1000 0.00% 0.00% 1000 0.00% 0.00% 99.9 0.00% 0.00%
35 425 89.9 0.00% 0.00% 99.9 0.00% 0.00% 99.8 0.00% 000%
48 297 996 32.67% 0.00% 99.7 28.28% 0.00% 8996 3847% 0.00%
65 212 99.3 36.64% 0.00% 99.4  28.28% 0.00% 98.6 59.64% 0.00%
100 149 99.0 49.23% 21.07% | 99.3 3356% 3141%; 941 66.12% 13.66%
150 105 97.0 38.25% 27.43% ] 98.8 2B.72% 3554%! 758 4B68% 22.75%
200 74 934 15.86% 4766% | 96.1 14.35% 5049% 577 23.33% 4082%
270 53 76.2 484% 64.84%: 804 559% 65.62% | 317 8.18% 61.80%
400 38 57.7 297% 68.80%| 614 290% 69.23% 182 381% 67.86%
500 25 457 232% T70.7M%| 482 230% 70.34%; 138 288% 69.71%
Pan 288% 68.40% 322% 67.51% 391% 65.98%
Balanced Data
Weight Silica Maglron; Weight Silica Magiron; Weight Silica Maglron
3 6700 100.0% 0.00% 000% | 100.0% 0.00% 0.00% : 1000% 0.00% 0.00%
4 4750 100.0% 0.00% 0.00% ! 100.0% 000% 0.00% ! 100.0% 000% 0.00%
6 3350 100.0% 000% 0.00% | 100.0% 0.00% 000% | 1000% 0.00% 0.00%
8 2360 100.0% 0.00% 0.00% | 100.0% 0.00% 0.00% | 100.0% 0.00% 0.00%
10 1700 100.0% 0.00% 0.00% | 100.0% 0.00% 0.00% i 100.0% 000% 0.00%
14 1180 100.0% 000% 0.00% ; 100.0% 000% 000% | 100.0% 000% 0.00%
20 850 100.0% 000% 000% | 100.0% 000% 0.00% | 100.0% 0.00% 0.00%
28 600 100.0% 0.00% 0.00% | 100.0% 000% 000% | 999% 000% 0.00%
35 425 99.9% 000% 000% | 99.9% 000% 000% | 998% 000% 0.00%
48 297 996% 31.13% 000% | 996% 30.45% 000% ! 996% 3851% 000%
65 212 993% 36.26% 000% | 994% 2845% 0.00% | 986% 59.67% O0.00%
100 149 98.9% 58.01% 1565% ! 99.3% 23.07% 21.05% ] 943% 68.09% 14.09%
150 105 96.9% 41.36% 2651% | 988% 17.63% 3875% 75.9% 48.65% 22.76%
200 74 93.1% 16.82% 47.21% ) 96.3% 12.65% 51.31% ] 57.9% 23.32% 40.82%
270 53 76.2% 542% 6499% | 802% 502% ©6546%: 318% 8.16% 61.80%
400 38 57.7% 295% 68.99%! 61.2% 291% 69.06% | 184% 361% 67.84%
500 25 460% 232% T7050% | 48.8% 230% 7053% 140% 268% 69.76%
Pan 299% 68.01% 297% 68.07% 3.79% 8547%
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Appendix A: Raw and Balanced Data:

Hibbing Taconite Test 3
Low Sofids Low Flow Sereen Feed | Screen Undersize | Screen Oversize
Balanced Data
Weight Silica Magliron] Weight Silica Magliron; Weight Silica Maglirony
Batanced Head Assays. 550% 62.84% 424% 64.12% 25.83% 4207%
Head Assays Calculated from Size: | 100.0% 5.14% 65.48% ! 94.17% 382% 66.84% ! 583% 26.50% 43.34%
Balanced % Solids: 42.35% 41.17% 78.72%
Water Weight Split: 100.0% 98.8% 1.2%
Calculated Data
Dry Massflow (itph): 54 51 0.32
Water {itph): 7.4 7.3 0.1
Volumetric flow (GPM) 37.9 37.2 07
mesh microns Measured Size and Assay Data
Weight  Silica Magiron] Weight Silica Magiron| Weight Silica Magiron|
3 6700 1000 0.00% 0.00% 1000 000% 0.00% 1000 0.00% 000%
4 4750 1000 0.00% 0.00% 1000 000% 0.00% 1000 0.00% 0.00%
6 3350 1000  0.00% 0.00% 1000  000% 0.00% 1000 0.00% 0.00%
8 2360 1000 0.00% 0.00% 1000 0.00% 0.00% 1000 000% 0.00%
10 1700 100.0 0.00%  0.00% 1000  0.00% 0.00% 1000 0.00% 0.00%
14 1180 1000 0.00% 0.00% 1000 000% 0.00% 1000 000% 0.00%
20 850 1000 0.00% 0.00% 1000 0.00% 0.00% 1000 000% 0.00%
28 600 1000 0.00% 0.00% 1000 0.00%  0.00% 99.9 0.00%  0.00%
35 425 99.5 3524% 0.00% 996  31.10% 0.00% g9.8 43.79% 0.00%
48 297 99.2 34.42% 0.00% 99.2 3067% 0.00% 99.4 43.79% 0.00%
65 212 989 37.79% 0.00% 989 30.88% 0.00% 98.1 62.36% 0.00%
