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test apparatus. The belt bed depth for the analyzed tests measured
2 inches for the fine ore and 3.5 inches for the coarse ore. Since bed
depth was impacted by feed conveyor belt speed, only one bed depth per

each composite ore size was possible.

Splitter Position

The cobber discharge splitter position was recorded as a percentage of
the maximum distance (8 inches) away from the magnetic pulley faée.
Three opening positions identified as 25 pct, 50 pct; and 100 pct. of
maximum opening were tested. More feed material is naturally directed to
the concentrate portion as the splitter opening is increased. Hand
operated (see figure 6), the splitter deflector plate helps to improve
and maintain a clean separation between the two cobbing products. This
plate (see figure 7), which can come within inches of the belt, is
located below the magnetic pulley at a point close to where the belt is
leaving the pulley. The splitter opening consequently aids the magnetic
separation of iron ore and increases the magnetic iron recovery by
controlling the amount of feed material which is ultimately directed to

the concentrate pile.

Magnetic Iron Content

The three ore types tested provided a span of values ranging from 11 pct
to 22 pct in magnetic iron content. The present cutoff grade at the

Minorca mine is 16 pct magnetic iron.

Size Consist

Size consist of the cobber feed was Timited to the secondary crusher
discharge (3 inches x 0 inches) and the tertiary crusher discarge

(1 inch x 0 inches).
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FIGURE 6. - Hand operated mechanical lever used to adjust splitter opening
plate .
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Magnetic Field Strength

Since budgetary constbéints did not permit major modification to the
original cobber design, i.e., the installation'of an electromagnetic head
pulley, the magnetic strength of the cobber was a single maximum value of
approximately 980 gauss for all field tests.

The unit of measure of magnetic field intensity or magnetic flux
density is the gauss. This is the measurement of the number of magnetic
lines of force present in a 12-centimeter area within the field of the
magnet. Since field intensity varies with position related to the face
of the magnet, the gauss rating method of evaluating magnetic strength
involves the determination of flux density (gauss) at specific given
distances from the face of the magnet (see figure 8).

The force index (FI) is an indication of the force that a magnet can
exert on an object in its field. The force index is defined as the

magnetic field intensity times its gradient.

| FI =B [ aB ]
' AX
Where:
FI = Forced index
B = Field intensity (gauss)
2_5 = Gradient (gauss/inch)

The gradient of a magnetic field is simply the change in gauss from one

point to another, divided by the distance between the points (see

figure 9). At the maximum magnetic field strength of 980 gauss at a
distance of 2 inches from the face of the magnet the force index for this

magnetic pulley was 142,100 gaussZ/inch.
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TABLE 3. - Chemical analysis of Minorca test specimens

Head analysis, pct Davis tubel -
Ore type |Total Fe| Fe™¢ | Mag Fe Concentrate, pct Tailing, pct
Weight|Total Fe| Si0» |Fe recovery| Total Fe

LC2: ' ' ’

Fine...| 31.9 10.0 | 13.49 | 19.47| 69.3 2.6 43.56 21.7

Coarse.| 31.9 10.0 | 17.07 | 24.60| 69.4 3.2 - 59.35 15.5
LC3/4: ;

Fine...| 39.9 10.5 | 21.34 | 30.67| 69.6 2.8 62.45 18.5

Coarse.| 30.4 10.0 | 19.13 | 27.40f 69.8 3.4 62.97 15.5
LC5: : o o

Fine...| 35.6 7.3 | 12.95 | 18.60] 69.6 2.4 - 38.80 25.1
 Coarse.| 31.0 3.2 | 10.86 | 15,60 69.6 3.0 33.80 25,2
1600 gram charges ground for 20 minutes in rod mill.

20



DISTANCE FROM PULLEY FACE, in

400

- 600

800

1,000

N

36

Face width

FIGURE 8. -..Gauss pattern for 36-inch-diameter DFC pulley



-2

GAUSS OR FORCE INDEX x IO

10,000

1,000

100

FIGURE

Q

Je

T T 1 I I T T | T T T
" N
_ N
=
Magnetic
/strength 7]
- .
L L | | | ! L L
0 | 2 3 4 5 6 7 8 9 I0 11 2

DISTANCE FROM MAGNET FACE, in

- Gauss and force index values for 36-inch-diameter DFC pulley

o
o



23

Field and Laboratory Testing

Bureau and Inland Stée] personnel conducted 67 dry magnetic field
cobbing iron ore tests during August 1986 (see appendix A). Material
from the various feed stockpiles was loaded into the cobber hopper with a
front-end loader (see figure 10). Feed material (10-30 tons per test)
was fed from a hopper and discharged onto a conveyor which passed over
the magnetic head pulley (see diagram figure 11). The dry cobbing test
facility successfully separated the feed material into an upgraded
magnetic iron concentrate and a waste or reject material containing a low
amount of magnetic iron. Figure 12 shows a typical field test separation
in progress. After separation the diameter and height of the cobber
concentrate and reject conical piles were measured, the volumes
determined, and the tonnages calculated using the respective material
densities as determined in the laboratory. These weights were used for
all material balances.

Homogenous 55-gallon drum samples of each feed stock material were
collected by Minorca enéineers in advance of p]annéd testing and shipped
to the Bureau. Bureau personnel received, mixed, and coned and quartered
each ore type and separated out three representative 20-kilogram samples
of each for analyses. One 20-kilogram sample was screened, sized, stage
crushed, and wet ground to prepare specimens for chemical and magnetic
iron analyses. A second 20-kilogram sample was stage crushed and used to
determine the bond grindability work index. Composite chemistry was
determined from this sample also. The third 20-kilogram sample was
stored for future use.

As each cobbing field test was run, four 3-1/2-gallon bucket-size

samples were collected from each test concentrate and reject product,
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FIGURE 10. - Front-end loader delivering feed material to the dry cobber

facility during a test run
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with three of these buckets shipped to the Bureau. The fourth bucket was
used by Inland Steel ]ab.personne1 to determine approximate magnetic iron
values using a satmagan. These magnetic iron analyses were run
relatively quickly and provided the initial weight and magnetic iron
recovery data to optimize the field test conditions. Upon receipt of the
test samples, Bureau lab personnel mixed, and coned and quartered each
and separated out 3 representative 20-kilogram samples to be treated in
the same manner as the head samples. Figure 13 details the lab testing
plan for the treatment of the test samples.

The Bureau laboratory investigation included sizing and chemical
analyses, bond grindability determinations, rod mill grind liberation,
and Davis tube determinations on selected cobber feed, concentrate, and
reject products.

To find the point of Tiberation size and optimum grind time,’éach
charge of the Minorca LC5 fine ore was ground separately for 5, 10, 15,
20, 25, or 30 minutes. Magnetic separation by Davis tube and sizing by
Leeds and Nothrup microéraé were made on the ore sample for each of the
six grinding times. The effect of grind time on particle (microtrac)
sizings and Davis tube grade and iron recovery are presented in table
4, The Davis tube results include analysis and distribution of total
iron, ferrous iron, and silica in the magnetic concentrate. The
microtrac sizings of the ore include surface area and mean and median
particle diameter,

The effect of the grind time on (1) the recovery of weight and total
iron and (2) assay of total iron and SiO» in the magnetic concentrate
from the Davis tube separation are plotted in figure 14. The effect of

grind time on mean and median particle diameter and surface area for

27
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TABLE 4. - Effect of grinding time on particle size and magnetic Davis tube separation of Minorca LC5-fine taconite ore

Grind Tube feed Tube concentrate,d pct Tube tailings, pct
time,l min|Mag Fe,|Particle diam,2 um Surface [Weight Analyses Distribution Weight Analyses Distribution
pct  [“Median Mean larea,? cm?/g| rec. |"Tot Fe | Si07 | Tot Fe [ Si0p |reject.| Tot Fe [ Si0p | Tot Fe | Si0»
5.0 14.2 35.0 55.0 1,000 24,6 | —-57.7 15.0 39.8 7.9 75.4 28.5 57.1 60.2 92.1
10.0 13.1 26.8 39.4 1,407 19.7 66.7 6.0 38.6 2.5 80.3 26.0 | 56.1 61.4 97.5
15.0 12.1 21.2 28.3 1,733 17.5 69.1 2.8 36.3 1.0 82.5 25.8 56.1 63.7 99.0
20.0 12.3 19.4 24.2 1,757 17.6 69.6 1.9 36.8 0.7 82.4 25.6 55.6 63.2 99.3
25.0 12.3 12.6 16.4 2,347 17.5 70.0 1.8 36.4 0.7 82.5 26.0 56.1 63.6 99.3
30.0 12.3 11.7 15.1 2,413 17.4 70.5 1.4 36.7 0.5 82.6 25.6 56.5 63.3 99.5

1600 grams of -10 mesh ore ground in 8 in x 10 in taboratory rod mill at 60 pct solids.

Sizing test conducted with Leeds and Northrup microtrac analyzer.

15 grams charge of ground material processed in a Davis tube (wet) at 5,000 gauss.
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particle size of the ore are plotted in figure 15. A grind time of 12
minutes (25 microns) was fequired to produce an acceptable grade of 68
pct iron and 5 pct SiOp in the magnetic fraction (see figure 14).

As shown in figure 14, extending the grind time produced a
higher-grade magnetic concentrate product. The iron grade and recovery
begin to level off after about a 20-minute grind, yielding 69.6 pct iron
and 1.9 pct Si02 in the magnetic fraction. This grind produced a medium
particle diameter of 19.4 microns (see figure 15). A 20-minute rod mill
grind was used to treat all feed samples in the Davis tube tests.

Chemical analyses included a determination of total and ferrous iron
and silica using standard wet chemistry techniques. Davis tube analyses

and bond ball mill indices were determined using standard procedures.
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Section IV

TEST RESULTS

Cobber Field Data and Material Balances

Sixty-seven tests were conducted in the field. The field data for
all tests are given in appendix A. Of these, only the 12 best tests,
those run at the slowest permissible conveyor belt speed (197
feet/minute) and at the optimum belt bed depth (3.5 inches for coarse ore
and 2 inches for fine ore), were selected for detailed analysis. This
was the Towest speed obtainable due to the constraints imposed by
equipment design. Operating data from these tests are summarized in
table 5. No comparable data exist relating belt speed with other
important parameters. Chemical analyses as per the lab testing plan were
performed on the 12 test samples and the analyzed and ca]cu1ated“(from
individual size fractions) material balances are summarized in tables 6
and 7, respectively. Detailed chemical analyses and Davis tube results
on the individual size fractions of cobber feed, concentrate, and reject
products from the 12 tests are listed in appendix B.

Field cobbing of the test materials produced an enriched iron ore
concentrate and a low-grade reject material. Cobber concentrate weight
recoveries ranged from approximately 25 to 98 pct for the fine ores and
36 to 86 pct for the coarse ores tested (see tables 6 and 7). The weight
loss for the fine ore occurred principally in the -1/2-inch size
fractions, while weight 1655 for the coarse ores occurred principally in
the +1l-inch size fractions, and particularly in the +5/8-inch -2-1/2-inch

size fraction (see figure 16). Magnetic iron recovery similarly ranged
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TABLE 5. - Dry magnetic belt cobbing test parametersl

34

est number[Ore code| Cobber feed [Belt speed,| Bed depth, |[Splitter set- |Concentrate,] Reject,
Ton |[Ton/hr ft/min inch ting, pct open ton ton
Fine:
86-023...| LC2 26.89 396 197 2.0 100 22.92 3.97
86-025...| LC2 25.30 396 197 2 50 14,99 10.31
86-026...| LC3/4 | 24.01 396 197 2 50 20.91 3.10
86-028...| LC3/4 | 28.77 600 197 2 100 12.77 16.00
86-035...| LC5 32.12 400 197 2 100 14,87 17.25
86-037...| LC5 27.64 400 197 2 50 6.14 21.50
Coarse:
86-040...| LC3/4 | 21.61 533 197 3.5 50 13.25 8.36
86-042...| LC2 23.97 533 - 197 3.5 50 12.00 11.97
86-044...| LC2 24,51 489 197 3.5 100 17.63 6.88
86-045...1 LC5 22.12 489 197 3.5 100 12.51 9.61
86-047...| LC5 "21.63 489 197 3.5 50 7.33 14.30
. 86-048...| LC3/4 | 23.48 489 197 3.5 100 20.16 3.32
IATT tests run at constant magnetic field strength of 900 gauss.



TABLE 6. - Analyzed cobber test summary datal

Test Head, pct Cobber conc., pctlCobber tails, pct] Cobber recovery, pct [Davis tube final grade,¢ pct
number |Ore code|Total Fe| Mag Fe|Total Fe{ Mag Fe |Total Fe| Mag Fe |Weight|Mag Fe|Total Fe| Head Concen%rate Tails
Fel Fe Fel
Fine:
86-023..| LC2 31.9 13.49 34.5 16.24 26.8 4.47 | 85.61} 95.43| 88.41 69.3 69.6 67.1
86-025..1 LC2 31.9 13.49 40.8 22.18 32.6 7.87 | 41.70] 66.76| 47.28 69.3 70.5 67.4
86-026..| LC3/4 39.9 21.34 37.4 23.36 24.0 10.03 | 87.63( 94.38] 91.71 69.6 69.1 64.6
86-028..| LC3/4 39.9 21.34 32.2 20.81 23.3 5.17 | 98.03| 99.58| 98.53 69.6 68.9 67.4
86-035..1 LC5 35.6 12.95 34.1 14,46 33.3 3.58 | 47.19| 78.37| 47.75 69.6 69.1 67.2
86-037..| LC5 35.6 12.95 39.7 26,12 31.7 7.20 | 24.87| 54.58| 29.36 69.6 69.1 68.4
Coarse:
86-040..] LC3/4 30.4 19.13 24.2 24,60 26.5 10.86 | 64.10| 80.19} 61.91 69.8 68.2 64.4
86-042..| LC2 31.9 17.07 35.3 24.03 23.8 8.75 | 52.55| 75.17| 62.10 69.4 68.4 62.8
86-044..| LC2 31.9 17.07 34.4 21.81 19.1 4,98 | 74.43| 92.70] 83.99 69.4 68.6 64.9
86-045..| LC5 31.0 10.86 32.9 22.04 29.0 3.81 | 60.91] 89.78| 63.92 69.6 69.1 66.0
86-047..| LC5 31.0 10.86 | 35.3 25.89 28.1 6.60 | 36.09| 68.94| 41.57 69.6 69.1 66.0
86-048..] LC3/4 30.4 19.13 31.7 22.14 23.6 6.97 | 86.36] 95.18] 89.50 69.8 67.9 65.8

1Data caTculated from analys

s on composite sample.
Davis tube concentrate produced from cobber head, concentrate and tailing (all at 20 minute grind).
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TABLE 7. - Calculated cobber test summary datal

Test Head, pct Cobber concentrate, pct[Cobber tails, pct] Cobber recovery, pct [Davis tube final grade,Z pct

number |Ore code| Total | Mag Fe| Total Fe Mag Fe [Total Fe | Mag Fe|Weight|Mag Fe|Total Fe| Head [Concentrate] Tails
Fe Fel Fel Fel
Fine:
86-023..| LC2 32.9 | 13.64 36.4 15.93 27.2 4,32 | 85.61} 95.62] 88.85 | 69.8 69.5 69.8
86-025..] LC2 32.9 | 13.64 43.0 21.36 29.3 7.52 | 41.70| 66.10| 51.14 | 69.8 70.0 69.1
86-026..| LC3/4 34,9 | 21.95 34.7 22,35 24.5 9.60 | 87.63] 94.13} 91.00 | 69.9 70.5 69.4
86-028..| LC3/4 34.9 | 21.95 33.7 20.63 21.6 4,61 | 98.03|-99.58]| 98.72 | 69.9 70.1 70.2
86-035..| LC5 34.7 | 12.77 36.3 14,50 31.9 3.69 | 47.19| 77.89| 50.41 | 69.4 69.4 69.9
86-037..| LC5 34.7 | 12.77 41.3 24,82 30.0 6.48 | 24.87| 55.99| 31.32 | 69.4 70.5 69.1
Coarse:
86-040..| LC3/4 31.4 | 17.61 32.3 23.26 22.4 7.94 | 64.10| 83.86] 72.06 | 69.3 70.6 69.4
86-042..]| LC2 32.6 | 18.08 36.2 25.22 22.3 9.01 | 52.55( 75.55( 64.28 | 69.8 71.3 69.3
86-044..| LC2 32.6 | 18.08 33.9 19.90 20.4 4.80 | 74.43] 92.27| 82.82 | 69.8 69.3 68.5
86-045..| LC5 32.6 | 10.46 34,2 21.45 28.1 3.05 | 60.91| 91.59] 65.55 | 69.3 70.0 68.9
86-047..| LC5 32.6 | 10.46 34.2 25.26 27.2 7.23 | 36.09| 66.33| 41.52 | 69.3 71.0 69.8
86-048..] LC3/4 31.4 | 17.61 33.4 22.63 21.5 7.53 | 86.36] 95.071 90.72 | 69.3 70.3 68.5
iData calculated from analysis from individual size fractions (see appendix B).

Davis tube concentrates produced from cobber head, concentrate and tailings (all at 20 minute grind).
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from approximately 55 to 99 pct for the fine ores and 66 to 95 pct for
the coarse ores tested (see tables 6 and 7). Magnetic iron loss in the
fine ore occurred principally in the -1/2-inch size fractions, while
magnetic iron loss for the coarse ore occurred principally in the +1-inch
size fractions, and particularly in the +l-inch -2-1/2-inch size fraction
(see figure 16). These observations generally occur throughout the 12
test runs and appear to be independent of splitter setting. Figures 17
and 18 generally support this contention.

Figures 19 and 20 show weight and magnetic iron recovery as a
function of particle size. The displacements of the comparable curves
indicate the impact of varying the dry cobbing machines splitter opening
from 50 pct open to 100 pct open. Table 8 summarizes the results on
cobber concentrate, magnetic iron weight, and magnetic iron recoveries as
the splitter adjustment 1is opened. Varying the splitter openiné-impacted
greatly on recoveries associated with the lean type ore materials (LC-2
and LC-5) and impacted'to a lesser extent with the higher grade type
material (LC-3/4). |

Table 8 also generally suggests that for the leaner grade ore (LC2
and LC5) the weight and magnetic iron recoveries increased as ore size
(fine vs. coarse) increased. For the high-grade ore (LC-3/4) the
opposite results occurred. This observation is based on limited data,
and additional testing is needed before specific recommendations relating

to the impacts of varying feed size can be made.
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TABLE 8. - Impact of splitter setting on cobber concentrate
weight, magnetic iron, and magnetic iron recovery1

Feed material Splitter setting Improvement,
50 pct open | 100 pct open pct
WEIGHT RECOVERY, pct
LC2-fine.ev.e.. 41.70 85.61 105.30
LC2-coarse.... 52.55 74.43 41.64
LC3/4-fine.... 87.63 98.03 11.87
LC3/4-coarse.. 64.10 86.36 34.73
LC5-fine..... . 24.87 47.19 89.75
LC5-coarse.... 36.09 60.91 68.77
MAGNETIC IRON, pct
LC2-fine...... 22.18 16.24 NA
LC2-coarse.... 24,03 21.81 NA
LC3/4-fine.... 23.36 20.81 NA
LC3/4-coarse.. 24.60 22.14 NA
LC5-fine..eesn. 26.12 14.46 NA
LC5-coarse.... 25.89 22.04 NA
MAGNETIC IRON RECOVERY, pct
LC2-fineeeesss 66.76 95.43 42.94
LC2-coarse.... 75.17 92.34 22.84
LC3/4-fine.... 94.38 99.58 5.51
LC3/4-coarse.. 80.19 95.18 18.69
LC5-fineesesss 54,58 78.37 43,59
LC5-coarse.... 68.94 89.78 30.23

NA  Not applicable.
lanalyzed cobber test data.



Bond Grindability Work Indices

Bond grindability work indices were determined for the 12 magnetic
cobbing field tests (see appendix D). Work indices were obtained for the
feed concentrates and the reject materials produced from each test. The
work index is defined as the total work input in kWh/short ton required
to reduce from theoretically infinite particle size to 80 pct passing 149
micrometers (approximately 67 pct passing 200 mesh). Using figures
obtained from screen analysis and grinding tests, a work index was

obtained using the following equation.

.- 4.45

Wi =

0.23 0.82 1 1
(p)  x (CBP) X [ -]
V=P YT F

where:
Wi = Work index, kWh/ton
F = 80 pct passing size of feed (microns)
p = 80 pct passing size of product undersize (microns)
Ggp = average grhms of undersize produced per revolution
P = screen size tested (100 mesh = 149 microns).

Work index values obtained from the taconite test products ranged
from 11 kWh/ton for the cobber concentrates to 15 kWh/ton for the reject
material (see table 9). Analysis of the data suggest a correlation
between the work index and the total iron content of the ore, i.e., the
higher the grade the lower the work index (see figure 21). Correlation
between the work index and magnetic iron (see figure 22) and silica (see
figure 23) was also apparent. These data suggest that the crushing and
grinding energy consumption could be reduced by rejecting the low-grade

(1ean) material at the coarsest size possible.
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TABLE 9. - Bond grindability work index

Test identifi-| Splitter set-|Ore descrip-| Head, |[Concentrate,| Tail,
cation number |{ting, pct open tion KWh/ton| KWh/ton KWh/ton
Fine:
86-0230c00ss 100 LC2-fine 12.44 12.03 13.28
86-025.400.s 50 LC2-fine 12.44 11.41 12.61
86-0260000ss 50 LC3/4-fine 12.19 11.50 13.10
86-028400enn 100 LC3/4-fine 12.19 12.44 14.65
86-035.0.0., 100 LC5-fine 11.63 12.55 13.33
86-037.cenne 50 LC5-fine 11.63 11.19 12.22
Coarse:
86-040000u.s 50 LC3/4-coarse| 12.15 11.99 13.60
86-042...... 50 LC2-coarse 13.15 11.90 13.30
86-044...... 100 LC2-coarse 13.15 12.27 14.89
86-045...4.. 100 LC5-coarse 11.26 11,98 13.22
86-047..... . 50 LC5-coarse 11.26 11.02 12.50
86-048...... 100 LC3/4-coarse| 12.15 11,32 14.03
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Section V * 49

ECONOMICS OF DRY COBBING

Because of the propriétary nature of company cost information and the
differences between flow sheets of the various mines, a range of costs
will be used to illustrate potential savings and expenses of dry cobbing.
Listed below are some potential areas of cost savings of dry cobbing. It
is assumed that the plant used in these calculations has a conventional
rod mill-ball mill-grinding circuit and is capable of producing 3.0
million tons of pellets per year.

Assumptions:
e Plant has a conventional rod mill-ball mill-grinding circuit.
e Pellet production: 3,000,000 1t pellets/year

e Crude ore production: 9,650,000 1t crude ore/year

o Weight recovery: 30 pct
e Magnetic iron recovery: 94 pct
e Concentrate magnetic iron: 65 pct

e Economic savings in the concentrator, excluding the impact of the
|
capital costs of installation of a dry cobbing unit, are found in

table 10.

TABLE 10. - Potential economic savings (ISMC)

Low endl | High endl | Averagel
Savings in rod mill Tiners....| $0.05 $0.10 $0.075
Savings in rod costSeeeceeeess .15 .30 .225
Power SavingS.eeeeeessoeeaes .12 24 .180

TRTT figures per Tong ton (1%) of run of mine feed (RMF).
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It is assumed that 9,650,000 1t of crude ore mined was from material
similar to test No. 86-026 LC3/4 (cobber weight reject of 12.37 pct,
containing 9.6 pct magnetic iron and magnetic iron recovery of 94.14
pct). The annual economic savings by not treating the material rejected

at the dry cobber is calculated as follows.

9,650,000 x 0.1237 1,193,705 1t reject material

1,193,705 x $0.075 = $90,000.00 - rod mill liners

1,193,705 x $0.225 = $269,000.00 - rods

1,193,705 x $0.18 = $215,000.00 - power
$574,000.00 - total

$574,000 + 3,000,000 1t pellets/year = $0.19/1t pellets

This calculation shows a potential savings in the concentration of
$0.19/1t pellets. There may be additional savings in ball mill media and
Tiner wear not accounted for in this calculation.

There is an offsetting factor to consider when looking at the savingﬁ
calculated above and that is the magnetic iron lost in the reject at the
dry cobber. The average magnetic iron recovery for sample No. 86-026
is 94.14 pct. Assume with higher grade run of mine feed (RMF) the
concentrator magnetic iron recovery goes up to 95 pct. The overall
magnetic iron recovery becomes 94.14 x 0.95 = 89.42 pct. Additional
crude ore will have to be mined to make up for the lost concentrate. For

sample No. 86-026 that amounts to 553,000 1t crude as shown below.

1,193,705 1t reject x 0.096 Mag Fe 114,596 Mag tons

114,596 Mag tons x 0.9413 Mag Fe rec. = 107,869 Mag tons

107,869 Mag tons = 0.65 Mag Fe in conc. 165,952 1t conc.

165,952 1t conc. + 0.30 wt. rec. 553,000 1t crude
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An additional 553,000 1t crude ore must be mined to make up for the
lost magnetic iron tons. Depending upon the mining and crushing costs of
a given mine,'the cost to mine and crush this additional crude ore could
more than offset the savings incurred in the concentrator,

There are other opportunities for savings with dry cobbing. At
Inland 60,000 1t of road rock is crushed per year to use on pit and
dump roads. The reject from a dry cobber could supply road rock for pit
and dump roads. In addition to this savings, any excess dry cobbing
reject not used by the mining company could be a saleable by-product to
contractors in the area.

Periodically, companies that have constructed a man-made dike to
enclose a tailings basin have to raise the dike to maintain the water
lTevel within dam safety requirements and maintain the necessary water
volume to supply reclaim water to the plant. Raising these dikes can be
a very expensive venture. The net result of rejecting material before it
reaches the concentrator and raising the concentrator feed grade through
dry cobbing would be less tailing going to the tailings dike. Less
tailing going to the dike would mean longer periods of time between dike

1ifts, resulting in fewer lifts during the 1ife of the mine.






Section VI

CONCLUSTONS AND RECOMMENDATIONS

Field testing and laboratory analysis of dry magnetic cobbing

taconite ores discerned the following:

Successful upgrading of taconite ores at both coarse and fine size
fractions was achieved, but magnetic iron recoveries were
unacceptable under these field test operating conditions.
Magnetic strength, conveyor belt throughput speed and splitter
setting are important parameters for dry magnetic cobbing. Field
tests were not run using optimum settings for these parameters.
Indications suggest that magnetic iron recovery will improve as
more ideal operating conditions are realized. Additional testing
is warranted to optimize these variables. |
Noticeable magnetic iron upgrading of lean grade taconite
material was attained. Certain material types currently
uneconomic could ée upgraded using magnetic cobbing to produce an
economically mineable and millable ore concentrate.

Bond work index va]uesAindicate that as the iron content of the
cobber concentrate increases, the energy associated with grinding
that material to liberation decreases. Crushing and grinding
energy consumption could be reduced by rejecting the low-grade

(lean) material at the coarsest size possible.

The following recommendations are made relative to the results

obtained from the cobbing test program.
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Modify the dry cobbing facility to accommodate testing at optimum
conditions, i.e., this will require structural changes and safety
improvements.

Construct test facility with variable electromagnet to determine
maximum field strength required to test various ore sizes.

Conduct tests using other taconite companies ore material.
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Appendix A--Field Test Data Sheets



TABLE A-1. - Field test data sheets

Test [Date,[ Size,[ Loads | Loader Total [Feed, tons[Diameter| Height [Volume | Tons [Diameter| Height [VoTume| Tons [Splitter [Bed thick-] Bed Belt [Tons,

number |1986 | type per bucket feed, |F0=1.5669 |concen- | concen- |concen-|concen-| reject,| reject,|reject|reject|position |ness, in. |width,|speed,| tph
run  |size, yd3| yd3 [TF=1,40 trate ‘ltrate, ft| trate | trate ft ft open, pct ft fpm

86-001..] 7-28LC-4 F[ (1) {1) ) (1) (&) (1) IS 4y 7™ ) (+) 100 4 () 32377 (1)
86-002..| 7-28{LC-4 F 4 4 16 25 13.3 5.43 251.46| 14.59 8.7 3.51 69.55| 4.04 100 3 2.9 | 323 | 815
86-003..| 7-28{LC-4 F 4 4 16 25 11.3 4,72 157.79{ 9.16 8.8 3.56 72.17{ 4.19 75 3 2.9 323 | 815
86-004..| 7-28|LC-4 F 4 4 16 25 10.0 4.56 119.38| 6.93 10.4 4,36 |123.46| 7.16 50 3 2.9 323 | 815
86-005..| 7-28|LC-5 F 4 4 16 25 7.0 2.75 35.28{ 2.05 12.1 5.02 |192.42| 11.17 50 3 2.9 323 | 815
86-006..| 7-28|LC-5 F 4 4 16 25 7.8 3.44 54.79| 3.18 10.9 4,52 |140.59]| 8.16 75 3 2.9 323 | 815
86-007..] 7-29{LC-5 F 4 4 16 25 8.2 3.31 58.27| 3.38 8.6 3.78 73.191 4.25 100 3 2.9 323 | 815
86-008..| 7-29(LC-5 F 4 4 16 25 8.6 |- 3.32 64.28| 3.73 12.1 4,68 |179.38| 10.41 50 2 3.4 323 | 650
86-009..] 7-30|LC-5 F 4 4 16 25 7.9 3.35 54.74) 3.18 11.7 4,90 |175.60f 10.19 75 2 3.4 323 | 650
86-010..| 7-30{LC-5 F 4 4 16 25 12.3 5.39 213.49( 12.39 10.4 3.97 |112.42| 6.52 100 2 3.3 323 | 650
86-011..| 8-04|LC-4 F 4 4 16 25 12.6 5.76 239.40| 13.89 5.8 2.20 19,37 1.12 100 2 3.5 320 | 663
86-012..| 8-04(LC-4 F 4 4 16 25 13.6 5.93 287.14| 16.66 7.4 2.73 |117.41] 6.81 75 2 3.5 320 | 663
86-013..}| 8-04({LC-4 F 4 4 16 25 14.2 5.83 307.76| 17.86 10.4 3.82 [108.17| 6.28 50 2 3.5 320 | 663
86-014..) 8-04jLC-2 F 4 4 16 25 10.3 4.44 123.32) 7.16 14.1 5.45 1283.66| 16.46 50 2 3.5 320 | 663
86-015..| 8-04|LC-2 F 4 4 16 25 11.9 5.05 187.22| 10.87 13.2 5.25 |239.48| 13.90 75 2 3.5 320 | 663
86-016..| 8-05|LC-2 F 4 4 16 25 13.3 5.94 275.08| 15.96 12.3 4,68 |185.36| 10.76 100 2 3.5 320 | 663
86-017..| 8-05(LC-2 F 4 4 16 25 12.4 5.36 215.76| 12.52 13.3 5.21 |[241.27| 14.00 100 3 3.4 320 | 947
86-018..| 8-05|LC-2 F 4 4 16 25 11.5 4,96 171.73| 9.97 14.6 5.72 |319.21| 18.52 75 3 3.4 320 | 947
86-019..| 8-05{LC-2 F 4 4 16 25 9.3 4.09 92.61| 5.37 15.5 6.10 383.67| 22.27 50 3 3.4 320 | 947

See footnotes at end of table.
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TABLE A-1. - Field test data sheets--Continued

Test |Date,| Size,| Loads | Loader Total [Feed, tons{Diameter| Height (Volume | Tons [Diameter| Height [VoTume] Tons [SpTitter |Bed thick-] Bed Belt [Tons,

number 1986 | type per bucket feed, |F0=1.5669 |concen- | concen- |concen-{concen-| reject,| reject,|reject|reject{position [ness, in. |width,|speed,| tph
run_isize, yd yd3  [TF=1.40 trate |trate, ft| trate | trate ft ft open, pct ft fpm

86-020..| 8-06|LC-2 F 4 4 16 25.00 10.7 4.28 128.29| 7.44 15.2 5.97 |361.10] 20.96 50 3 3.2 197 | 549
86-021..| 8-06|LC-2 F 4 4 16 25 12.5 5.38 220.08| 12.77 12.6 5.39 |224.03| 13.00 75 3 3.2 197 | 549
86-022..| 8-06{LC-2 F 4 4 16 25 13.5 5.80 276.74| 16.06 11.5 4,39 |151.99| 8.82 100 3 3.2 197 | 549
86-023..] 8-06|LC-2 F 4 4 16 25 15.4 6.36 394.88| 22.92 8.7 3.45 68.36] 3.97 100 2 3.4 197 | 396
86-024..| 8-06{LC-2 F 4 4 16 25 13.5 5.97 284.85| 16.53 11.2 4,52 1148.44| 8.61 75 2 3.4 197 | 396
86-025..| 8-06|LC-2 F 4 4 16 25 11.4 5.22 177.60] 10.31 13.1 5.75 1258.33| 14.99 50 2 3.4 197 | 396
86-026..| 8-06{LC-4 F 4 4 16 25 14.7 6.37 360.37| 20.91 7.9 3.27 53.43| 3.10 50 2 3.4 197 | 396
86-027..| 8-06{LC-4 F 4 4 16 25 15.6 6.36 405.21| 23.52 6.1 2.36 22.99( 1.33 75 2 3.4 197 | 396
86-028..| 8-06|LC-4 F 4 4 16 25 15.4 6.52 404.82| 23.49 4.8 1.55 9.35( 0.54 100 2 3.4 197 | 396
86-029..| 8-11|LC-4 F 2 10 20 31.34 15.0 6.52 384.06| 22.29 6.3 2.27 23.59| 1.37 100 3 3.5 197 | 600
86-030..| 8-11jLC-4 F 2 10 20 31.34 15.5 6.38 401.28] 23.29 8.0 3.04 50.94) 2.96 75 3 3.5 197 | 600
86-031..| 8-11|LC-4 F 2 10 20 31.34 14.3 6.23 333.53| 19.36 10,7 4,20 |125.89| 7.31 50 3 3.5 197 | 600
86-032..( 8-11|LC-5 F 2 10 20 31.34 10.7 4.46 133.68| 7.76 14.0 5.36 |[275.04| 15.96 50 3 3.5 197 | 600
86-033..1 8-11|LC-5 F 2 10 20 31.34 14.5 5.71 314,301 18.24 12.7 4,26 |179.88] 10.44 75 3 3.5 197 | 600
86-034..| 8-11|LC-5 F 2 10 20 31.34 12.7 5.21 220.02| 12.77 13.8 5.563 |275.71} 16.00 100 3 3.5 197 | 600
86-035..| 8-11|LC-5 F 2 10 20 31.34 13.5 5.37 256.22| 14.87 14.2 5.63 |297.20) 17.25 100 2 3.5 197 | 400
86-036..| 8-11|LC-5 F 2 10 20 31.34 10.5 4,10 118.34| 6.87 16.0 6.06 |406.15| 23.57 75 2 3.5 197 | 400
86-037..} 8-11|LC-5 F 2 10 20 31.34 10.0 4,04 105.77] 6.14 15,5 5.89 |370.47| 21.50 50 2 3.5 197 | 400
86-0382.| 8-11|LC-5 F 2 10 20 31.34 4.4 1.43 7.25| 0.42 12.3 4.97 |196.85] 11.42 50 2 3.5 197 | 400