100 149 98.5 52.35% 1946% ! 98.8 3235% 3240%, 912 6450% 13.57%
150 105 967 41.35% 2551%; 982 30.64% 3384% 642 51.21% 21.27%
200 74 931 16.94% 46.70%: 950 14.85% 4967% ! 463 2657% 38.78%
270 53 771 522% 65.02%; 803 576% 6544%| 244 7.05% 61.01%
400 38 57.0 288% 69.22%| 587 283% 69.13%: 151 3.74% 67.36%
500 25 45.7 213% 70.60%: 478 247% 7045% ¢ 119 262% 69.34%
Pan 271% 68.30% 273% 68.30% 383% 66.08%
Balanced Data
Weight Silica Magiron| Weight Silica Maglron Weight Silica Magiron
3 6700 100.0% 000% 000% ! 1000% 000% 0.00% | 100.0% 0.00% 0.00%
4 4750 100.0% 000% 000% | 100.0% 000% 0.00% | 100.0% 0.00% 0.00%
6 3350 100.0% 000% 000% | 100.0% 000% 0.00% | 100.0% 0.00% 0.00%
8 2360 100.0% 000% 000% | 100.0% O000% 0.00% | 100.0% 0.00% 0.00%
10 1700 100.0% 0.00% 0.00% | 100.0% 000% 000% | 1000% 0.00% 0.00%
14 1180 100.0% 000% 000% ! 1000% 0.00% 0.00% ; 100.0% 000% 0.00%
20 850 100.0% 000% 000% i 100.0% 000% 0.00% | 100.0% 000% 0.00%
28 600 100.0% 000% 0.00% | 1000% O000% 0.00% | 99.9% 0.00% 000%
35 425 99.6% 33.39% 0.00% | 996% 33.15% 0.00% | 998% 43.95% 0.00%
48 297 899.2% 32.81% 0.00% | 99.2% 3219% 0.00% | 994% 438%% 000%
65 212 989% 3794% 000% ! 989% 2988% 0.00% | 98.1% 6239% 0.00%
100 149 984% 62.06% 1863% ! 98.9% 46.80% 4691%! 91.3% ©64.76% 13.64%
150 105 96.4% 43.77% 22.67% 984% 15.01% 28.04% | 642% 651.20% 21.28%
200 74 926% 17.45% 46.80% ! 955% 14.07% 49.78% ! 464% 2657% 3877%
270 53 77.0% 555% 65.04%: 803% 542% 86540% ) 244% 7.03% 61.01%
400 38 566% 287% 69.15% ! 591% 284% 68.19% | 152% 3.74% 67.36%
500 25 457% 215% T051% ] 478% 215% 7053%; 119% 261% 69.37%
Pan 2.73% 68.28% 271% 68.32% 382% 6591%
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Appendix A: Raw and Balanced Data:

Hibbing Taconite Test 4
Low Solids High Flow Screen Feed i Screen Undersize | Screen Oversize
Balanced Data
Weight  Silica Maglron] Weight Silica Maglron| Weight Silica Magiron
Balanced Head Assays: 579% 62.62% 363% ©64.66% 26.32% 43.27%
Head Assays Calculated from Size: | 100.0% 564% 65.25% i 90.49% 386% 67.55% 951% 22.64% 43.38%
Balanced % Solids: 42.81% 40.99% 74.07%
Water Weight Split: 100.0% 97.5% 2.5%
Calculated Data
Dry Massflow (itph): 68 6.1 0.64
Water (ltph): 9.0 88 02
Volumetrc flow (GPM): 46.5 44.9 16
mesh microns Measured Size and Assay Data
Weight Silica Maglron] Weight Silica Maglron] Weight Silica Maglirond
3 6700 100.0  0.00% 0.00% 1000 0.00% 0.00% 1000 0.00% 0.00%
4 4750 1000  0.00% 0.00% 1000 000% 0.00% 1000 000% 0.00%
6 3350 1000 0.00% 0.00% 100.0 0.00% 0.00% 1000 000% 0.00%
8 2360 100.0 0.00% 0.00% 1000 000% 0.00% 1000 000% 0.00%
10 1700 1000  000% 0.00% 1000 000% 0.00% 1000 0.00% 0.00%
14 1180 1000  0.00% 0.00% 1000  000% 0.00% 1000 0.00% 000%
20 850 1000 000% 0.00% 1000 000% 0.00% 1000 0.00% 0.00%
28 600 1000  0.00%  0.00% 1000  0.00% 0.00% 99.9 0.00%  0.00%
35 425 100.0 2868% 0.00% 99.7 3254% 0.00% 99.7 40.27% 0.00%
48 297 998 2868% 0.00% 994  31.67% 0.00% 99.4  40.27% 0.00%
65 212 994 2868% 3557% 99.1 29.91% 3448% | 979 2956% 1574%
100 149 991 4550% 23.17%:¢ 989 31.36% 33.22% | 91.1 33.10% 1351%
150 105 969 39.19% 2880%: 982 2747% 3669%: 63.3 47.47% 20.85%
200 74 925 1595% 4824%; 949 1480% 49.18% 458 23.68% 3833%
270 53 75.4 487% 65.20%! 79.0 482% 64.88%; 252 768% 61.04%