See footnotes at end of table.
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TABLE A-1. - Field test data sheets--Continued

Test [Date,| Size,| Loads | Loader Total [Feed, tons|[Diameter| Height [Volume | Tons [Diameter] Height [Volume| Tons |Splitter [Bed thick-| Bed Belt |Tons,

number |1986 | type per bucket feed, |F0=1.5669 |concen- | concen- |concen-|concen-| reject,| reject,|reject|reject|[position |ness, in. |width,[speed,| tph
run  |size, yd3| yd3 |TF=1.40 trate |trate, ft| trate | trate ft ft open, pct ft fpm

86-0397.] 8-11|LC-5 F 1 10 10 15.67 6.6 2.59 29.54] 1.71 3.4 1.01 3.06| 0.18 50 2.0 3.50 197 | 400
86-040..) 8-12{LC-4 C 2 10 20 28 13.7 5.20 255.51| 13.25 11.9 4,35 1161.27} 8.36 50 3.5 3.0 197 | 533
86-041..| 8-12|LC-4 C 2 10 20 28 15.0 5.75 338.70( 17.56 10.3 3.71 |103.04|  5.34 75 3.5 3.0 197 | 533
86-042..| 8-12|LC-2 C 2 10 20 28 13.0 5.23 231.40| 12.00 13.5 4.84 |230.93| 11.97 50 3.5 3.0 197 | 533
86-043..| 8-12|LC-2 C 2 10 20 28 13.4 5.41 254.32) 13.19 12.5 4.38 |179.17| 9.29 75 3.5 3.0 197 | 533
86-044..1 8-12|LC-2 C 2 10 20 28 14.9 5.85 340.01( 17.63 11.2 4,04 |132.67| 6.88 100 3.5 2.75 197 | 489
86-045..| 8-12|LC-5 C 2 10 20 28 13.3 5.21 241.27| 12.51 12.5 4,53 [185.30] 9.61 100 3.5 2.75 197 | 489
86-046..| 8-12|LC-5 C 2 10 .20 28 12.2 5.12 199.51| 10.34 13.6 5.08 |245.99( 12.75 75 3.5 2.75 197 | 489
86-047..] 8-12|LC-5 C 2 10 20 28 10.8 4.63 141.38| 7.33 14.3 5.15 {275.71| 14.30 50 3.5 2.75 197 | 489
86-048..] 8-13|LC-4 C 6 4 24 33.6 15.8 |7 5.95 388.87] 20.16 8.8 3.16 64.07| 3.32 100 3.5 2.75 197 | 489
86-049..| 8-13|LC-4 C 4 4 16 22.4 13.2 4.88 222.61} 11.54 12.5 3.76 |153.81f 7.98 50 3.5 2.75 197 | 489
86-050..( 8-18{LC-4 C 4 4 16 22.4 13.3 5.48 253.78} 13.16 12.6 4,32 1179.55] 9.31 50 3.5 2.75 197 | 489
86-0514.| 8-18|LC-4 C 4 4 16 22.4 4.8 1.50 9.05| 0.47 7.1 2.37 31.28| 1.62 50 3.5 2.75 197 | 489
86-0525.| 8-18|LC-4 C 3 10 30 42 11.0 4.65 147.30| 7.64 6.5 1.71 18.91| 0.98 50 3.5 2.75 197 | 489
86-053 .| 8-18|LC-2 C 2 10 20 28 12.3 5.12 202.79] 10.52 12.9 5.00 ]217.83) 11.29 50 3.5 2.75 197 | 489
86-0546.| 8-18|LC-2 C 2 10 20 28 5.4 2.65 20.23} 1.05 9.8 3.94 99.06| 5.14 50 3.5 2.75 197 | 489
86-0557.| 8-18[LC-2 C 2 10 20 28 10.4 4,25 120.34| 6.24 5.8 3.54 27.02] 1.40 50 3.5 2.75 197 | 489
86-056,.| 8-18|LC-5 C 2 10 20 28 10.4 4,35 123.18| 6.39 13.0 5.03 |222.55| 11.54 50 3.5 2.75 197 | 489
86-0578.| 8-18{LC-5 C 2 10 20 28 4.7 1.81 10.47| 0.54 10.7 4,13 |123.79| 6.42 50 3.5 2.75 197 | 489

See footnotes at end of table.
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TABLE A-1. - Field test data sheets--Continued

Test [Date,| Size,| Loads | Loader Total [Feed, tons[Diameter| Height [Volume [ Tons [Diameter| Height [VoTume| Tons [Splitter [Bed thick-] Bed Belt [Tons,

number |1986 | type per bucket feed, |F0=1.5669 |concen- | concen- |concen-|concen-| reject,| reject,|reject|reject|{position |ness, in. |width,|speed,| tph
run |size, yd yd3 [TF=1.40 trate |trate, ft| trate | trate ft ft open, pct ft fpm

86-0587.| 8-18[LC-5 C 2 10 20 28.0 8.8 3.59 72,78 3.77 4.6 1.84 10.19] 0.52 50 3.5 2.75 197 | 489
86-059..| 8-19|LC-4 F 4 4 16 25 13.5 5.89 281,03] 16.31 7.5 2.79 41,09| 2.38 50 2 3.5 197 | 400
86-06010| 8-19|LC-4 F 4 4 16 25 4.4 2.62 13.30] 0.77 3.7 1.55 5.56| 0.32 50 2 3.5 197 | 400
86-06111} 8-19|LC-4 F 4 4 16 25 11.3 3.66 122.35| 7.1 6.0 2.24 21,11 1.23 ‘50 2 3.5 197 | 400
86-062..| 8-19|LC-2 F 4 4 16 25 11.7 4,52 161.99| 9.4 13.1 5.14 1230.93| 13.40 50 2 3.5 197 | 400
86-06312] 8-19|LC-2 F 2 4 8 12.5 4.6 1.97 10.91) 0.63 10.7 4,03 |120.79] 7.01 50 2 3.5 197 | 400
86-06413] 8-19|LC-2 F 2 4 8 12.5 8.7 3.71 73.52| 4.27 4.9 1.72 10.81] 0.63 50 2 3.5 197 | 400
86-065..| 8-20|LC-5 F 4 4 16 25 9.1 3.87 83.90| 4.87 14.0 5.88 |301.72| 17.51 50 2 3.5 197 | 400
86-06614| 8-20{LC-5 F 2 4 8 12.5 3.9 1.62 6.45, 0.37 11.9 4,91 |182.03| 10.56 50 2 3.5 197 | 400
86-06715| 8-20|LC-5 F 2 4 8 12.5 6.8 3.19 38.62] 2.24 5.6 2.62 21.51] 1.25 50 2 3.5 197 [ 400
F fine ore. STails from 86-056.

C coarse ore.
ITest material
2Tails from 86-037.
3concentrate from 86-037.
4Tails from 86-050.
SConcentrate from 86-050.
6Tails from 86-053,
TConcentrate from 86-053.

would not spread evenly over conveyor belt.

9concentrate from 86-056.
10Tails from 86-059.
11lconcentrate from 86-059.
12Tai1s from 86-062.
13concentrate from 86-062.
1473i1s from 86-065.
15concentrate from 86-065.
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Appendix B.--Detailed Chemistry Davis Tube Analysis by Particle Size



TABLE B-1. - Sample identification head, LC2-fine ore

Davis magnetic tube test
Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fel Fe¥e Si wt, pct]Fet, pct]Fe¥s, pct]Si, pct] Fev T Fete | Si tribution,! pct
MAGNETIC
-3+ 2-1/2....... - - - - - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - -
-1-3/4 + leeu.... - - - - - - - - - - -
-1 +5/8eciencnn. 6.2 34.9 10.3 18.6 | 24.53 69.8 23.0 1.1 | 17.12 5.64 0.27 46.98
-5/8 + 1/2....... 10.8 30.1 9.8 24.1 | 26.60 70.1 23.3 1.3 | 18.65 6.20 0.35 55.84
-1/2 + 1/4...... . 36.2 34.0 11.4 19.6 | 22.87 70.0 22.6 1.1 | 16.01 5.17 0.25 44,77
“1/4 + Oeecvnnnene 46.8 32.4 8.4 22.4 | 14.67 69.5 22.6 1.2 | 10.19 3.31 0.18 35.08
Composite .
(calculated).. 100.0 32.9 9.8 21.3 - - - - 13.64 4.44 0.23 42.09
Composite
(analysis).... - 31.9 10.0 | 21.3 | 19.47 69.3 22.8 1.2 | 13.49 4.44 0.23 43,56
NONMAGNETIC
-3+ 2-1/2..0.n.. - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - -
-1-3/4 + l....... - - - - - - - - - -
-1+ 5/8....... .. 6.2 34.9 10.3 18.6 | 75.47 25.6 8.4 24,5 | 19.32 6.34 | 18.49 53.02
-5/8 + 1/2cuccune 10.8 30.1 9.8 24.1 | 73.40 20.1 4.6 32.8 | 14.75 3.38 | 24.08 44.16
-1/2 + 1/4eeu.... 36.2 34.0 11.4 19.6 | 77.13 25.6 7.3 22.6 | 19.75 5.63 | 17.43 55.23
-1/4 + 0...... vee 46.8 32.4 8.4 22.4 | 85.33 22.1 5.7 26.0 | 18.86 4,86 | 22.19 64.92
Composite
(calculated).. 100.0 32.9 9.8 21.3 - - - - 18.77 5.07 | 20.44 57.91
Composite
(analysis).... - 31.9 10.0 21.3 | 80.53 21.7 6.8 26.1 | 17.48 5.48 | 21.02 56.44

lvaTue based on calcuTated Davis tube products.
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TABLE B-2. - Sample identification head, LC2-coarse ore

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe_dis-
weight pct Fet Fe¥c Si wt, pct[Fe’, pct] Fe¥<, pct[Si, pct[ Fel T Fef¢ Si tributionl, pct
MAGNETIC
-3 +2-1/2....... 2.5 36.1 11.0 19.5 | 36.93 69.4 23.5 1.0 25.63 | 8.68 0.37 69.31
-2-1/2 + 1-3/4... 14.6 34.2 9.4 21.8 | 26.00 70.7 23.3 1.3 18.38 | 6.06 0.34 54.78
-1-3/4 + lo..a.e. 28.5 28.5 8.4 26.2 | 24.73 69.6 23.3 1.4 17.21 | 5.76 0.35 58.84
-1 +5/8iciinnnns 18.4 36.5 9.8 23.4 | 25.13 69.6 23.0 1.2 17.49 | 5.78 0.30 57.74
-5/8 + 1/2....... 15.0 35.1 10.7 20.2 | 24.80 70.3 25.1 0.75 | 17.43 | 6.22 0.19 48.22
-1/2 + 1/4....... 20.6 30.8 9.6 22.5 | 27.60 69.4 22.1 1.4 19.15 | 6.10 0.39 56.82
-1/4 + 0veeennnns 3.5 32.7 9.8 22.4 | 25.13 69.4 23.0 1.3 17.44 | 5.78 0.33 55.74
Composite
(calculated).. 100.0 32.6 9.5 23.1 - - - - 18.08 | 6.02 0.32 56.01
Composite
(analysis).... - 31.9 10.0 24.1 | 24.60 69.4 22.4 1.5 17.07 | 5.51 0.37 59.35
NONMAGNETIC
=3+ 2-1/2eciian. 2.5 36.1 11.0 19.5 | 63.07 18.0 5.7 30.5 11.35 | 3.59 | 19.24 30.69
-2-1/2 + 1-3/4... 14.6 34.2 9.4 21.8 | 74.00 20.5 5.9 29.2 15.17 | 4.37 | 21.61 45,22
-1-3/4 + loc.uan. 25.4 28.5 8.4 26.2 | 75.27 16.0 5.5 31.9 12.04 | 4.14 | 24.01 41.16
-1 +5/8iiiiinnns 18.4 36.5 9.8 23.4 | 74.87 17.1 5.5 30.6 12.80 | 4.12 | 22.91 42.26
-5/8 + 1/2.0iuun. 15.0 35.1 10.7 20.2 | 75.20 24.9 10.5 26.2 18.72 | 7.90 | 19.70 51.78
-1/2 + 1/4....... 20.6 30.8 9.6 22.5 | 72.40 20.1 5.0 30.6 14,55 | 3.62 | 22.15 . 43.18
-1/4 + 0...e..e. 3.5 32.7 9.8 22.4 | 74.87 18.5 5.2 29.7 13.85 | 3.89 | 22.24 44.26
Composite
(calculated).. 100.0 32.6 9.5 23.1 - - - - 14,20 | 4.60 | 22.25 43.99
Composite
(analysis).... - 31.9 10.0 24.1 | 75.40 15.5 5.0 31.3 11.69 | 3.77 | 23.60 40.65

1VaTue based on calculated Davis

tube products.
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TABLE B-3. - Sample identification head, LC3/4-fine ore

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fel Fetc i wt, pct]Fel, pct[Fe™<, pct]Si, pct] Fel T FeTd T Si tributionl, pct
MAGNETIC
-3+ 2-1/2....... - - - - - = z z -
-2-1/2 + 1-3/4... - - - - - - - - -
-1-3/4 + livieen, - - - - - - - - - - - -
-1 +5/8ciiennaes 16.8 37.7 10.3 21.3 | 31.67 70.4 16.1 1.2 22.29 5.10 0.38 62.70
~5/8 + 1/20cuecns 25.2 34.7 11.0 21.3 | 33.60 70.4 22.8 1.1 23.65 7.66 0.37 59.74
-1/2 + 1/4....... 44.9 34.5 10.5 21.6 | 30.80 69.6 23.7 0.94 | 21.44 7.30 0.29 60.65
174 + O0vevennnns 13.1 33.1 10.3 21.9 | 28.73 69.6 24.0 0.93 | 20.00 6.90 0.27 58.88
Composite —
(calculated).. 100.0 34.9 10.6 21.5 - - - - 21.95 6.97 0.32 60.52
Composite
(analysis).... - 39.9 10.5 22.1 | 30.67 69.6 22.8 1.3 21.34 6.99 0.40 62.45
NONMAGNETIC
-3 +2-1/2....... - - - - - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - - -
-1-3/4 + 1....... - - - - - - - - - - - -
-1 + 5/8ciiiianns 16.8 37.7 10.3 21.3 | 68.33 19.4 4.6 31.0 13.26 3.14 | 21.18 37.30
-5/8 + 1/2..0usn. 25.2 ©34.7 11.0 21.3 | 66.40 24.0 5.0 31.7 15.94 3.32 | 21.05 40.26
-1/2 + 1/4..... .e 44.9 34.5 10.5 21.6 | 69.20 20.1 6.8 31.2 13.91 4,71 | 21.59 39.35
“1/4 + 0ueennnnns 13.1 33.1 10.3 21.9 | 71.27 19.6 6.4 30.3 13.97 4,56 | 21.59 41.12
Composite
(calculated).. 100.0 34.9 10.6 21.5 - - - - 14.32 4,08 | 21.39 39.48
Composite
(analysis).... - 39.9 10.5 22.1 | 69.33 18.5 5.2 31.3 12.83 3.61 | 21.70 37.55

1VaTue based on calculated Davis tube products.
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TABLE B-G.‘- Sample identification head, LC5-coarse ore

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe_dis-
weight pct Fel Fetc Si wt, pct]Fet, pctlFe*s, pct] Si, pct| Feb ] Fet¢ | "Si tributionl, pct
MAGNETIC
=3+ 2-1/2....... 4.8 34,7 5.0 23.4 ] 10.07 69.1 24.0 1.6 6.96 | 2.42 0.16 22.34
-2-1/2 + 1-3/4... 21.6 34.2 5.7 23.6 | 16.40 70.3 23.5 1.2 11.53 | 3.85 0.20 36.79
-1-3/4 + l...iu.. 51.8 32.2 5.7 24.5 | 12.73 69.1 22.8 1.6 8.80 [ 2.90 0.20 29.07
-1 +5/8eciiienn. 14.6 30.6 7.3 24.7 | 17.73 68.5 24.0 1.5 12,15 | 4.26 0.27 37.04
-5/8 + 1/2¢iiiunns 2.7 31.7 10.0 24.0 | 33.93 69.1 22.4 1.2 23.45 | 7.60 0.41 67.48
-1/2 + 1/4....... 2.2 35.8 9.2 21.0 | 25.40 70.7 22.8 0.88 | 17.96 | 5.79 0.22 50.08
“1/4 + 0ucvunnnns 2.3 34.0 3.8 22.1 | 17.40 69.6 22.4 0.92 | 12.11 | 3.90 0.16 36.88
Composite
(calculated).. 100.0 32.6 6.1 24,1 - - - - 10.46 | 3,98 0.21 33.51
Composite
(analysis).... - 31.0 3.2 25.4 | _15.60 69.6 22.8 1.4 10.86 | 3.56 0.22 33.80
NONMAGNETIC
-3+ 2-1/2....... 4.8 34.7 5.0 23.4 | 89.93 26.9 2.3 25.9 24.19 | 2.07 | 23.29 77.66
-2-1/2 + 1-3/4... 21.6 34,2 5.7 23.6 | 83.60 23.7 2.3 28.5 19.81 | 1.92 | 23.83 63.21
-1-3/4 + 1....... 51.8 32.2 5.7 24.5 | 87.27 24.6 2.3 28.1 21.47 | 2.01 | 24.52 70.93
=1 + 5/8ccveracss 14,6 30.6 7.3 24,7 | 82.27 25.1 5.7 30.1 20.65 | 4.69 | 24.76 62.96
-5/8 + 1/2ieiuen. 2.7 31.7 10.0 24.0. | 66.07 17.1 2.3 36.4 11.30 | 1.52 | 24.05 32.52
-1/2 + 1/4....... 2.2 35.8 9.2 21.0 | 74.60 24.0 3.4 28.1 17.90 | 2.54 | 20.96 49.92
-1/4 + 0vvennnnne 2.3 34.0 3.8 22.1 | 82.60 25.1 2.7 27.1 20.73 | 2.23 | 22.38 63.12
Composite
(calculated).. 100.0 32.6 6.1 24.1 - - - - 20.75 | 2.39 | 24.21 66.49
Composite
(analysis).... - 31.0 3.2 25.4 | 84.40 25.2 2.3 29.4 21.27 | 1.94 | 24.81 66.20

TValue based on calculated Davis tube products.

19



TABLE B-4. - Sample identification head, LC3/4-coarse ore

Davis tube magnetic tube test

Size distribution|{Distribution,| Chemical analysis, pct Assay Units Total Fe dis=-
weight pct Fel FeTe Si wt, pct[Fet, pct]Fet<, pct[ST, pct] Fe' [ Fef¢ T Si tributionl, pct
MAGNETIC
-3+ 2-1/2....... 3.8 35.4 9.6 21.1 | 26.40 69.6 22.8 1.1 | 18.37 6.02 0.29 52.26
-2-1/2 + 1-3/4... 14.1 33.3 9.2 21.6 | 20.40 69.8 22.8 1.5 | 14.24 4.65 0.31 40.57
-1-3/4 + l....... 34.0 31.0 8.9 23.6 | 25.67 69.7 23.5 1.3 | 17.89 6.03 0.33 55.37
-1 +5/80ciecnnns 33.8 29.7 9.2 24.3 | 25.87 69.4 25.8 1.4 | 17.95 6.67 0.36 62.07
-5/8 + 1/2.ceu... 8.5 34.5 10.0 21.7 | 29.67 69.6 24.0 1.4 | 20.65 7.12 0.42 60.22
-1/2 + 1/4....... 5.4 31.5 9.6 24.1 | 24.67 69.6 25.1 1.2 | 17.17 6.19 0.30 59.51
-1/4 + 0ceennnnen 0.4 33.1 10.3 21.9 | 25.33 69.3 24.9 1.1 | 17.56 6.30 0.28 - 55.83
Composite
(calculated).. 100.0 31.4 9.2 23.3 - - - - 17.61 6.15 0.34 55.64
Composite
(analysis).... - 30.4 10.0 24,2 | 27.40 69.8 23.0 - 1.6 | 19.13 6.30 0.44 62.97
NONMAGNETIC
-3 +2-1/2....... 3.8 35.4 9.6 21.1 | 73.60 22.8 5.5 28.7 | 16.78 4,05 | 21.12 47.74
-2-1/2 + 1-3/4... 14.1 33.3 9.2 21.6 | 79.60 26.2 5.5 27.2 | 20.86 4.38 | 21.65 59.43
-1-3/4 + 1l....... 34.0 31.0 8.9 23.6 | 74.33 19.4 5.5 1.8 | 14.42 4.09 | 23.64 44,63
-1 +5/800iinnn. 33.8 29.7 9.2 24.3 | 74.13 14.8 7.8 32.8 | 10.97 5.78 | 24.32 37.93
-5/8 + 1/2....... 8.5 34.5 10.0 21.7 | 70.33 19.4 7.5 30.5 | 13.64 5.28 | 21.45 39.78
-1/2 + 1/4....... 5.4 31.5 9.6 24,1 | 75.33 15.5 6.4 32.1 | 11.68 4.82 | 24.18 40.49
~1/4 + O0veennnnnn 0.4 33.1 10.3 21.9 | 74.67 18.6 5.2 29.0 | 13.89 3.88 | 21.65 44,17
Composite
(calculated)..| ~— 100.0 31.4 9.2 23.3 - - - - 14.04 4,84 | 23.34 44,36
Composite
(analysis).... - 30.4 10.0 24.2 | 72.60 15.5 4.8 32.5 | 11.25 3.48 | 23.60 37.03

IValue based on calculated Davis tube products.
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TABLE B-5. - Sample identification head, LC5-fine ore

Davis magnetic tube test
Size distribution|Distribution,} Chemical analys1s, pct Assay Units Total Fe dis-
weight pct Fel Fetc Si wt, pct]Fe', pct[Fe¥s, pct]Si, pct] Fel [ Fec | Si tribution,l pct
MAGNETIC
-3+ 2-1/2....... 0.0 - - - - - -
2 1/2 + 1-3/4... 0.0 - - - - - - - - - - -
1-3/4 + 1....... 0.0 - - - - - - - - - - -
-1 + 5/8icciinans 4.6 37.7 6.2 20.4 | 17.80 68.7 23.3 1.4 | 12.23 4.15 0.25 33.60
-5/8 + 1/2....... 5.8 34,9 6.8 21.2 | 20.87 69.1 27.4 1.1 | 14.42 5.72 0.23 42.75
-1/2 + 1/4....... 25.2 37.4 7.1 21.4 | 20.53 69.1 23.5 1.1 | 14.19 4.83 0.23 42.06
=174 + O0cuvonnnns 64.4 33.3 6.8 21.6 | 17.40 69.6 22.8 0.9 | 12.11 3.97 0.16 36.41
Composite
(calculated).. 100.0 34.7 6.7 21.5 - - - - 12.77 4.30 0.19 38.06
Composite ‘
(analysis).... - 35.6 7.3 21.9 | 18.60 69.6 23.3 1.1 | 12.95 4.33 0.20 38.80
NONMAGNETIC
-3+ 2-1/2.000nns 0.0 - - - - - -

-2-1/2 + 1 3/4... 0.0 - - - - - - - - -
-1-3/4 + l....... 0.0 - - - - - - - - - - -
-1+ 5/8......... 4.6 37.7 6.2 20.4 | 82.20 29.4 2.3 24.4 | 24.17 1.89 | 20.06 66.40
-5/8 + 1/2.cuc... 5.8 34.9 6.8 21.2 | 79.13 24.4 2.3 27.0 | 19.31 1.82 | 21.37 57.25
-1/2 + 1/4...... . 25.2 37.4 7.1 21.4 | 79.47 24.6 2.3 27.0 | 19.55 1.83 | 21.46 57.94
-1/4 + 0....... .e 64.4 33.3 6.8 21.6 | 82.60 25.6 3.4 26.0 | 21.15 2.81 | 21.48 63.59

Composite

(calculated).. 100.0 34.7 6.7 21.5 - - - - 20.78 2.46 | 21.40 61.94
Composite

(analysis).... 35.6 7.3 21.9 | 81.40 25.1 3.4 26.5 | 20.43 2.77 | 21.57 61.20

IVaTue based on ca1cu]ated Davis tube products.
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TABLE B-7. ~ Sample identification 86-023 concentrate LC2-fine ore, 100 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fet Fete Si wt, pct[Fel, pct[Fe™<, pct]Si, pct] Fel T Fe¥fc 1 Si tribution,l pct
MAGNETIC
=3 +2-1/2....... - - - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - -
-1-3/4 + le...... - - - - - - - - - - - -
-1 +5/8civinaans 5.7 39.7 3.3 15.4 | 29.53 70.5 22.2 0.6 20.82 6.56 0.18 52.06
-5/8 + 1/2¢ciiens 8.4 38.5 12.0 17.2 | 29.67 70.2 23.2 0.74 | 20.83 6.88 0.22 53.84
-1/2 + 1/4....... 33.6 41.9 11.4 17.4 | 28.27 68.0 22.2 0.78 | 19.22 6.28 0.22 50.27
-1/4 + 0eevennnns 52.3 32.2 2.2 20.5 | 17.80 70.2 22.5 0.75 | 12.50 4.01 0. 37.91
Composite -
(calculated).. 100.0 36.4 6.2 18.9 - - - - 15.93 5.16 0.17 44,72
Composite
(analysis).... - 34.5 6.6 19.5 | 23.33 69.6 12.5 0.72 | 16.24 2.89 0.17 47.09
NONMAGNETIC
-3 +2-1/2400uen. - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - -
-1-3/4 + 1....... - - - - - - - - - - -
=1 + 5/8ieeiensas 5.7 39.7 3.3 15.4 | 70.47 27.2 9.1 19.2 19.17 6.41 | 13.53 47.94
-5/8 + 1/2....... 8.4 38.5 12.0 17.2 | 70.33 25.4 7.5 21.9 17.86 5.28 | 15.40 46.16
-1/2 + 1/4....... 33.6 41.9 11.4 17.4 | 71.73 26.5 6.8 22.5 19.01 4.88 | 16.14 49.73
-1/4 + Ouerrnnnnn 52.3 . 32.2 2.2 20.5 | 82.20 24.9 6.4 23.9 20.47 5.26 | 19.65 62.09
Composite
(calculated).. 100.0 36.4 . 18.9 - - - - 19.69 5.20 | 17.76 55.28
Composite
(analysis).... - 34.5 6.6 19.5 | 76.67 23.8 6.1 23.1 18.25 4.68 | 17.71 52.91

TVaTue based on calculated Davis tube products.
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TABLE B-8. - Sample identification 86-023 tails LC2-fine ore, 100 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fel Fetc Si wt, pct[Fel, pct[Fe<, pct[Si, pct| Fel [ Fe¥< T Si tribution,l pct
MAGNETIC
-3+ 2-1/2....... - - - - - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - - -
-1-3/4 + L....... - - - - - - - - - - - -
-1 +5/8ciiiennns 6.8 27.2 7.5 23.2 4,73 70.2 - - 3.32 - - 11.62
=5/8 + 1/2.cu.... 9.1 27.0 8.4 22.0 4.13 69.1 - - 2.86 - - 10.12
-1/2 + 1/4....... 32.9 27.2 0.8 21.1 4.47 68.2 - - 3.05 - - 10.82
“1/4 + O0veevnnnae 51.2 27.2 2.1 22.2 2.80 70.9 - - 5.53 - 0.08 19.67
Composite
(calculated).. 100.0 27.2 2.6 21.9 - - - - 4,32 - - 15.33
Composite
(analysis).... - 26.8 4.5 23.7 6.67 67.1 - 1.0 4.47 - 0.15 16.75
NONMAGNETIC
-3+ 2-1/2....... - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - -
-1-3/4 + leaenns - - - - - - - - - - - -
-1 +5/8iiiennn. 6.8 27.2 7.5 23.2 | 95.27 26.5 6.6 24.8 | 25.25 6.29 | 23.63 88.38
-5/8 + 1/2....... 9.1 27.0 8.4 22.0. | 95.87 26.5 7.5 24.1 | 25.40 7.19 | 23.10 89.88
-1/2 + 1/4....... 32.9 27.2 0.8 21.1 | 95.53 26.3 7.0 24.7 | 25.13 6.69 | 23.60 89.18
“1/4 + 0ieeenannn 51.2 27.2 2.1 22.2 | 92.20 24.5 5.9 21.2 | 22.59 5.44 | 19.55 80.33
Composite
(calculated).. 100.0 27.2 2.6 21.9 - - - - 23.86 6.07 | 21.48 84.67
Composite
(analysis).... - 26.8 4.5 23.7 | 93.33 23.8 6.6 26.7 | 22.21 6.16 | 24.92 83.25

1VaTue based on calculated Davis tube products.
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TABLE B-9. - Sample identification 86-025 concentrate LC2-fine ore, 50 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fel Fe¥< S wt, pct]Fel, pct[Fe¥4, pct[Si, pct] Fet [ Fe¥c Si tribution,! pct
MAGNETIC
-3+ 2-1/2....... - - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - -
-1-3/4 + 1....... - - - - - - - - - - - -
-1+ 5/8...... . 5.8 51.3 17.8 10.3 | 46.00 69.8 21.9 0.84 | 32.11 | 10.07 0.39 66.54
-5/8 + 1/2¢0unn. 8.2 50.7 17.1 12.5 | 44.33 69.8 22.4 0.78 | 30.94 9.93 0.35 66.98
-1/2 + 1/4....... 32.9 49.1 13.7 13.5 | 39.87 69.8 22.1 0.72 | 27.83 8.81 0.29 63.24
-1/4 + 0ceennnns 53.1 37.2 10.3 20.2 | 20.93 70.2 22.9 1.2 14.70 4.79 0.25 44,60
Composite
(calculated).. 100.0 43,0 12.4 16.8 - - - - 21.36 6.84 0.28 55.38
Composite
(analysis).... - 40.8 14.7 17.1 | 31.47 70.5 22.9 1.4 22.18 7.21 0.44 57.84
NONMAGNETIC
-3+ 2-1/2ccu.... - - - - - - - C - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - -
-1-3/4 + 1....... - - - - - - - - - - - -
-1 +5/8ucuunsn.. 5.8 51.3 17.8 10.3 | 54.00 29.9 9.6 18.4 16.15 5.18 9.94 33.46
-5/8 + 1/2¢iccn.. 8.2 50.7 17.1 12.5 | 55.67 27.4 7.5 22.1 15.25 4,18 | 12.30 38.02
-1/2 + 1/4....... 32.9 49.1 13.7 13.5 | 60.13 26.9 8.0 22.1 16.18 4.81 13.29 36.76
-1/4 + 0vvunnnnnn 53.1 37.2 10.3 20.2 | 79.07 23.1 5.7 24.8 18.26 4.51 | 19.61 55.40
Composite
(calculated).. 100.0 43.0 12.4 16.8 - - - - 17.21 4,62 | 16.37 44.62
Composite
(analysis).... - 40.8 14.7 17.1 | 68.53 23.6 6.1 22.7 16.17 4.18 | 15.56 42.16

1VaTue based on calculated Davis tube products.
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TABLE B-10. - Sample identification 86-025 tails LC2-fine ore, 50 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fel FeFe T Si wt, pct]Fel, pct]FeT<, pct]Si, pct| Fel T Fe'¢ Si tribution,! pct
MAGNETIC
-3 +2-1/2....... - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - -
-1-3/4 + 1li.u.... - - - - - - - - - - - -
-1 + 5/8iiineenns 5.7 27.2 9.1 25.5 | 10.53 68.9 22.3 1.5 7.26 2.35 0.16 28.46
=5/8 + 1/200uuiuns 7.0 31.3 9.3 21.6 9.67 69.1 - 1.2 6.68 - 0.12 22.69
-1/2 + 1/4....... 27.8 28.3 9.1 22.3 | 11,00 69.1 23.3 1.3 7.60 2.56 0.14 25.54
“1/4 + 0eevnnnnns 59.5 29.7 9.1 22.9 | 11.00 69.1 23.6 1.2 7.60 2.60 0.13 27.16
Composite
‘(calculated).. 100.0 29.3 9.1 22.8 - - - - 7.52 - 0.13 26.44
Composite
(analysis).... - 32.6 8.2 22.9 | 11.67 67.4 22.7 2.5 7.86 2.65 0.29 26.32
NONMAGNETIC
-3+ 2-1/200uue.. - - - - .- - - -
-2-1/2 + 1-3/4... - - - - - - - - - - - -
-1-3/4 + 1l....... - - - - - - - - - - - -
=1 + 5/8ceeencans 5.7 27.2 9.1 25.5 | 89.47 20.4 7.3 29.0 | 18.25 6.53 | 25.95 71.54
=5/8 + 1/2000ae.s 7.0 31.3 9.3 21.6 | 90.33 25.2 9.1 24.2 | 22.76 8.22 | 21.86 77.31
-1/2 + 1/4..... .o 27.8 28.3 9.1 22.3 | 89.00 24.9 7.3 24.9 22.16 6.50 | 22.16 74.46
“1/4 + 0ceevnnenn 59.5 29.7 9.1 22.9 | 89.00 22.9 5.7 26.0 | 20.38 5.07 | 23.14 72.84
Composite !
(calculated).. 100.0 29.3 9.1 22.8 - - - - 20.92 5.77 | 22.94 73.56
Composite
(analysis).... - 32.6 8.2 22.9 | 88.33 24.9 6.1 23.8 | 22.00 5.39 | 21.02 73.68