400 38 56.3 299% 68.86% 603 295% 69.19% | 16.1 3.72% 68.01%
500 25 43.8 215% 7033% 469 220% 7038%, 126 252% 69.92%
Pan 3.15% 68.21% 291% 68.62% 365% 67.03%
Balanced Data
Weight Silica Maglron Weight Silica Magliron! Weight Silica Mag lron|
3 6700 100.0% 0.00% 0.00% ; 100.0% 000% 000% | 1000% 0.00% 0.00%
4 4750 100.0% 000% 0.00% | 100.0% ©000% 0.00% ; 100.0% 0.00% 0.00%
6 3350 100.0% 0.00% 0.00% : 100.0% 0.00% 000% ! 1000% 000% 0.00%
8 2360 100.0% 0.00% 000% | 100.0% 0.00% 000% | 100.0% 0.00% 000%
10 1700 100.0% 0.00% 000% | 100.0% 0.00% 000% | 100.0% 000% 0.00%
14 1180 100.0% 0.00% 0.00% ; 100.0% 0.00% 0.00% ; 100.0% 0.00% 0.00%
20 850 100.0% 0.00% 000% | 1000% 000% 0.00% | 100.0% 0.00% 0.00%
28 600 100.0% 0.00% 000% ; 100.0% O000% 0.00% | 999% 0.00% 0.00%
35 425 938% 32.67% 000% | 998% 31.65% O000% | 998% 40.68% 0.00%
48 297 996% 31.84% 000% | 996% 30.11% 000%  994% 40.40% 0.00%
65 212 99.2% 29.32% 31.40%! 99.3% 20.20% 3962% | 97.9% 20.54% 1582%
100 149 984% 29.00% 15.09% ] 992% ©638% 23.37% @ 91.2% 33.21% 13.54%
150 105 952% 43.57% 21.95% ! 985% 27.44% 26.30% | 63.5% 47.45% 20.90%
200 74 90.6% 17.08% 46.59% ! 953% 13.27% 51.37% . 46.0% 23.66% 38.36%
270 53 739% 503% 64.78%] 790% 468% 6528% 253% 7.66% 61.08%
400 38 556% 299% 69.00% 59.7% 295% 69.05% ! 162% 3.71% 67.99%
500 25 431% 218% 70.35% 463% 217% 7036%! 127% 251% 6991%
Pan 3.07% 69.41% 3.06% 65.49% 3.67% 66.65%
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Appendix A: Raw and Balanced Data:

Hibbing Taconite Test 5
Low Solids Low Flow Screen Feed {  Screen Undersize Screen Oversize
Balanced Data
Weight Silica Maglroni Weight Silica Maglron] Weight Silica Maglirony
Balanced Head Assays: 500% 63.09% 365% 64.38% 27.20% 41.91%
Head Assays Calculated from Size: § 100.0% 4.59% 65.67% ! 94.27% 363% 67.10% i 573% 2047% 42.12%
Balanced % Solids: 41.93% 40.81% 76.67%
Water Weight Split: 100.0% 98.7% 1.3%
Calculated Data
Dry Massflow (fiph): 58 54 0.33
Water (ltph): 8.0 79 0.1
Volumetric flow (GPM); 40.9 40.2 07
mesh microns Measured Size and Assay Data
Weight Silica Maglironi Weight Silica Maglron, Weight Silica Magirony
3 6700 1000 0.00% 000% | 1000 000% 0.00% 1000  0.00% 0.00%
4 4750 100.0  0.00% 0.00% 1000  0.00% 0.00% 1000 0.00% 0.00%
6 3350 1000 000% 000% | 1000 0.00% 0.00% 1000 0.00% 0.00%
8 2360 1000 000% 000% | 1000 0.00% 0.00% 1000  0.00%  0.00%
10 1700 1000 0.00% 000% | 1000 000% 0.00% 1000  0.00% 0.00%
14 1180 1000 0.00% 0.00% | 1000 000% 0.00% 1000 0.00% 0.00%
20 850 1000 0.00% 0.00% 1000 0.00% 0.00% 1000  0.00%  0.00%
28 600 1000 000% 0.00% 1000 0.00% 0.00% 99.9 0.00%  0.00%
35 425 997 3588% 0.00% 99.9  30.63% 0.00% 99.8 41.41% 0.00%
48 297 99.4 3585% 0.00% 99.5 30.63% 0.00% 99.5 4141% 0.00%
65 212 99.2 0.00%  0.00% 99.3 0.00% 0.00% 98.0 0.00%  0.00%
100 149 99.0 000% 0.00% 99.1 000%  0.00% 91.0 0.00%  0.00%
150 105 97.1  42.79% 2554% ! 985 28.00% 3528%: 636 4B42% 21.11%
200 74 932 16.26% 4809% | 953 14.58% 50.36%; 453 24.09% 39.30%
270 53 77.3 487% 64.8%% 79.8 485% 6493%! 238 811% 61.18%
400 38 59.1 2.76% 68.84% 61.3 291% 68.77% 149 3.92% 67.56%
500 25 47.2 218% 70.46%: 486 224% 70.36% 1 120 271% 69.10%
Pan 282% 68.83% 270% 68.23% 3.71% 66.50%
Balanced Data )
Weight Silica Maglron| Weight Silica Mag iron] Weight Silica Magiron§