TValue based on calcuiated Davis t

ube produéts.
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TABLE B-11. - Sample identification 86-026 concentrate LC3/4-fine ore, 50 pct splitter opening

Davis magnetic tube test

Size distribution{Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fet Fe¥< Si wt, pct[Fe®, pct[Fe™<, pct[Si, pct| Fel T Fe¥< Si tribution,! pct
MAGNETIC
-3+ 2-1/2...... . - - - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - -
-1-3/4 + 1....... - - - - - - - - - - -
-1 +5/8eceinnnn. 7.9 38.8 11.4 21.1 | 34.67 69.8 22.8 0.93 | 24.20 7.90 0.32 69.84
-5/8 + 1/2....... 16.6 34.5 11.4 21.7 | 32.33 69.8 23.3 0.94 | 22.57 7.53 0.30 67.31
-1/2 + 1/4....... 42.5 35.1 13.0 21,3 | 32,53 70.5 24.0 1.00 | 22.71 7.58 0.33 65.54
-1/4 + O0cuuunenns 33.0 33.3 12.1 | 721.8 | 30.07 70.9 23.1 1.00 | 21.32 6.95 0.30 63.93
Composite
(calculated).. 100.0 34.7 12.3 21.5 - - - - 22.35 7.39 0.31 65.66
Composite
(analysis).... - 37.4 11.8 21.5 | 33.80 69.1 22.9 1.7 23.36 7.74 0.57 62.14
NONMAGNETIC
-3 + 2-1/2..... .. - - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - -
-1-3/4 + l....... - - - - - - - - - - - -
-1+ 5/8...... eee 7.9 38.8 11.4 21.1 | 65.33 16.0 5.0 32.1 10.45 3.27 | 20.97 30.16
-5/8 + 1/2....... 16.6 34.5 11.4 21.7 | 67.67 16.2 5.2 31.5 10.96 3.52 | 21.32 32.69
-1/2 + 1/4....... 42.5 35.1 13.0 21.3 | 67.47 17.7 5.0 30.6 11,94 3.37 | 20.64 34.46
-1/4 + O0uevnnnnn, 33.0 33.3 12.1 21.8 | 69.93 17.2 5.2 30.5 12.03 3.64 | 21.33 36.07
Composite
(calculated).. 100.0 34.7 12.3 21.5 - - - - 11.69 3.48 | 21.01 34.34
Composite
(analysis).... - 37.4 11.8 21.5 | 66.20 21.5 5.7 29.6 14.23 3.77 | 19.60 37.86

1VaTue based on calcuTated Davis tube products.
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TABLE B-12. - Sample identification 86-026 tails LC3/4-fine ore, 50 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fet Fet< Si wt, pctFe', pct]Fe™4, pct]Si, pct| Fel | Fef< Si_ |tribution,! pct
MAGNETIC
-3 +2-1/2....... - - - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - -
-1-3/4 + 1....... - - - - - - - - - - -
-1 +5/80..0aun.. 11.0 23.8 8.8 27.1 | - 7.33 69.1 23.6 1.7 8.80 3.01 0.22 35.77
-5/8 + 1/2....... 19.3 25.6 9.3 26.9 | 13.13 68.9 23.8 1.8 9.05 3.13 0.24 35.05
=1/2 + Ybeouonnn 45.3 22.7 7.9 27.3 | 12.60 69.3 24.0 1.5 8.73 3.02 0.19 36.62
=1/4 + 0ueernnnnn 24.4 27.2 8.4 26.0 | 17.13 70.2 24.0 1.4 | 12.03 4.11 0.24 44,51
Composite
(calculated).. 100.0 24.5 8.4 26.9 - - - - 9.60 3.31 0.22 38.28
Composite
(analysis).... - 24.0 7.9 26.8 | 15.53 64.6 23.6 3.8 | 10.03 3.67 0.59 38.09
NONMAGNETIC
-3+ 2-1/2...u.0. - - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - -
~1-3/4 + loeeuane - - - - - - - - - - - -
-1+ 5/8..... e 11.0 23.8 8.8 27.1 | 92.67 18.1 5.2 31.6 | 15.80 4,54 | 27.58 64.23
=5/8 + 1/2¢eeun.. 19.3 25.6 9.3 26.9 | 86.67 19.3 5.2 31.1 | 16.77 4,52 | 27.02 64.95
-1/2 + 1/4....... 45.3 22.7 7.9 27.3 | 87.40 17.0 5.0 31.6 | 15.11 4.37 | 27.62 63.38
-1/4 + 0eevennnnn 24.4 27.2 8.4 26.0 | 82.87 18.1 5.7 31.4 | 15.00 4.72 | 26.02 55.49
Composite
(calculated).. 100.0 24.5 8.4 26.9 - - - - 15.48 4.50 | 27.11 61.72
Composite
(analysis).... - 24.0 7.9 26.8 | 84.47 19.3 5.7 29.8 | 16.30 4.81 | 25.17 61.91

1VaTue based on calculated Davis tube products.
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TABLE B-13. - Sample identification 86-028 concentrate LC3/4-fine ore, 100 pct splitter opening

Davis magnetic tube test
Size distribution|Distribution,|{ Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fel Fe¥¢ Si wt, pctFe', pct]FeTs, pct[Si, pct] Fet [ FeFc [ Si tribution,! pct
MAGNETIC B
-3 +2-1/2....... - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - -
-1-3/4 + 1l....... - - - - - - - - - - - -
-1+ 5/8icueianns 5.2 33.8 2.7 23.4 | 29.47 70.9 22.9 1.0 20.89 6.75 0.29 60.55
~5/8 + 1/2400eens 11.8 32.9 2.7 23.8 | 29.20 68.2 23.4 0.93 | 19.91 6.83 0.27 60.19
-1/2 + 1/4....... 38.9 34.0 10.4 24.3 | 29.73 70.2 23.6 1.0 20.87 7.02 0.30 64.57
=1/4 + Ovevunnnns 44,1 33.6 10.2 23.6 | 29.20 70.5 23.8 0.74 | 20.59 6.95 0.22 64.08
Composite
(calculated).. 100.0 33.7 9.0 23.9 - - - - 20.63 6.95 0.26 63.61
Composite
(analysis).... - 32.2 5.5 23.9 | 30.20 68.9 12.0 1.4 20.81 3.62 0.42 63.41
NONMAGNETIC
-3 + 2-1/2..... .o - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - -
-1-3/4 + 1....... - - - - - - - - - - -
“1 + 5/8cieeinene 5.2 33.8 2.7 23.4 | 70.53 19.3 5.5 29.6 13.61 3.88 | 20.88 39.45
-5/8 + 1/2.00ceue. 11.8 32.9 2.7 23.8 | 70.80 18.6 5.0 28.8 13,17 3.54 | 20.39 39.81
-1/2 + 1/4....... 38.9 34.0 10.4 24.3 | 70.27 16.3 5.2 30.0 11.45 3.65 | 21.08 35.43
“1/4 + 0evvnnnans 44,1 33.6 10.2 23.6 | 70.80 16.3 5.9 29.9 11.54 4,18 | 21.17 35.92
Composite '
(calculated).. 100.0 33.7 9.0 23.9 - - - - 11.80 3.88 | 21.03 36.39
Composite
(analysis).... - 32.2 5.5 23.9 | 69.80 17.2 5.2 32.2 12.01 3.63 | 22.48 36.59

IVaTue based on caTcuTated Davis tube products.
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TABLE B-14. - Sample identification 86-028 tails LC3/4-fine ore, 100 pct splitter opening

Davis magnetic tube test

Size distribution|{Distribution,| Chemical analysis, pct Assay Units Total Fe dis~
weight pct Feb Fe¥c Si wt, pct[Fe", pct[Fe™<, pct[Si, pct] Fel [ Fe¥¢ Si tribution,l pct
MAGNETIC
-3 +2-1/2....... - - - - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - -
-1-3/4 + lee..... - - - - - - - - - - -
-1 +5/8eccu...n. 23.1 21.5 1.8 29.2 6.67 68.2 - 1.3 4.55 - 0.09 21.22
-5/8 + 1/2....... 27.4 20.4 6.1 30.5 6.47 70.0 - 1.7 4,53 - 0.11 21.97
-1/2 + 1/4....... 42.2 21.5 6.3 30.8 5.80 71.4 - - 4.14 - - 19.54
-1/4 + 0evvnnnnnn 7.3 26.3 7.7 27.1 | 11.07 70.6 24.7 1.3 7.81 2.73 0.14 33.16
Composite
(calculated).. 100.0 21.6 5.3 30.1 - - - - 4.61 - - 21.68
Composite
(analysis).... - 23.3 3.4 29.4 7.67 67.4 23.2 2.7 5.17 1.78 0.21 24.56
. NONMAGNETIC
=3+ 2-1/2000unnn - - - - - .- - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - -
-1-3/4 + 1....... - - - - - - - - - - - -
-1 +5/8ucuunnnns 23.1 21.5 1.8 29.2 | 93.33 18.1 5.9 31.0 | 16.89 5.51 | 28.93 78.78
-5/8 + 1/20000ans 27.4 20.4 6.1 30.5 | 93.53 17.2 6.1 31.6 | 16.09 5.71 | 29.56 78.03
-1/2 + 1/4....... 42.2 21.5 6.3 30.8 | 94.20 18.1 5.2 31.6 | 17.05 4.90 | 29.77 80.46
=1/4 + Ouuveasnen 7.3 26.3 7.7 27.1 | 88.93 17.7 5.7 30.3 | 15.74 5.07 | 26.95 66.84
Composite
(calculated).. 100.0 21.6 5.3 30.1 - - - - 16.65 5.28 | 28.23 78.32
Composite
(analysis).... - 23.3 3.4 29.4 | 92.33 17.2 6.8 30.1 | 15.88 6.28 | 27.79 75.44

1value based on calcuTated Davis tube products.
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TABLE B-15. - Sample identification 86-035 concentrate LC5-fine ore, 100 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fel Fe¥< Si wt, pctFe', pct[Fe<, pct]Si, pct]| Fe' | Fe'c S tribution,l pct
MAGNETIC
-3+ 2-172....... - - - - -
-2-1/2 + 1-3/4... - - - - - - - - -
-1-3/4 + l....... - - - - - - - - - - -
=1 4 5/8ciiennnss 5.5 39.7 11.1 20.8 | 33.27 70.2 21.1 0.94 | 23.35 7.02 0.31 61.94
-5/8 + 1/20ce...s 8.5 39.7 9.3 22,0 | 29.93 70,2 22.7 0.66 | 21,01 6.79 0.20 56.91
o -1/2 + 1/4....... 28.3 39.2 9.5 21.3 | 29.40 68.0 22.7 0.96 | 19.99 6.67 0.28 55.28
=174 + 0cevennnnn 57.7 34.0 5.0 23.9 | 14.33 69.8 22.2 0.66 | 10.00 3.18 0.09 29.50
Composite
(calculated).. 100.0 36.3 7.0 22.8 - - - - 14,50 4.69 0.17 41.42
Composite
(analysis).... - 34.1 4.1 23.9 | _20.93 69.1 11.8 0.89 | 14.46 2.47 0.19 41.67
i NONMAGNETIC
. =3 +2-1/2..... .e - - - - L= -

-2-1/2 + 1-3/4... - - - - - - - - - - - -
-1-3/4 + l...eu.e - - - - - - - - - - - -
-1 +5/8eceun... 5.5 39.7 11.1 20.8 | 66.73 21.5 4,1 | 27.0 14.35 2.74 | 18.02 38.06
-5/8 + 1/2....... 8.5 39.7 9.3 22.0 | 70.07 22.7 3.9 27.0 15.91 2.73 | 18.92 43.09
-1/2 + 1/4....... 28.3 39.2 9.5 21.3 | 70.60 22.9 3.6 26.3 16,17 2.54 | 18.57 44,72
- =1/84 + Oeeevannne 57.7 34.0 5.0 23.9 | 85.67 27.9 2.3 26.4 23.90 1.97 | 22.62 70.50

- Composite
(calculated).. 100.0 36.3 7.0 22.8 - - - - 20.51 2.24 | 20.91 58.58

Composite
(analysis).... - 34.0 4.1 23.9 | 79.07 25.6 5.7 29.9 20.24 4.51 | 23.64 38.33

IvaTue based on calculated Davis tube products.
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TABLE B-16. - Sample identification 86-035 tails LC5-fine

ore, 100 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
‘weight pct Fet Fe¥c Si wt, pctiFe‘, pctiFe®c, pct]Si, pct] Feb [ FeT¢ [ 'Si tribution,! pct
MAGNETIC
-3 + 2-1/2....... - - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - -
-1-3/4 + 1....... - - - - - - - - - - - -
-1 +5/8.ca...... 4.8 33.1 2.7 26.7 3.47 70.7 - - 2.45 - - 10.06
-5/8 + 1/2..uu.. 7.0 31.3 2.3 26.4 3.60 71.6 - - 2.58 - - 8.64
-1/2 + 1/4ecu.... 25.4 31.7 1.8 26.5 3.53 70.6 - - 2.49 - - 8.05
174 + 0vevennnnn 62.8 32.0 3.2 24.7 6.33 69.3 - 0.90 4,39 - 0.06 14.21
Composite
(calculated).. 100.0 31.9 2.8 °T 25.4 - - - - 3.69 - - 12.09
Composite
(analysis).... - 33.3 5.0 24,7 5.33 67.2 - 2.4 3.58 - 0.13 11.75
NONMAGNETIC
=3+ 2-1/2cc00unn - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - -
-1-3/4 + 1....... - - - - - - - - - - -
-1+ 5/8iiiiicnns 4.8 33.1 2.7 26.7 | 96.53 22.7 0.91 27.6 21.91 0.88 | 26.64 89.94
-5/8 + 1/2.ic..... 7.0 31.3 2.3 26.4 | 96.40 28.3 1.40 28.3 27.28 1.35 | 27.28 91.36
-1/2 + 1/4....... 25.4 31.7 1.8 26.5 | 96.47 29.5 4.5 28.3 28.46 4.34 | 27.30 91.95
~1/4 + Duvennnane 62.8 32.0 3.2 24.7 | 93.67 28.3 1.6 27.4 26.51 1.50 | 25.66 85.79
Composite
(calculated).. 100.0 31.9 2.8 25.4 - - - - 26.84 2.18 | 26.24 87.91
Composite
(analysis).... - 33.3 5.0 24.7 | 94.67 28.4 1.6 27.7 26.89 1.51 | 26.22 88.25

IBased on calculated Davis tube products.
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TABLE B-17. - Sample identification 86-037 concentrate LC5-fine ore, 50 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fel Fet< Si wt, pct][Fet, pct]FeT<, pct[Si, pct| Fet | Fe¥< Si tribution,l pct
MAGNETIC
-3 +2-1/2.0u.... - - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - -
-1-3/4 + l....... - - - - - - - - - - - -
-1+ 5/8ciiecanns 9.9 44,5 13.7 17.4 | 45.20 70.9 22.7 1.0 | 32.05 | 10.26 0.45 74.14
-5/8 + 1/2i00iun. 12.9 43.6 13.0 16.1 | 50.07 70.2 22.0 0.9 | 35.15 | 11.01 0.45 79.54
-1/2 + 1/4eeueen. 36.0 43.1 13.9 16.1 | 42.07 70.7 24.0 1.1 ) 29.74 | 10.10 0.46 69.34
“1/4 + Oeeevnnnnn 41,2 38.3 9.1 20.2 | 22.13 70.2 22.0 1.0 | 15.54 4,87 0.22 45.61
Composite
(calculated).. 100.0 41.3 11.8 17.9 - - - - 24.82 8.08 0.36 62.90
Composite
(analysis).... - 39.7 11.5 18.0 | 37.80 69.1 23.1 1.9 | 26.12 8.73 0.72 64.91
NONMAGNETIC
-3+ 2-1/2....... - - - - -
-2-1/2 + 1-3/4... - - - - - - b= - - - -
-1-3/4 + lieeue.. - - - - - - - - - - - -
-1 + 5/8ceinicnns 9.9 44.5 13.7 17.4 | 54.80 20.4 5.7 27.4 | 11.18 3.12 | 15.02 25.86
-5/8 + 1/2ieieane 12.9 43.6 13.0 16.1 | 49.93 18.1 4.8 - 27.2 9.04 2.40 | 13.58 20.46
-1/2 + 1/8....... 36.0 43.1 13.9 16.1 | 57.93 22.7 4.8 26.2 | 13.15 2.78 | 15,18 30.66
=1/4 + 0uevennene 41.2 38.3 9.1 20.2 | 77.87 23.8 4,5 26.4 | 18.53 3.50 | 20.56 54.39
Composite
(calculated).. 100.0 41.3 11.8 17.9 - - - - 14.64 3.06 | 17.17 37.10
Composite
(analysis).... - 39.7 11.5 18.0 | 62.20 22.7 4.1 26.4 | 14.12 2.55 | 16.42 35.09

I1Value based on calculated Davis tube products.
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TABLE B-18. - Sample identification 86-037 tails LC5-fine ore, 50 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fel Fete ST wt, pct]Fel, pct[Fe™s, pct]Si, pct] Fet T Fe¥< Si tribution,! pct
MAGNETIC
-3+ 2-1/2000une. - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - -
-1-3/4 + 1....... - - - - - - - - - - -
-1 +5/8ieiunnnns 6.2 30.3 5.0 24.6 7.73 69.3 - 1.7 5.36 - 0.13 17.98
-5/8 + 1/2..... .. 8.5 29.5 4.5 24.6 8.67 69.1 - 1.7 5.99 - 0.15 20.08
-1/2 + 1/4....... 24.5 30.3 4.1 24.9 9,33 69.1 - 1.6 6.45 - 0.15 21.42
-1/4 + 0o 60.8 29.9 4,5 23.4 9.67 69.1 22.9 1.3 6.68 2.21 0.13 21.82
Composite
(calculated).. 100.0 30.0 4.4 |—23.9 - - - - 6.48 - 0.14 21.34
Composite
(analysis).... - 31.7 7.9 25.5 | 10.53 68.4 - 3.5 7.20 - 0.37 24.42
NONMAGNETIC
-3 + 2-1/2....... - - - - - - -
-2-1/2 + 1-3/4... - - - - - - - - - - - -
-1-3/4 + 1....... - - - - - - - - - - - -
-1 +5/8ieiinnnns 6.2 30.3 5.0 24.6 | 92.27 26.5 3.4 27.7 | 24.45 3.14 | 25.56 82.02
-5/8 + 1/2ieuuues 8.5 29.5 4.5 24,6 | 91.33 26.1 3.4 27.5 | 23.84 3.11 | 25.12 79.92
-1/2 + 1/4....... 24.5 30.3 4,1 24.9 | 90.67 25.1 5.0 29.0 | 23.66 4,53 | 26.29 78.58
~1/4 + 0vevnnnnnn 60.8 29.9 4.5 23.4 | 90.33 26.5 3.2 29.3 | 23.94 2.89 | 26.47 78.18
Composite
(calculated).. 100.0 30.0 4.4 23.9 - - - - 23.89 3.33 | 26.25 78.66
Composite
(analysis).... - 31.7 7.9 25.5 | 89.47 24.9 4.8 26.9 | 22.28 4.29 | 24.07 75.58

1VaTue based on calculated Davis tube products.

6L



TABLE B-19. - Sample identification 86-040 concentrate LC3/4-coarse ore, 50 pct splitter opening

Davis magnetic tube test
Size distribution|Distribution,|{ Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fel Fe¥c Si wt, pct]Fel, pct]Fe™<, pct]Si, pct] Fe' T Fe'< Si tribution,+ pct
MAGNETIC
-3+ 2-1/2.0e.e... 5.1 26.0 9.1 29.5 | 26.80 70.4 22.9 1.1 18.87 6.14 0.29 79.12
-2-1/2 + 1-3/4... 9.6 34.2 11.6 21.6 | 36.53 70.7 22.0 1.1 25.83 8.04 0.40 76.51
-1-3/4 + 1...... . 42.0 33.3 11.4 21.7 | 34.67 70.2 22.9 0.92 | 24.34 7.94 0.32 72.27
-1 +5/8iuiann. 33.2 31.9 11.4 | 22.8 | 31.80 70.4 22.9 1.3 22.39 7.28 0.41 69.36
-5/8 + 1/2...... . 6.1 30.1 10.7 22.9 | 30.33 71.0 22.7 1.0 21.54 6.89 0.30 68.84
-1/2 + 1/4....... 3.0 31.9 10.3 23.3 | 30.73 71.0 22.7 0.93 | 21.82 6.98 0.29 69.23
-1/4 + 0eenn.n.nn 1.0 31.5 10.3 22.1 | 26.67 71.1 24.0 0.73 | 18.96 6.40 0.19 58.83
Composite
(calculated).. 100.0 32.3 11.2 22.6 - - - - 23.26 7.53 0.35 71.57
Composite
(analysis).... - 24,2 11.3 24.2 | 36.07 68.2 23.8 "1 2.3 24,60 8.58 0.83 68.49
NONMAGNETIC
=3+ 2-1/2000un.. 5.1 26.0 9.1 29.5 | 73.20 6.8 4,7 38.7 4,98 3.43 | 28.33 20.88
-2-1/2 + 1-3/4... 9.6 34.2 11.6 21.6 | 63.47 12.5 5.0 32.7 7.93 3.17 | 20.75 23.49
-1-3/4 + 1....... 42.0 33.3 11.4 21.7 | 65.33 14.3 4.8 31.9 9.34 3.14 | 20.84 27.73
-1 +5/8iieiianns 33.2 31.9 11.4 22.3 | 68.20 14.5 4.8 32.1 9.89 3.27 | 21.89 30.64
-5/8 + 1/2.0uu.. 6.1 30.1 10.7 22.9 | 69.67 14.0 4.8 32.0 9.75 3.34 | 22.29 31.16
-1/2 + 1/4....... 3.0 31.9 10.3 23.3 | 69.27 14.0 4.5 31.0 9.70 3.12 | 21.47 30.77
<1/4 + 0vevnnnane 1.0 31.5 10.3 22.1 ) 73.33 18.1 5.2 29.2 13.27 3.81 | 21.41 41.17
Composite
(calculated).. 100.0 32.3 11.2 22.6 - - - - 9.24 3.22 | 21.68 28.43
Composite
_ (analysis).... - 24.2 11.3 24.2 | 63.93 17.7 6.3 31.9 11,32 4,03 | 20.39 31.51

‘1value based on calcuTated Davis tube products.
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TABLE B-20. - Sample identification 86-040 tails LC3/4-coarse ore, 50 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fet Fe¥c Si wt, pctfFel, pct]Fe¥s, pct{Si, pct] Fet T Fe'< Si tribution,! pct
MAGNETIC
-3+ 2-1/2....... 3.8 28.2 7.9 27.0 | 26.33 69.1 21.8 1.6 18.20 5.74 0.42 61.61
-2-1/2 + 1-3/4... 22.8 22.7 6.8 28.0 18.27 69.6 23.1 1.4 § 12,71 4,22 0.26 46.90
-1-3/4 + 1....... 46.2 21.7 6.8 29.3 7.27 69.6 - 1.5 5.06 - 0.11 23.17
-1+ 5/8ieuiiinns 23.8 22.7 6.8 29.7 | 10.80 68.9 23.3 2.0 7.44 2.52 0.22 31.54
-5/8 + 1/2....... 2.5 21.7 5.0 31.1 8.73 69.1 - 1.3 6.03 - 0.11 27.52
172 + 1/4....... 0.5 20.6 7.5 29.2 9.80 69.6 31.2 1.4 6.82 3.06 0.14 30.79
~1/4 + 0verennnn 0.4 29.2 6.8 24.0 | 19.33 69.6 31.5 1.3 | 13.46 6.09 0.25 40.32
Composite -
(calculated).. 100.0 22.4 6.8 29.0 - - - - 7.94 - 0.18 31.86
Composite
{analysis).... - 26.5 7.9 27.4 ) 16.87 64.4 22.7 .. 4.6 | 10.86 3.83 0.78 42.47
NONMAGNETIC
-3 +2-1/2....... 3.8 28.2 7.9 27.0 | 73.67 15.4 4.1 ~36.6 | 11.34 3.02 | 26.96 38.39
-2-1/2 + 1-3/4... 22.8 22.7 6.8 28.0 | 81.73 17.6 4.1 36.5 | 14.39 3.35 | 29.83 53.10
-1-3/4 + leieo.ss 46.2 21.7 6.8 29.3 | 92.73 18.1 4.3 34.8 16,78 3.99 | 32.27 76.83
-1+ 5/8iiiiecans 23.8 21.7 6.8 29.7 | 89.20 18.1 4.8 34.7 | 16.15 4,28 | 30.95 68.46
=5/8 + 1/2¢ieiane 2.5 21.7 5.0 31.1 | 91.27 17.4 4.2 36.4 | 15.88 3.83 | 33.22 72.48
-1/2 + 1/4....... 0.5 20.6 7.5 29.2 | 90.20 17.0 4.5 34.2 | 15.33 4,06 | 30.85 69.21
=1/4 + 0ieennnnns 0.4 29.2 6.8 24.0 | 80.67 24.7 4.8 29.9 19.92 3.87 | 24.12 59.68
Composite
(calculated).. 100.0 22.4 6.8 29.0 - - - - 16.98 3.87 | 31.18 68.14
Composite
_ (analysis).... - 26.5 7.9 27.4 | 83.13 17.7 4.3 31.6 | 14.71 3.57 | 26.27 57.53

IVaTue based on calculated Davis tube products.
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TABLE B-21. - Sample identification 86-042 concentrate LC2-coarse ore, 50 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,|{ Chemical analysis, pct Assay ~Units Total Fe dis-
weight pct Fel Fe*s Si wt, pct|[Fe', pct]Fe¥Z, pct[Si, pct| Fe' [ Fefc T Si tribution,! pct
MAGNETIC
3+ 2-1/2.0..0.. 2.8 31.0 12.6 23.1 | 32.80 70.8 23.8 0.80 | 23.22 7.81 0.26 69.17
-2-1/2 + 1-3/4... 10.3 43.8 12.1 14.4 | 45.27 71.4 23.1 0.75 | 32.32 | 10.46 0.34 72.24
-1-3/4 + l....... 33.3 37.5 12.6 18.4 | 37.87 71.4 23.6 0.85 | 27.04 8.94 0.32 68.84
-1 +5/8..u..n. 18.2 34.7 11.9 19.7 | 32.53 71.5 23.3 0.90 | 23.26 7.46 0.29 63.87
-5/8 + 1/20cuccn. 10.3 34.7 12.6 20.4 | 33.27 70.9 23.1 1.0 23.59 7.68 0.33 66.13
-1/2 + 1/4....... 15.5 33.9 11.9 20.7 | 33.13 71.0 22.9 1.1 23.52 7.59 0.36 68.33
-1/4 + 0......... 9.6 32.7 11.4 21.2 | 28.27 71.0 22.7 1.1 20.07 6.42 0.31 56.55
Composite
(calculated).. 100.0 36.2 12.2 19.2 - - - - 25.22 8.21 0.32 66.95
Composite
(analysis).... - 35.3 12.2 20.4 | 35.13 68.4 23.6 2.4 24.03 8.29 0.84 66.57
NONMAGNETIC
-3+ 2-1/2c0c.unn 2.8 31.0 12.6 23.1 | 67.20 15.4 5.4 33.7 10.35 3.63 | 22.65 30.83
-2-1/2 + 1-3/4... 10.3 43.8 12.1 14.4 | 54.73 22.7 5.9 27.3 12.42 3.23 | 14.94 27.76
-1-3/4 + l....... 33.3 37.5 12.6 18.4 | 62.13 19.7 6.3 28.8 12.24 3.91 | 17.89 31.16
-1 +5/8ccuce.n.. 18.2 34.7 11.9 19.7 | 67.47 19.5 6.1 28.5 13.16 4,12 | 19.23 36.13
-5/8 + 1/2.ceunn. 10.3 34.7 12.6 20.4 | 66.73 18.1 5.0 29.7 12.08 3.34 | 19.82 33.87
-1/2 + 1/4....... 15.5 33.9 11.9 20.7 | 66.87 16.3 5.2 31.5 10.90 3.48 | 21.06 31.67
-1/4 + Oeernnnnns 9.6 32.7 11.4 21.2 | 71.73 | 21.5 5.2 30.0 15.42 3.73 | 21.52 43,45
Composite ‘
(calculated).. 100.0 36.2 12.2 19.2 - - - - 12.45 3.73 | 19.00 33.05
Composite
(analysis).... - 35.3 12.2 20.4 | 64.87 18.6 5.9 28.3 12.07 3.83 | 18.36 33.43

1VaTue based on calculated Davis tube products.
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TABLE B-22. - Sample identification 86-042 tails LC2-coarse ore, 50 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct y Units Total Fe dis-
weight pct Fel FeT< T Si wt, pctiFet, pct[Fe¥<, pct]Si, pct| Fel | Fe'< Si tribution,! pct
MAGNETIC
-3+ 2-1/20c..... 9.1 26.4 6.3 27.8 | 12.40 69.3 24.5 1.6 8.59 3.04 0.20 33.69
-2-1/2 + 1-3/4... 21.5 22.7 7.5 28.6 | 14.80 69.1 23.1 1.7 | 10.23 3.42 0.25 35.31
-1-3/4 + 1....... 48.5 20.6 7.3 30.5 | 11.93 69.3 23.6 2.0 8.27 2.82 0.24 35.59
=1 + 5/8iatenccas 10.5 22.1 7.3 28.8 | 10.67 69.3 24.5 1.8 7.39 2.61 0.19 28.16
-5/8 + 1/20c00un. 2.4 25.6 7.9 27.0 | 16.00 69.1 25.6 1.1 | 11.06 4.10 0.18 39.22
-1/2 + 1/4....... 4.2 23.8 7.9 27.4 | 15.60 69.6 23.8 1.6 | 10.86 3.71 0.25 42.09
-1/4 + 0...... ‘e 3.8 28.6 9.1 24.4 | 19.60 69.6 23.8 1.2 | 13.64 4,66 0.24 44,10
Composite -
(calculated).. 100.0 22.3 7.4 29.2 - - - - 9.01 3.08 0.23 35.32
Composite
(analysis).... - 23.8 7.9 27.8 | 13.93 62.8 22.7 5.1 8.75 3.16 0.71 31.61
NONMAGNETIC
-3 + 2-1/2....... 9.1 26.4 6.3 27.8 | 87.60 19.3 4.2 31.8 16.91 3.68 | 27.86 66.31
-2-1/2 + 1-3/4... 21.5 22.7 7.5 28.6 | 85.20 22.0 5.2 33.5 | 18.74 4,43 | 28.54 64.49
“1-3/4 + liveuuas 48.5 20.6 7.3 30.5 | 88.07 17.0 5.2 35.5 | 14.97 4,58 | 31.26 64.41
-1 + 5/8ieernnens 10.5 22.1 7.3 28.8 | 89.30 21.1 5.7 32.4 | 18.85 5.09 | 28.94 71.84
=5/8 + 1/2....... 2.4 25.6 7.9 27.0 | 84.00 20.4 5.4 32.3 | 17.14 4.54 | 27.13 60.78
-1/2 + Y4....... 4,2 23.8 7.9 27.4 | 84.40 17.7 5.4 31.7 | 14.94 4.56 | 26.75 57.91
-1/4 + 0ceeeennnn 3.8 28.6 9.1 24.4 | 80.40 21.5 5.7 30.2 | 17.29 | 4.58 | 24.28 55.90
Composite
(calculated).. 100.0 22.3 7.4 29.2 - - - - 16.50 4,52 | 29.57 64.68
Composite
(analysis).... - 23.8 7.9 27.8 | 86.07 22.0 4.5 30.5 18.93 3.87 | 26.25 68.39

TVaTue based on calculated Davis tube products.
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TABLE B-23. - Sample identification 86-044 concentrate LC2-coarse ore, 100 pct splitter opening

Davis magnetic tube test
Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fel Fe¥< Si wt, pct[Fel, pct[Fe™s, pct[Si, pct] Fe' [ Fe™©¢ [ Si tribution,! pct
MAGNETIC
-3+ 2-1/2....... 4.0 34,2 10.7 24.1 | 31.80 70.2 23.1 0.75 | 22.32 7.35 0.24 66.49
-2-1/2 + 1-3/4... 10.4 33.5 10.9 25.0 | 25.53 68.2 23.6 0.94 | 17.41 6.03 0.24 58.62
-1-3/4 + licaeens 29.7 34.4 11.1 24.1 | 28.27 68.9 22.9 0.94 | 19.48 6.47 0.27 62.78
~1 + 5/8ieiinennn 21.2 34.0 11.6 23.0 | 30.40 69.1 23.3 0.85 | 21.01 7.08 0.26 62.51
-5/8 + 1/2....... 8.4 33.3 10.2 23.4 | 29.60 70.0 23.6 0.79 | 20.72 6.99 0.23 64.07
-1/2 + 1/4....... 15.1 34.0 10.4 23.2 | 30.33 70.0 23.3 0.88 | 21.23 7.07 0.27 63.66
-1/4 + 0ennnnns 11.2 33.3 10.0 23.2 | 25.60 70.0 23.3 0.87 | 17.92 5.96 0.22 56.42
Composite
(calculated).. 100.0 33.9 10.9 23.7 - - - - 19.90 6.67 0.25 62.01
Composite
(analysis).... - 34.4 6.4 22.6 | 31.80 68.6 12.5 1.60 | 21.81 3.98 0.51 64.37
NONMAGNETIC
-3+ 2-1/2....... 4.0 34.2 10.7 24.1 | 68.20 16.5 4.5 32.0 11.25 3.07 | 21.82 33.51
-2-1/2 + 1-3/4... 10.4 33.5 10.9 25.0 | 74.47 16.5 6.2 29.6 12.29 4,62 | 22.04 41.38
-1-3/4 + 1....... 29.7 34.4 11.1 24.1 | 71.73 16.1 6.3 30.8 11.55 4,52 | 22.09 37.22
-1 4+ 5/8eiincnns 21.2 34.0 11.6 23.0 | 69.60 18.1 6.8 27.8 12,60 4,73 | 19.35 37.49
=5/8 + 1/2.00uues 8.4 33.3 10.2 23.4 | 70.40 16.5 5.9 30.9 11.62 4,15 | 21.75 35.93
-1/2 + 1/4....... 15.1 34.0 10.4 23.2 | 69.67 17.4 4.8 29.4 12,12 3.34 | 20.48 36.34
-1/4 + 0...... . 11.2 33.3 10.0 23.2 | 74.40 18.6 5.4 28.1 13.84 4,02 | 20.91 43,58
Composite
(calculated).. 100.0 33.9 10.9 23.7 - - - - 12.19 4,25 | 21.09 37.99
Composite
{analysis).... - 34.4 6.4 22.6 | 68.20 17.7 6.1 31.0 12.07 4,16 | 21.14 35.63