3 6700 100.0% 0.00% 0.00% | 100.0% 0.00% 0.00% | 100.0% 000% 0.00%
4 4750 100.0% 000% 000% | 100.0% 0.00% 0.00% | 100.0% 0.00% 0.00%
6 3350 100.0% 000% 0.00% | 100.0% 000% 000% | 100.0% 000% 000%
8 2360 100.0% 0.00% 0.00% | 100.0% 000% 000% ; 100.0% 0.00% 0.00%
10 1700 100.0% 0.00% 0.00% | 100.0% 000% 000% | 1000% 0.00% 0.00%
14 1180 100.0% 000% 0.00% | 100.0% 000% 000% ;| 100.0% 0.00% 0.00%
20 850 100.0% 0.00% 0.00% ; 100.0% 0.00% 0.00% | 100.0% 000% 0.00%
28 600 100.0% 000% 000% | 1000% 000% 000% | 989% 0.00% 0.00%
35 425 99.8% 34.21% 000% | 998% 33.89% 000% | 998% 41.39% 0.00%
48 297 99.5% 33.04% 000% | 995% 32.55% 000% | 995% 41861% 0.00%
65 212 992% 000% 000% ! 993% 0.00% 000% ! 980% 0.00% 0.00%
100 148 98.8% 000% 0.00% | 983% 0.00% 000% ; 91.0% 000% 0.00%
150 105 96.7% 42.90% 2528% | 98.7% 26.02% 38.04% | 836% 48.42% 21.11%
200 74 92.7% 16.68% 47.78% i 956% 14.02% 5082%; 453% 24.09% 39.30%
270 53 769% 499% 6476%; B0.1% 4.73% 65.06% ! 238% 810% 61.19%
400 38 588% 285% 6879% ! 615% 282% 6882% ! 149% 3HN% 67.57%
500 25 46.8% 222% 70.40% | 489% 221% T7042%; 121% 270% 69.11%
Pan 277% 68.59% 2.75% 68.62% 3.72% 66.56%
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Appendix A: Raw and Balanced Data:

Northshore Test 1
High Solids High Flow Screen Feed i Screen Undersize ! Screen Oversize
Balanced Data
Weight Silica Maglironi Weight Silica Magliron] Welght Silica Magirony
Balanced Head Assays: 29.71% 43.68% 888% 59.79% 42.28% 33.97%
Head Assays Calculated from Size: | 100.0% 28.76% 45.30% | 37.63% 8.99% 6247% | 6237% 40.65% 34.94%
Balanced % Solids: 49.25% 37.95% 60.05%
Water Weight Split: 100.0% 59.7% 40.3%
Calculated Data
Dry Massflow (ltph): 77 29 4.82
Water (ltph): 80 4.8 3.2
Volumetric flow (GPM) 425 23.9 18.7
mesh microns Measured Size and Assay Data J
Weight  Silica Maglron; Weight Silica Maglron Weight Silica Maglro
4 4750 1000 000% 000% | 1000 000% 0.00% 1000 000% 0.00%
6 3350 1000 000% 0.00% | 1000 000% 0.00% 1000  0.00% 0.00%
8 2360 1000 0.00% 0.00% | 1000 0.00% 0.00% 1000 000% 0.00%
10 1700 1000 000% 000% | 1000 000% 000% { 1000 000% 0.00%
14 1180 1000 000% ©000% | 1000 000% 000% : 1000 000% 0.00%
20 850 1000 000% 000% § 1000 000% 0.00% 1000 0.00% 0.00%
28 600 1000 0.00% 000% { 1000 0.00% 0.00% 99.9 0.00% 0.00%
35 425 99.9 0.00%  0.00% 99.9 0.00% 0.00% 99.9  000% 0.00%
48 297 99.9 0.00%  0.00% 99.9  0.00% 0.00% 99.9 0.00%  0.00%
65 212 986 69.94% 0.00% 98.8 50.74% 0.00% 99.6 76.22% 0.00%
100 149 984 80.84% 695% 89.7 48.99% 2580% | 973 76.80% 513%
150 105 90.¢ B82.66% 604% 99.5 4523% 2890%: 856 78.36% 588%
200 74 815 7466% 937% 993 48.76% 2598% ! 706 72.76% 9.01%
270 53 66.0 53.07% 2061% 955 33.28% 39.30% 47.8 54.02% 21.34%
325 45 594 27.15% 4590%: 90.6 18.53% 5383%: 404 31.13% 39.69%
400 38 534 16.05% 5589%; 843 1248% 6020% | 348 1661% 5273%
500 25 441 10.91% 62.55% 716 8.37% 63.64% 27.4 11.31% 61.10%
Pan 6.58% 64.41% 6.24% 64.76% 6.77% 64.24%
Balanced Data
Weight Silica Maglron, Weight Silica Magliron! Weight Silica Mag lrony
4 4750 100.0% 0.00% 0.00% | 100.0% 0.00% 000% { 100.0% 0.00% 0.00%
6 3350 100.0% 000% 000% | 100.0% 0.00% 000% ;: 100.0% 0.00% 0.00%
8 2360 100.0% 000% 0.00% | 100.0% 000% 000% | 100.0% 000% 0.00%
10 1700 100.0% 0.00% 0.00% 1§ 100.0% 000% 0O00% | 100.0% 000% 000%