1Value based on calculated Davis tube products.
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TABLE B-24. - Sample identification 86-044 tails LC2-coarse ore, 100 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay . Units Total Fe dis-
weight pct Fel Fe¥c Si wt, pct[Fel, pct[Fe™<, pct]Si, pct|[ Fel [ Fe'< Si tribution,l pct
MAGNETIC
=3+ 2-1/2.0000en. 8.5 20.2 5.7 33.4 | 12.40 68.0 26.1 1.3 8.43 3.24 0.16 40.74
-2-1/2 + 1-3/4... 19.2 20.4 6.3 31.6 6.00 68.9 - - 4,13 - - 22.19
-1-3/4 + l....... 53.4 20.2 6.3 28.6 6.60 68.4 - - 4,51 - - 21.06
-1 +5/8..iiuuaas 15.6 20.6 6.8 28.9 3.33 68.0 - - 4,31 - - 20.63
-5/8 + 1/2iuuunes 1.6 19.9 7.5 30.9 7.13 68.9 - 0.84 4,91 - 0.06 26.45
-1/2 + 1/4....... 1.2 20.8 7.7 [T 28.3 7.07 71.2 - 0.98 5.03 - 0.07 23.42
-1/4 + 0vevennnns .5 29.5 11.1 22.0 | 17.47 70.0 30.6 0.91 | 12.23 5.34 0.16 43,19
Composite :
(calculated).. 100.0 20.4 6.4 29.6 - - - - 4,80 - - 23.15
Composite )
(analysis).... - 19.1 4.3 29.4 7.67 64.9 26.8 2.70 4.98 2.05 0.21 25.09
NONMAGNETIC
-3+ 2-1/2....... 8.5 20.2 5.7 33.4 | 87.60 14,0 4.1 40.7 12.26 3.59 | 35.65 59.26
-2-1/2 + 1-3/4... 19.2 20.4 6.3 31.6 | 94.00 15.4 5.7 34.6 14.48 5.36 | 32.52 77.81
-1-3/4 + 1....... 53.4 20.2 6.3 28.6 | 93.40 18.1 6.1 32.0 16.91 5.70 | 29.89 78.94
-1 +5/8.cenen... 15.6 20.6 6.8 28.9 | 96.67 17.7 5.0 33.7 16.58 4.68 | 31.57 79.37
-5/8 + 1/2¢0uuan. 1.6 19.9 7.5 30.9 | 92.87 14.7 4.3 33.4 13.65 3.99 | 31.02 73.55
-1/2 + 1/4....... 1.2 20.8 7.7 28.3 | 92.93 17.7 5.7 29.9 16.45 5.30 | 27.79 76.58
-1/4 + 0eeevnnnns .5 29.5 11.1 22.0 | 82.53 19.5 5.9 28.0 16.09 4.87 | 23.11 56.81
Composite
(calculated).. 100.0 20.4 6.4 29.6 - - - - 15.93 5.26 } 31.11 76.85
Composite
(analysis).... - 19.1 4.3 29.4 | 92.33 16.1 5.7 30.9 14.87 5.26 | 28.53 74.91

TWalue based on calculated Davis tube products.
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TABLE B-25. - Sample identification 86-045 concentrate LC5-coarse ore, 100 pct splitter opening

Davis magnetic tube test
Size distribution|Distribution,| Chemical analysis, pct Units Total Fe dis-
weight pct Fel Fe¥c Si wt, pct[Fet, pct]Fe¥s, pct[Si, pct] Fel T Fe¥c ] 'Si tribution,l pct
MAGNETIC
-3 + 2-1/2....... 10.6 40.3 11.3 15.4 ] 31.93 70.7 23.6 0.86 | 22.58 7.54 0.27 56.25
-2-1/2 + 1-3/4... 22.5 34.2 10.4 23.2 | 32.07 70.0 23.7 1.00 | 22.45 7.60 0.32 67.24
-1-3/4 + 1....... 51.8 33.2 10.0 25.1 | 30.73 69.8 23.1 1.1 21.45 7.10 0.34 65.80
-1 +5/8...uu.... 12.6 33.5 9.3 24.5 | 26.80 70.0 23.4 1.2 18.76 6.27 0.32 60.83
-5/8 + 1/2....... 1.2 34.4 11.8 20.6 | 33.67 70.7 24.2 0.96 | 23.80 8.15 0.32 67.35
-1/2 + l/4....... .7 34.0 10.4 22.7 | 29.60 70.9 25.8 0.89 | 20.99 7.64 0.26 64.37
-1/4 + 0eeunenn.. .6 34.2 9.3 21.3 | 23.60 70.7 24,2 1.1 16.69 5.71 0.26 54.69
Composite
(calculated).. 100.0 34.2 10.2 23.5 - - - - 21.45 7.16 0.32 64.28
Composite
(analysis).... - 32.9 5.4 24.2 | 32.47 67.9 12.3 2.1 22.04 3.99 0.68 64.20
ONMAGNETIC
-3 +2-1/2....... 10.6 40.3 11.3 15.4 | 68.07 25.8 6.2 19.3 17.56 4,22 | 13.14 43.75
-2-1/2 + 1-3/4... 22.5 34.2 10.4 23.2 | 67.93 16.1 5.2 31.1 10.94 3.53 | 21.13 32.76
-1-3/4 + l....... 51.8 33.2 10.0 25.1 | 69.27 16.1 5.4 30.9 11.15 3.74 | 21.40 34.20
=1 +5/8eiiennn.. 12.6 33.5 9.3 24.5 | 73.20 16.5 5.7 31.2 12.08 4,17 | 22.84 39.17
-5/8 + 1/2.¢cce... 1.2 34.4 11.8 20.6 | 66.33 17.4 5.0 28.8 11.54 3.32 | 19.10 32.65
-1/2 + 1/4....... .7 34.0 10.4 22,7 | 70.40 16.5 4.1 30.7 11.62 2.89 | 21.61 35.63
~1/4 + Oeivenannn .6 34.2 9.3 21.3 | 76.40 18.1 4.8 26.4 13.83 3.67 | 20.17 45,31
Composite
(calculated).. 100.0 34.2 10.2 23.5 - - - - 11.92 3.79 | 20.61 35.72
Composite
(analysis).... - 32.9 5.4 24,2 | 67.53 18.2 4.8 30.6 12.29 3.24 | 20.67 35.80

IVaTue based on calculated Davis tube products.
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TABLE B-26. - Sample identification 86-045 tails LC5-coarse ore, 100 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fel Fet< Si wt, pct]Fel, pct]Fe™s, pct]Si, pct| Fe' T Fete T Si tribution,l pct
MAGNETIC
-3 +2-1/2....... 4.4 39.7 3.4 19.0 4.67 70.9 - - 3.31 - - 8.54
-2-1/2 + 1-3/4... 29.1 26.2 2.8 29.8 3.20 70.2 - - 2.25 - - 8.83
-1-3/4 + 1....... 54.8 28.3 2.9 28.1 5.00 68.4 - - 3.42 - - 11.96
=1 + 5/8ieiincian 10.4 27.2 2.7 28.9 4,33 66.8 - - 2.89 - - 10.00
-5/8 + 1/2ciceu.. .7 32.9 4.3 22.0 6.33 71.8 - - 4,55 - - 14.06
=1/2 + 1/4eeeone. .3 33.5 6.6 19.9 8.20 71.8 - 1.3 5.89 - 0.11 17.15
-1/4 + 0eeennnnnn .3 34.4 7.3 18.1 | 12.73 70.9 38.1 1.0 9.03 4,85 0.13 25.03
Composite -
(calculated).. 100.0 28.1 2.9 28.2 - - - - 3.05 - - 10.80
Composite
(analysis).... - 29.0 2.7 28.8 5.87 64.9 - 1.8 3.81 - 0.11 14.74
NONMAGNETIC
-3 + 2-1/2....... 4.4 39.7 3.4 19.0 | 95.33 37.2 1.1 21.8 | 35.46 1.05 | 20.78 91.46
-2-1/2 + 1-3/4... 29.1 26.2 2.8 29.8 | 96.80 24.0 1.8 33.3 | 23.23 1.74 | 32.23 91.17
-1-3/4 + 1....... 54.8 28.3 2.9 28.1 | 95.00 26.5 1.1 30.9 | 25.18 1.05 | 29.36 88.04
=1 + 5/8iiiienans 10.4 27.2 2.7 28.9 | 95.67 27.2 1.6 30.6 | 26.02 1.53 | 29.27 90.00
-5/8 + 1/2....... .7 32.9 4.3 22,0 | 93.67 29.7 4.1 23.6 | 27.82 3.84 | 22.11 85.94
-1/2 + 1/4...... . .3 33.5 6.6 19.9 | 91.80 31.0 3.6 21.5 | 28.46 3.30 | 19.74 82.85
<1/4 + 0uevencnen .3 34.4 7.3 18.1 | 87.27 31.0 5.4 21.0 | 27.05 4,71 | 18.33 74.97
Composite
(calculated).. 100.0 28.1 2.9 28.2 - - - - 25.19 1.34 | 29.70 89.20
Composite
(analysis).... - 29.0 2.7 28.8 | 94.13 23.4 4.8 30.9 | 22.03 4.52 | 29.09 85.26

1value based on calculated Davis tube products.
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TABLE B-27. - Sample identification 86-047 concentrate LC5-coarse ore, 50 pct splitter opening

Davis magnetic tube test
Size distribution|{Distribution,| Chemical analysis, pct y Units Total Fe dis-
weight pct Fel Fetc Si wt, pct[Fe', pct[Fe¥s, pct[Si, pct{ Feb [ Fe'< Si tribution,! pct
MAGNETIC
-3+ 2-1/2....... 3.3 30.5 11.0 23.1 | 22.73 71.0 23.6 0.93 | 16.14 5.37 0.21 50.60
-2-1/2 + 1-3/4... 19.3 34.2 11.4 20.2 | 39.27 71.0 22.7 1.2 27.88 8.91 0.47 81.52
-1-3/4 + 1....... 44.2 33.9 11.0 20.9 | 36.27 71.0 22.7 1.1 25.75 8.23 0.40 75.80
“1 + 5/8ieieiinns 20.9 35.7 11.2 19.9 | 35.07 70.9 22.4 1.1 24.86 7.85 0.39 68.39
-5/8 + 1/2¢uuec.. 4.6 34.9 10.7 21.0 | 36.60 71.0 22.7 1.1 25.99 8.31 0.40 73.21
-1/2 + 1/4....... 4.6 33.2 10.3 21.5 | 31.67 70.5 22.7 1.0 22.33 7.19 0.32 66.44
-1/4 + 0cervennnn 3.1 33.8 9.6 21.4 | 24.80 71.2 22.7 1.0 17.66 5.63 0.25 50.85
Composite
(calculated).. 100.0 34.2 11.0 20.7 - - - - 25.26 8.06 0.40 73.17
Composite
(analysis).... - 35.3 12.5 20.5 | 37.47 69.1 23.8 2.4 25.89 8.92 0.90 70.05
NONMAGNETIC
-3 + 2-1/2...... . 3.3 30.5 11.0 23.1 | 77.27 20.4 4.3 30.5 15.76 3.32 ] 23.57 49.40
-2-1/2 + 1-3/4... 19.3 34.2 11.4 20.2 | 60.73 10.4 4.8 33.9 6.32 2.92 | 20.59 18.48
-1-3/4 + lii.e.ans 44,2 33.9 11.0 20.9 | 63.73 12.9 4.5 33.2 8.22 2.87 | 21.16 24.20
=1+ 5/8iceninsns 20.9 35.7 11.2 19.9 | 64.93 17.7 4.5 31.2 11.49 2.92 | 20.26 31.61
-5/8 + 1/2....... 4.6 34.9 10.7 21.0 | 63.40 15.0 4.3 33.3 9.51 2.73 | 21.11 26.79
-1/2 + 1/4....... 4.6 33.2 10.3 21.5 | 68.33 16.5 4.8 32.3 11.28 3.28 | 22.07 33.56
-1/4 + Deeenncnns 3.1 33.8 9.6 21.4 | 75.20 22.7 4.5 29.0 17.07 3.38 | 21.81 49,15
Composite .
(calculated).. 100.0 34.2 11.0 20.7 - - - - 9.26 2.93 | 21.00 26.83
Composite ‘
(analysis).... - 35.3 12,5 20.5 | 62.53 17.7 5.0 29.3 11.07 3.13 | 18.32 29.95

1Value based on calculated Davis tube products.
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TABLE B-28. - Sample

identification 86-047 tails LC5-coarse ore, 50 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fel Fe™< Si wt, pctiFel, pctlFe™s, pct[Si, pct| Fe' [ Fe'< Si tribution,! pct
MAGNETIC
-3+ 2-1/2....... 12.3 27.4 10.2 26.7 | 26.07 69.6 23.8 1.2 1 18.14 6.20 0.31 59.07
-2-1/2 + 1-3/4... 32.4 26.3 4.8 29.9 9.27 69.6 22.2 1.6 6.45 2.06 0.15 23.84
-1-3/4 + 1....... 45.1 27.2 4.1 30.2 7.60 70.0 - 1.8 5.32 - 0.14 20.24
-1 +5/8ceerinnn. 9.3 29.5 3.2 27.3 7.07 70.2 - 1.7 4,96 - 0.12 17.65
-5/8 + 1/2.0usenn 0.4 29.7 4.8 25.7 6.13 70.0 - 1.5 4.29 - 0.09 14.07
-1/2 + 1/4....... 0.3 27.4 7.7 26.2 7.60 70.2 - 1.6 5.34 - 0.12 19.54
-1/4 + 0enennnns 0.2 31.0 6.8 20.3 | 13.73 70.2 30.3 1.3 9.64 4.16 0.18 27.47
Composite
(calculated).. 100.0 27.2 5.0+ 29.4 - - - - 7.23 - 0.16 26.50
Composite
(analysis).... - 28.1 5.0 28.7 | _10.00 66.0 - 4.0 6.60 - 0.40 24.42
NONMAGNETIC
-3 + 2-1/2....... 12.3 27.4 10.2 26.7 | 73.93 17.0 5.0 35.1 | 12.57 3.70 | 25.95 40.93
-2-1/2 + 1-3/4... 32.4 26.3 4.8 29.9 | 90.73 22.7 3.4 29.2 | 20.60 3.08 | 26.49 76.16
-1-3/4 + 1....... 45.1 27.2 4.1 30.2 | 92.40 22.7 5.9 32.1 | 20.97 5.45 | 29.66 79.76
-1 +5/8ciiiiinns 9.3 29.5 3.2 27.3 | 92.93 24.9 2.3 30.5 | 23.14 2.14 | 28.34 82.35
~5/8 + 1/2.00uuns 0.4 29.7 4.8 25.7 | 93.87 27.9 2.3 26.1 | 26.19 2.16 | 24.50 85.93
-1/2 + 1/4....... 0.3 27.4 7.7 26.2 | 92.40 23.8 2.3 33.1 | 21.99 2.13 | 30.58 80.46
-1/4 + 0eeevnnnnn 0.2 31.0 6.8 20.3 | 86.27 29.5 4,1 22.3 | 25.45 3.54 | 19.24 72.53
Composite
(calculated).. 100.0 27.2 5.0 29.4 - - - - 20.05 4.13 | 28.02 73.50
Composite
(analysis).... - 28.1 5.0 28.7 | 90.00 22.7 2.3 29.4 | 20.43 2.07 | 26.46 75.58

IVaTue based on calculated Davis tube products.
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TABLE B-29. - Sample identification 86-048 concentrate LC3/4-coarse ore, 100 pct splitter opening