14 1180 100.0% 000% 000% | 100.0% 0.00% 0.00% : 100.0% 0.00% 0.00%
20 850 100.0% 0.00% 0.00% | 100.0% 0.00% 0.00% | 100.0% 0.00% 0.00%
28 600 100.0% 000% 000% | 100.0% 000% 0.00% | 100.0% 000% 0.00%
35 425 999% 000% 000% ;| 100.0% 000% 000% i 999% 000% 0.00%
48 297 998% 000% 000% | 999% 000% 000% | 999% 000% 0.00%
65 212 996% 70.36% 0.00% | 998% 51.52% O000% | 996% 7574% 0.00%
100 149 98.3% 77.44% 6.08% | 99.7% 43.76% 59.31% | 974% 77.88% 539%
150 106 908% 79.70% 6.06%  995% 94.27% 2428% | 857% 7955% O587%
200 74 81.4% 73.28% 923% | 993% 71.58% 29.96% | 706% 73.30% 9.07%
270 53 65.7% 52.46% 22.16% . 956% 34.00% 37.09% | 47.7% 54.28% 20.68%
325 45 594% 27.36% 44.53% | 907% 1851% 5442% | 405% 3097% 4051%
400 38 534% 15.33% 5580% ) 843% 1275% 60.21% | 348% 17.07% 52.82%
500 25 441% 10.19% 6245%: 716% 856% 6367%] 275% 11.88% 61.17%
Pan 649% 64.51% 6.26% 64.74% 6.86% 64.14%
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Appendix A: Raw and Balanced Data:

Northshore Test 2
High Solids Low Fiow Screen Feod | Screen Undersize | Screen Oversize
Balanced Data
Weight Silica Maglron] Weight Silica Magiron| Weight Silica Mag Iron
Balanced Head Assays: 29.45% 42.81% 847% 59.83% 45.18% 30.03%
Head Assays Calculated from Size: | 100.0% 30.10% 45.62% | 42.86% 8.76% 62.65% ; 57.14% 46.11% 32.85%
Balanced % Solids: 49.29% 37.99% 63.46%
Water Weight Split: 100.0% 68.0% 32.0%
Caiculated Data
Dry Massflow (ltph): 49 21 2.83
Water (ltph): 5.1 35 16
Volumetric flow {GPM) 27.2 17.4 98
mesh microns Measured Size and Assay Data
Weight Silica Maglron; Weight Sillca Maglron: Weight Silica Mag Irovi
4 4750 1000 0.00% 000% { 1000 000% 0.00% 1000 0.00% 0.00%
6 3350 1000 000% 000% | 1000 000% 000% | 1000 O000% 0.00%
8 2360 1006 000% 000% ! 1000 0.00% 0.00% 1000  000% 0.00%
10 1700 1000 0.00% 000% | 1000 000% 0.00% 1000  0.00% 0.00%
14 1180 1000  0.00% 0.00% | 1000 000% 000% ! 1000 0.00% 0.00%
20 850 1000 0.00% 000% i 1000 000% 0.00% 1000 0.00%  0.00%
28 600 1000 000% 000% | 1000 0.00% 000% | 1000 000% 0.00%
35 425 1000 000% 0.00% ; 1000 0.00% 000% ;| 1000 000% Q.00%
48 297 99.9 0.00% 000% : 1000 0.00% 0.00% 1000  0.00%  0.00%
65 212 99.6 72.80% 0.00% 99.8 52.94% 0.00% 99.7 78.92% 0.00%
100 149 98.5 B83.98% 5.52% 99.7 52.70% 22.87% 98.0 88.16% 5.15%
150 105 90.6 78.96% 6.28% 99.5 52.71% 22.86% ! 851 8654% 568%
200 74 811  7594% 9.48% 983 5145% 2384% ! 687 77.84% 9.13%
270 53 656 54.14% 23.09%; 955 33.12% 408B4% | 43.8 5878% 21.17%
325 45 59.0 2554% 46.37% ] 905 17.39% 5461% i 357 2950% 42.19%
400 38 530 1545% 57.19% | 842 1251% 6068%: 299 2033% 53.15%
500 25 436 10.09% 6333%; 709 896% 63.89%: 232 13.03% 60.18%
Pan 657% 64.27% 6.46% 64.86% 774% 63.77%
Balanced Data
Weight Silica Magiron| Weight Silica Maglron! Weight Silica Magirony
4 4750 100.0% 0.00% 0.00% : 100.0% 0.00% 0.00% | 100.0% Q00% 0.00%
6 3350 100.0% 000% 000% | 100.0% 000% 0.00% ! 100.0% 0.00% 0.00%
8 2360 100.0% 000% 000% | 100.0% 0.00% 0.00% | 100.0% 000% 0.00%
10 1700 100.0% 0.00% 0.00% ; 100.0% 0.00% 0.00% | 100.0% 000% 0.00%
14 1180 100.0% 000% 0.00% | 100.0% 0.00% 0.00% | 1000% 0.00% 0.00%
20 850 100.0% 000% 000% | 1000% 0.00% 000% | 100.0% 0.00% 0.00%
28 600 100.0% 000% ©0.00% ! 100.0% 0.00% 000% | 100.0% 000% 0.00%
35 425 100.0% 000% 0.00% | 100.0% 000% 0.00% | 100.0% 0.00% 0.00%
48 297 999% 000% 0.00% | 1000% 000% 000% | 98.9% 0.00% 0.00%
65 212 99.7% T7262% 000% ; 998% 56.50% 000% | 99.6% 78.40% 0.00%
100 149 98.6% 85.52% 585% | 99.7% 54.56% 18.27% | 97.9% B7.53% 5.04%
150 105 91.0% 83.62% 603% | 993% 17.16% 19.16% ; B48% 84.89% 5T7%
200 74 816% 77.01% 935% | 99.1% 34.73% 2546% | 685% 774%% 917%
270 53 659% 5548% 23.14% | 954% 30.11% 41.02% ] 43.7% 58.32% 21.14%
325 45 59.1% 2566% 46.17% | 905% 17.27% 54.78% | 356% 29.47% 42.26%
400 38 53.1% 16.36% 56.75% | 84.1% 12.13% 60.87%: 298% 19.82% 53.38%
500 25 436% 10.42% 62.71% ] 709% B8.85% 64.08%: 231% 12.78% 60.66%
Pan 6.75% 64.44% 6.41% 64.81% 754% 63.59%
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Appendix A: Raw and Balanced Data:

Northshore Test 3
Low Solids Low Flow Screen Feed ! Screen Undersize Screen Oversize
Balanced Data
Weight Silica Magiron] Weight Silica Magiron; Weight Silica Maglrom
Balanced Head Assays: 30.99% 41.31% 7.99% 5873% 48.90% 27.75%
Head Assays Calculated from Size: § 100.0% 33.02% 43.28% | 43.77% 9.54% 62.22% | 56.23% 51.30% 28.53%
Balanced % Solids: 40.74% 29.44% 58.10%
Water Weight Spilit: 100.0% 72.1% 279%
Calculated Data
Dry Massflow {itph): 4.7 20 2.63
Water {itph): 6.8 49 18
Volumetric flow (GPM) 34.6 23.8 10.8
mesh microns Measured Size and Assay Data
Weight Silica Maglron| Weight Silica Maglron| Weight Silica Magiront
4 4750 1000 0.00% 0.00% 1000 000% 0.00% 1000 000% 0.00%
6 3350 1000  0.00% 0.00% 1000 0.00% 0.00% 1000 000% 000%
8 2360 1000 0.00% 0.00% 1000 0.00% 0.00% 1000  0.00% 0.00%
10 1700 1000 0.00%  0.00% 1000 000% 000% { 1000 0.00% 0.00%
14 1180 1000 0.00% 0.00% 1000 000% 0.00% 1000 000% 000%
20 850 1000 0.00% 0.00% 1000 0.00% 0.00% 1000 0.00%  0.00%
28 600 1000 000% 0.00% 1000 0.00% 0.00% 1000  0.00% 0.00%
35 425 99.9 000% 000% | 1000 000% 0.00% 1000 0.00% 0.00%
48 297 99.9 0.00% 0.00% 1000  0.00% 0.00% 99.9 0.00% 0.00%
65 212 997 B82.86% 0.00% 99.9 47.22% 0.00% 994 83.64% 0.00%
100 149 983 86.50% 624% 99.8 48.00% 2660% 97.0 88.28% 472%
150 105 89.7 85.20% 6.53% 99.5 49.14% 2567% | 817 8548% 6.04%
200 74 782 77.32% 9.50% 99.3 5250% 2302%; 631 78.06% 93%%
270 53 62.9 51.90% 2210%: 940 36.26% 3891%; 369 62.12% 16.88%
325 45 56.3 2578% 46.30% | 87.8 18.91% 5382%: 293 28.77% 4146%
400 38 505 16.17% 5662%; 808 12.94% 60.16% | 245 2062% 51.55%
500 25 42.1 10.96% 6262% | 66.6 8.98% 64.33% 18.5 13.60% 59.72%
Pan 6.78% 64.74% 6.59% 64.61% 8.06% 63.28%
Balanced Data
Weight Silica Maglron| Weight Silica Maglron! Weight Silica Magironf
4 4750 100.0% 000% 0.00% | 100.0% 000% 000% | 100.0% 0.00% 0.00%
6 3350 100.0% 000% 000% ! 100.0% 000% 0.00% ; 100.0% 0.00% 0.00%
8 2360 100.0% 000% 000% ! 100.0% 000% 0.00% | 1000% 0.00% 0.00%
10 1760 100.0% 000% 000% { 100.0% 0.00% 000% | 100.0% 0.00% 0.00%
14 1180 100.0% 000% 000% | 100.0% 0.00% 000% : 100.0% 0.00% 0.00%
20 850 100.0% 000% 0.00% | 1000% 000% 0.00% | 100.0% 0.00% 0.00%
28 600 100.0% 0.00% 0.00% | 1000% 0.00% 000% | 100.0% 000% 0.00%
35 425 100.0% 0.00% 0.00% | 100.0% 000% 000% ; 100.0% 000% 000%
48 297 99.9% 000% 000% | 100.0% 000% 000% ; 99.59% 0.00% 0.00%
65 212 99.6% 80.34% 000% | 999% 43.34% 0.00% | 994% 84.56% 0.00%
100 149 98.2% 86.73% 574% | 99.8% 4440% 3062% ! 97.0% 88.21% 488%
150 105 89.6% 85.11% 635% | 99.6% 44.68% 3245% 818% 8551% 6.10%
200 74 78.7% T7761% 953% | 99.1% 62.10% 16.14%: 628% 77.95% 9.38%
270 53 622% 56.53% 20.55% | 943% 27.53% 43.07% 37.2% 60.70% 1731%
325 45 55.4% 25.21% 46.28% ) 882% 18.07% 5396% 208% 29.12% 41.38%
400 38 49.6% 16.41% 56.30% | 812% 12.85% 60.28% 250% 20.47% 51.75%
500 25 408% 10.59% 6281%; 672% 9.06% 6430% 202% 14.10% 58.40%
Pan 692% 64.42% 655% 64.69% 7.86% 63.70%

Page A-8



—

—

Appendix A: Raw and Balanced Data:

Northshore Test 4
Low Solids High Flow Screen Feed } Screen Undersize | Screen Oversize
Balanced Data
Weight Silica Magiron| Weight Silica Maglron; Weight Silica Maglron
Balanced Head Assays: 30.56% 42.38% 921% 59.62% 4593% 29.97%
Head Assays Calculated from Size: | 100.0% 31.00% 44.70% ! 41.86% 10.37% 61.89% | 58.14% 45.85% 32.32%
Balanced % Solids: 40.56% 30.53% 53.13%
Water Weight Split: 100.0% 65.0% 35.0%
Calculated Data
Dry Massflow (itph): 57 24 3.32
Water (ltph): 84 54 29
Volumetric flow (GPM); 425 26.5 16.1
mesh microns Measured Size and Assay Data
Weight  Silica Maglron; Weight Silica Maglron! Weight Silica Magiron
4 4750 1000 0.00% 0.00% 100.0 000% 0.00% 1000 0.00% 0.00%
B 3350 1000 000% 0.00% 100.0 0.00% 0.00% 1000 0.00%  0.00%
8 2360 1000 000% 0.00% 1000 0.00% 0.00% 1000 0.00% 0.00%
10 1700 100.0 0.00% 0.00% 1000  0.00% 0.00% 1000 0.00% 0.00%
14 1180 100.0 0.00% 0.00% { 1000 000% 0.00% 1000 0.00% 0.00%
20 850 1000 000% 0.00% 1000 0.00% 0.00% 1000  000% 0.00%
28 600 1000  000% 0.00% 1000 0.00% 0.00% 1000 0.00% 0.00%
35 425 1000 000% 0.00% 1000 0.00% 0.00% 1000 0.00% 0.00%
48 297 1000 000% 0.00% 1000  0.00% 0.00% 1000  0.00% 0.00%
65 212 99.8 97.98% 0.00% 99.9 0.00%  0.00% 99.6 77.58% 0.00%
100 149 985 74.06% 545% 99.8 54.92% 21.19% ! 96.8 84.50% 4.46%
150 105 90.1 87.40% 568% 996 61.88% 1647%: 834 B2.78% 601%
200 74 801 B8160% 9.28% 99.2 57.76% 1914% | 667 72.98% 9811%
270 53 644 5760% 2384%; 938 37.00% 3733% ! 427 57.52% 1972%
325 45 576 24.70% 46.24% | 878 19.69% 52.03% 354 26.21% 4239%
400 38 517 16.95% 56.42%! 810 13.63% 5930%| 304 1872% 53.03%
500 25 426 987% 6290%: 682 929% 63.10% | 243 1226% 60.37%
Pan 7.05% 64.68% 8.58% 65.09% 737% 63.94%
Balanced Data
Weight  Silica Magiron! Weight  Silica Maglron, Weight Silica Magironf
4 4750 100.0% 000% 000% | 1000% 0.00% 0.00% i 100.0% 0.00% 0.00%
6 3350 100.0% 000% 0.00% | 100.0% 0.00% 0.00% ! 100.0% 0.00% 0.00%
8 2380 100.0% 0.00% 0.00% ! 1000% 000% 0.00% | 100.0% 0.00% 0.00%
10 1700 100.0% 000% 000% | 1000% 0.00% 000% : 100.0% 0.00% 0.00%
14 1180 100.0% 000% 000% | 100.0% 0.00% 0.00% | 100.0% 000% 0.00%
20 850 100.0% 0.00% 000% | 100.0% 0.00% 0.00% | 100.0% 000% 0.00%
28 600 100.0% 0.00% 0.00% | 100.0% 0.00% 0.00% | 100.0% 000% 0.00%
35 425 100.0% 0.00% 0.00% | 100.0% 000% 0.00% ! 100.0% 0.00% 0.00%
48 297 100.0% 000% 000% | 100.0% 000% 0.00% | 100.0% 0.00% 0.00%
65 212 99.7% 7586% 000% | 9898% 000% 000% | 996% B8539% 0.00%
100 149 982% 81.53% 505% | 99.8% 54.40% 18.09% 97.0% B8263% 458%
150 105 90.1% 8347% 596% | 994% 4224% 887% @ B34% 84.20% 591%
200 74 B0.2% 75.02% 927% | 99.1% 60.98% 18.51% | 66.7% 7526% 9.11%
270 53 842% 55.62% 2274% ) 937% 38.95% 39.08% | 429% 58.30% 20.12%
325 45 574% 24.11% 46.05% | 87.7% 20.00% 52.08% | 355% 26.52% 42.52%
400 38 516% 16.45% 56.23% | B80.9% 13.82% 59.35% 305% 18.04% 53.18%
500 25 426% 10.27% 6232%; 680% 9.18% 63.27%| 243% 11.90% 60.89%
Pan 692% 64.76% 6.63% 6520% 7.50% 63.86%
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Appendix A: Raw and Balanced Data:

Northshore Test §
Low Solids Low Flow Screen Feed i Screen Undersize : Screen Oversize
Balanced Data
Weight Silica Magliron] Weight Silica Magiron Weight Silica Magliron
Balanced Head Assays: 31.45% 41.80% 11.08% 59.61% 47.09% 28.15%
Head Assays Calculated from Size: | 100.0% 29.58% 43.90% ! 43.39% 10.05% 61.28% | 56.61% 44.55% 30.59%
Balanced % Solids: 41.04% 30.89% 54.86%
Water Weight Split: 100.0% 67.6% 32.4%
Calculated Data
Dry Massflow (ltph): 5.0 22 2.83
Water (fiph): 7.2 4.9 23
Volumetric flow (GPM); 36.6 236 129
mesh microns Measured Size and Assay Data
Weight Silica Maglron| Weight Silica Maglron! Weight Silica Maglrony
4 4750 100.0 000% 0.00% 1000 000%  0.00% 1000 0.00% 0.00%
6 3350 1000 0.00% 000% 1000 000%  0.00% 1000  0.00%  0.00%
8 2360 100.0 0.00% 0.00% 1000 0.00% 0.00% 1000 0.00% 0.00%
10 1700 1000 000% 0.00% 1000 000% 0.00% 1000 0.00% 0.00%
14 1180 1000 000% 0.00% 1000 000% 0.00% 1000  0.00% 0.00%
20 850 1000 0.00% 0.00% 100.0 0.00% 0.00% 1000 0.00%  0.00%
28 600 1000 0.00% 0.00% 1000 0.00% 0.00% 1000 000% 0.00%
35 425 1000 0.00% 0.00% 1000  0.00% 0.00% 1000 0.00% 0.00%
48 297 1000 0.00% 0.00% 1000 0.00% 0.00% 1000 0.00% 0.00%
65 212 99.7 75.32% 0.00% 89.9 51.14% 0.00% 99.6 79.10% 0.00%
100 149 978 7582% 577% 996 50.16% 24.86%| 96.7 83.96% 4.93%
150 105 839.1 71.10% 6.17% 99.4 52.16% 23.29% 83.0 67.68% ©6.04%
200 74 79.0 70.12% 964% 99.0 51.78% 2358% ! 658 74.94% 939%
270 53 629 5564% 2196%! 936 3598% 3740%! 407 5560% 18.79%
325 45 56.2 22.81% 4573%, 87.7 18.97% 5274%; 332 2831% 41.19%
400 38 50.3 1486% 5581%1 807 13.84% 5919% i 282 1930% 5294%
500 25 421 10.26% 62.73%! 67.2 9.80% 6359% ! 223 1281% 60.12%
Pan 6.80% 63.91% 597% 64.53% 7.37% 63.57%
Balanced Data
Weight  Silica Magiron] Weight Silica Maglron! Weight Silica Maglrong
4 4750 100.0% 0.00% 0.00% | 100.0% 0.00% 000% : 100.0% 0.00% 0.00%
6 3350 100.0% 000% 0.00% | 100.0% 000% 000% | 1000% 000% 0.00%
8 2360 1000% 000% 000% | 1000% 000% 0.00% | 1000% 0.00% 0.00%
10 1700 1000% 0.00% 000% ! 100.0% 000% 000% | 100.0% 0.00% 0.00%
14 1180 100.0% 0.00% 000% ; 100.0% 000% 000% | 1000% 0.00% 0.00%
20 850 100.0% 0.00% 000% | 100.0% 000% 0.00% | 100.0% 0.00% 000%
28 600 1000% 0.00% 0.00% ! 100.0% 000% 0.00% | 100.0% 0.00% 0.00%
35 425 100.0% 000% 000% | 1000% 0.00% 000% : 100.0% 000% 0.00%
48 297 100.0% 0.00% 0.00% | 100.0% 0.00% 000% | 100.0% 000% 0.00%
65 212 99.7% 73.99% 000% ! 998% 53.31% 0.00% | 996% 79.57% 0.00%
100 149 979% 79.73% 6.01% | 996% 43.93% 21.08% i 96.6% 8244% 4.87%
150 105 89.8% 68.79% 6.22% 99.1% 80.46% 13.98% | B826% 6851% 6.03%
200 74 79.8% 73.04% 963% ! 987% 26.00% 21.39%; 653% 7396% 940%
270 53 634% 53.75% 2161% | 934% 38.03% 38.26%: 405% 56.31% 18.90%
325 45 56.6% 24.12% 4562% | 875% 18.29% 5284% i 33.0% 2767% 41.22%
400 38 50.7% 15.98% 56.04%{ 80.5% 13.46% 59.11% | 27.9% 1864% 52.78%
500 25 419% 10.69% 6246%; 673% 967% 6368%! 225% 1257% 60.21%
Pan 653% 64.13% 6.04% B447% 7.686% ©63.34%
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