-

Distribution,

Davis magnetic tube test

Size distribution Chemical analysis, pct Assay Units Total Fe dis-
weight pct Fel Fe¥c Si wt, pct]Fet, pct[Fe™s, pct]Si, pct| Fel Fetc | Si tribution,! pct
MAGNETIC
-3 +2-1/2....... 5.4 31.8 10.0 25.9 | 32.47 70.7 24.2 0.78 | 22.95 7.86 0.25 68.12
-2-1/2 + 1-3/4... 16.3 34.2 11.8 25.0 | 39.27 70.2 23.7 0.81 | 27.57 9.31 0.32 74.05
-1-3/4 + li.u.ens 37.9 33.3 10.7 24.2 | 30.00 70.2 23.3 0.52 | 21.06 6.99 0.16 65.85
“1 + 5/8ceicicnas 32.7 33.3 10.1 24.3 | 32.13 70.2 23.6 0.73 | 22.56 7.58 0.23 67.65
-5/8 + 1/2....... 5.1 33.5 10.2 24.5 | 28.20 70.5 23.1 0.87 | 19.88 6.51 0.25 62.95
~1/2 + 1/4....... 1.9 33.5 10.0 22.4 | 28.67 70.2 24.4 0.80 | 20.12 6.99 0.23 63.95
“1/4 + Oveevnnens .7 33.1 11.1 20.3 | 28.53 70.7 12.9 1.1 20.17 3.68 0.31 63.67
Composite
(calculated).. 100.0 33.4 10.6 24.4 - - - - 22.63 7.56 0.22 67.88
Composite
(analysis).... - 31.7 6.1 24.7 | 32.60 67.9 12.0 1.5 22.14 3.91 0.49 71.81
NONMAGNETIC
-3+ 2-1/2....... 5.4 31.8 10.0 25.9 | 67.53 15.9 4.3 35.3 10.74 2.90 | 23.84 31.88
-2-1/2 + 1-3/4... 16.3 34.2 11.8 25.0 | 60.73 15.9 5.2 33.3 9.66 3.16 | 20.22 25.95
-1-3/4 + 1....... 37.9 33.3 10.7 24.2 | 70.00 15.6 5.2 30.6 10.92 3.64 | 21.42 34.15
-1 +5/8iiiinnene 32.7 33.3 10.1 24.3 | 67.87 15.9 5.4 31.3 10.79 3.66 | 21.24 32.35
-5/8 + 1/20ueunas 5.1 33.5 10.2 24.5 | 71.80 16.3 5.0 31.8 11.70 3.59 | 22.83 37.05
-1/2 + 1/4....... 1.9 33.5 10.0 22.4 | 71.33 15.9 4.3 30.2 11.34 3.07 | 21.54 36.05
-1/4 + 0eennnenen .7 33.1 11.1 20.3 | 71.47 16.1 5.7 29.7 11.51 4,07 | 21.23 36.33
Composite
(calculated).. 100.0 33.4 10.6 24.4 - - - - 10.71 3.52 | 21.37 32.12
Composite
(analysis).... - 31.7 6.1 24.7 | 67.40 12.9 5.0 31.3 8.69 3.37 | 21.10 28.19

IValue based on calculated Davis tube products.
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TABLE B-30. - Sample identification 86-048 tails LC3/4-coarse ore, 100 pct splitter opening

Davis magnetic tube test

Size distribution|Distribution,| Chemical analysis, pct Units Total Fe dis-
weight pct Fel Fet< Si wt, pct[Fe', pct[Fe¥s, pct[Si, pct[ Fel [ FeTc ] 'Si tribution,! pct
MAGNETIC
-3 +2-1/2....... 14.4 26.7 8.4 26.4 | 17.47 69.1 25.1 1.0 12.07 4,38 0.17 45,24
-2-1/2 + 1-3/4... 21.1 21.5 7.3 32.2 | 10.40 68.2 25.1 1.2 7.09 2.61 0.12 32.42
-1-3/4 + 1....... 40.1 20.2 6.8 30.3 9.40 68.4 12.7 - 6.43 1.19 - 30.85
-1 +5/8cuieeenn. 21.0 20.4 6.8 30.0 10.20 68.2 24.2 1.1 6.96 2.47 0.11 29.99
-5/8 + 1/2.00uuns 2.4 21.1 6.1 30.3 9,27 69.6 26.3 0.86 6.45 2.44 0.08 27.87
-1/2 + 1/4....... .6 22.7 8.4 26.6 | 11.47 70.2 33.3 0.95 8.05 3.82 0.11 32.83
~1/4 + 0vecvnnnns .4 28.3 10.0 | 23.5 | 20.33 70.2 30.4 0.95 | 14.27 6.18 0.19 48.79
Composite |
(calculated).. 100.0 21.5 7.1 30.0 - - - - 7.53 2.28 - 34.67
Composite
(analysis).... - 23.6 4,1 29.9 | 10.60 65.8 25.4 1.3 6.97 2.69 0.14 34.97
NONMAGNETIC
-3+ 2-1/2400unns 14.4 26.7 8.4 26.4 | 82.53 17.7 5.7 30.9 14.61 4.70 | 25.50. 54.76
-2-1/2 + 1-3/4... 21.1 21.5 7.3 32.2 | 89.60 16.5 4.8 33.6 14.78 4.30 30.11 67.58
-1-3/4 + 1....... 40.1 20.2 6.8 30.3 | 90.60 15.9 4.8 31.6 14.41 4,35 | 28.63 69.15
-1 +5/80iiiinnnn 21.0 20.4 6.8 30.0 | 89.80 18.1 5.0 31.6 16.25 4.49 | 28.38 70.01
-5/8 + 1/2....... 2.4 21.1 6.1 30.3 | 90.73 18.4 5.0 32.3 16.69 4,54 | 29.31 72.13
-1/2 + 1/4....... .6 22.7 8.4 26.6 | 88.53 18.6 6.1 29.4 16.47 5.40 | 26.03 67.17
-1/4 + 0ucenvnnns 4 28.3 10.0 23.5 79.67 18.8 6.2 29.2 14.98 4.94 | 23.26 51.21
Composite
(calculated).. 100.0 21.5 7.1 30.0 - - - - 14.19 4,28 | 25.14 65.33
Composite
(analysis).... - 23.6 4.1 29.9 | 89.40 14.5 4.8 32.9 12.96 4.29 | 29.41 65.03

TValue based on calculated Davis tube products.
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Appendix C.--Cobber Weight and Magnetic Iron Distribution
by Particle Size



TABLE C-1. - 86-023 LC2-fine ore, 100 pct splitter opening

Cobber feed, pct Cobber concentrate, pct Cobber tails, pct
Size fraction |Weight | Mag Fe |Weight|Weight re-{Mag Fe| Mag Fe re- Weight |Mag Fe{Mag Fe distribution
covery covery Ind. |Cum. Ind. Cum,
-3 + 2-1/2
-2-1/2 + 1-3/4
-1-3/4 + 1
-1 +5/8 5.86| (18.00)| 5.71 83.33 20.82 96.30 6.79{14.39| 3.32 6.25 4,38
-5/8 + 1/2 8.49| (17.97)| 8.41 84.79 20.83 97.44 8.97(13.41| 2.86 6.25 4.11
-1/2 + 1/4 33.52| (16.92)| 33.62 85.88 19.22 97.24 32.88|12.12] 3.05 25.00 3.83
-1/4 + 0 52.13| (11.55)| 52.26 85.82 12.50 93.51 51.36| 7.39| 5.53 62.50 2.74
Composite 100.00{ (14.27)| 85.61 85.61 15.93 95.62 14.39{14.39{ 4.32 4.38 4.38
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TABLE C-2. - 86-025 LC2-fine ore, 50 pct splitter opening

Cobber feed, pct Cobber concentrate, pct Cobber tails, pct
Size fraction |Weight | Mag Fe |Weight|Weight re-|{Mag Fe| Mag Fe re- Weight [Mag Fe[Mag Fe distribution
covery covery Ind. [Cum, Ind. Cum,
-3 +2-1/2
-2-1/2 + 1-3/4
-1-3/4 + 1 '
-1 +5/8 5.76{ (17.36)| 5.75 41.67 32.11 76.00 5.76{58.30}| 7.26 5.45 33.03
-5/8 + 1/2 7.52| (18.09)| 8.25 45.74 30.94 79.41 7.00(54.98| 6.68 6.36 31.23
-1/2 + 1/4 29.91| (16.84)| 32.89 45,86 27.83 75.40 27.78(50.90| 7.60 28.18 29.13
-1/4 + 0 56.81 (10.42)} 53.11 38.99 14,70 55.41 59.46134.71} 7.60 60.01 19.82
 Composite 100.00| (13.30)| 41.70 41.70 21.36 66.76 15830(58.30| 7.52 33.03 33.03
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TABLE C-3. - 86-026 LC3/4-fine ore, 50 pct splitter opening

Cobber feed, pct Cobber concentrate, pct Cobber tails, pct
Size fraction |Weight | Mag Fe [Weight|Weight re-|Mag Fe| Mag Fe re- Weight [Mag Fe[Mag Fe distribution
covery covery Ind. |[Cum. Ind. Cum.
-3 + 2-1/2
-2-1/2 + 1-3/4
-1-3/4 + 1
-1+ 5/8 8.28| (21.58)| 7.91 83.68 24.20 92.68 10.92(12.37| 8.80 11,11 5.67
-5/8 + 1/2 16.95( (20.57)| 16.61 85.86 22.57 93.75 19.37(11.02| 9.05 18.52 5.04
-1/2 + 1/4 42.88| (20.83)| 9.66 86.89 22.71 94.63 45.42| 8.63( 8.73 40.74 3.99
-1/4 + 0 31.89| (20.49)| 65.82 90.57 21.32 94.77 24.29| 3.01|12.03 29.63 1.68
Composite 100.00{ (20.74)| 87.63 87.63 22.35 94.33 12.37{12.37| 9.60 5.67 5.67
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TABLE C-4. - 86-028 LC3/4-fine ore, 100 pct splitter opéning

Cobber feed, pct

Cobber concentrate, pct

Cobber tails, pct

Size fraction |Weight | Mag Fe |Weight|Weight re-|Mag Fe| Mag Fe re- Weight |Mag Fe|Mag Fe distribution
covery covery Ind. |Cum. Ind. Cum.
-3 + 2-1/2
-2-1/2 + 1-3/4
-1-3/4 +1
-1 +5/8 5.56| (19.62)| 5.19 91.54 20.89 98.04 23.91| 1.97| 4.55 23.81 0.44
-5/8 + 1/2 12.10} (19.29)| 11.78 95.41 19.91 98.90 28.26| 1.37| 4.53 28.57 0.34
-1/2 + 1/4 38.96( (20.50)| 38.92 97.91 20.87 99.57 41.30( 0.94| 4.14 38.10 0.21
-1/4 + 0 43.38| (20.53)| 44.11 99.90 20.59 99.90 6.53| 0.13| 7.81 9.52 0.04
Composite 100.00| (20.32)| 98.03 98.03 20.63 99.56 1.97| 1.97| 4.61 0.44 0.44

16



TABLE C-5. - 86-035 LC5-fine ore, 100 pct splitter opening

Cobber feed, pct

Cobber concentrate, pct

Cobber tails, pct

Size fraction |Weight | Mag Fe |Weight|Weight re-{Mag Fe| Mag Fe re- Weight [Mag Fe|Mag Fe distribution
covery covery Ind. |Cum. Ind. Cum.
-3 + 2-1/2
-2-1/2 + 1-3/4
-1-3/4 + 1
-1 +5/8 5.12] (13.25)| 5.49 50.60 23.35 90.91 4,79152.81| 2.45 3.17 22.11
-5/8 + 1/2 7.72] (12.00)| 8.50 52.00 21.01 90.00 7.01(50.28| 2.58 4,76 21.40
-1/2 + 1/4 26.79| (11.29)| 28.32 49.88 19.99 88.78 25.42(46.57| 2.49 17.46 20.35
-1/4 + 0 60.37| (6.90)| 57.69 45.09 10.00 65.19 62.78{33.15| 4.39 74.61 16.49
Composite 100.00| (8.80)| 47.19 47.19 14.50 77.89 52.81152.81| 3.69 22.11 22.11
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TABLE C-9. - 86-044 LC2-coarse ofe, 100 pct splitter opening

Cobber feed, pct Cobber concentrate, pct Cobber tails, pct

Size fraction |Weight | Mag Fe [Weight|Weight re-|Mag Fe| Mag Fe re- Weight [Mag Fe{Mag Fe distribution
covery covery Ind. |Cum. Ind. Cum.
-3+ 2-1/2 5.15] (16.54)] 4.01 57.89 22.32 17.27 8.48125.57| 8.43| 15.77 7.66
-2-1/2 + 1-3/4| 12.67| (12.23)| 10.41 61.16 17.41 87.50 19.24(23.40 4.13| 15.77 6.45
-1-3/4 + 1 35.76| (13.76)| 29.72 61.86 19.48 87.40  |53.33]18.48| 4.51| 50.47 5.25
-1 + 5/8 19.76| (17.65)| 21.19 79.80 21.01 95.56 15.61| 4.84| 4.31| 12.62 1.38
-5/8 + 1/2 6.66] (19.77)| 8.38 93.60 20.72 97.06 1.67f 0 85| 4.91 3.15 0.41
-1/2 + 1/4 11.55| (20.94)| 15.10 97.32 21.23 99.36 1.21| 0.43] 5.03 1.26 0.17
-1/4 + 0 8.45| (17.57)| 11.19 98.62 17.92 99.22 0.46| 0.12| 12.23 0.96 0.07
Composite 100.00( (16.03)| 74.43 74.43 19.90 92.34 25.57125.571 4.80 7.66 7.66
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TABLE C-10. - 86-045 LC5-coarse ore, 100 pct splitter opening

Cobber feed, pct Cobber concentrate, pct Cobber tails, pct

Size fraction |Weight | Mag Fe |Weight|Weight re-{Mag Fe| Mag Fe re- Weight [Mag Fe|Mag Fe distribution
covery covery Ind. |Cum, Ind. Cum,
-3 + 2-1/2 8.18| (18.76)| 10.62 79.10 22.58 96.39 4,37139.09] 3.31 4.65 8.35
-2-1/2 + 1-3/4| 25.09( (13.35)| 22.53 54,70 22.45 92.41 29.08{37.38| 2.25| 21.32 7.97
-1-3/4 + 1 53.00| (14.12)| 51.82 59.55 21.45 90.18 54.85|26.02| 3.42] 61.63 6.19
-1 + 5/8 11.74] (13.19)| 12.59 65.35 18.76 92.54 10.40| 4.57] 2.89 9.69 1.04
-5/8 + 1/2 0.97| (20.00)| 1.21 76.19 23.80 95.24 0.59( 0.51} 4.55 0.78 0.23
-1/2 + 1/4 0.55| (18.33)| 0.68 75.00 20.99 90.91 0.35| 0.28] 5.89 0.78 0.16
-1/4 + 0 0.47| (13.00)] 0.55 70.00 16.69 76.92 0.36| 0.14| 9.03 1.15 0.10
Composite 100.00| (14.27)] 60.91 60.91 21.45 91.65 39.09]39.09] 3.05 8.35 8.35
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TABLE C-11. - 86-047 LC5-coarse ore, 50 pct splitter opening

Cobber feed, pct Cobber concentrate, pct Cobber tails, pct

Size fraction |Weight | Mag Fe {[Weight|Weight re-|Mag Fe| Mag Fe re- Weight |[Mag Fe|Mag Fe distribution
covery covery Ind. |Cum. Ind. Cum,
-3 + 2-1/2 9.06( (17.86)| 3.33 13.27 16.14 11.43 12.29{63.91| 18.14| 31.00 33.67
-2-1/2 + 1-3/4| 27.68| (11.85)| 19.33 25.21 27.88 59.15 32.39|56.05| 6.45| 29.00 23.23
-1-3/4 + 1 44.78) (12.59)| 44.17 35.60 25.75 72.95 45,12135.35] 5.32] 33.00 13.47
-1 +5/8 13.49| (16.20)| 20.87 55.82 24.86 86.68 9.33| 6.52| 4.96 6.30 2.36
-5/8 + 1/2 1.94| (22.14)] 4.61 85.71 25.99 96.77 0.43f 0.55| 4.29 0.30 0.24
-1/2 + 1/4 1.85) (20.50)} 4.61 90.00 22.33 97.56 0.29| 0.28) 5.34 0.20 0.13
-1/4 + 0 1.20| (16.15)| 3.08 92.31 17.66 95.24 0.15( 0.09| 9.64 0.20 0.07
Composite 100.00| (13.72){ 36.09 36.09 25.26 66.33 63.91163.91| 7.23| 33.67 33.67
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TABLE C-12. - 86-048 LC3/4-coarse ore, 100 pct splitter opening

Cobber feed, pct Cobber concentrate, pct Cobber tails, pct

Size fraction |Weight | Mag Fe |[Weight|Weight re-|{Mag Fe| Mag Fe re- Weight [Mag Fe|{Mag Fe distribution
covery covery Ind. |Cum, Ind. Cum.
-3 + 2-1/2 6.65| (19.47)] 5.40 70.20 22.95 81.63 14,52113.64| 12.07| 23.18 4.99
-2-1/2 + 1-3/4} 16.95| (24.05)| 16.31 83.12 27.57 95.03 20.97111.66} 1.09} 19.74 3.83
-1-3/4 + 1 38.20| (19.01)| 37.92 85.71 21.06 95.15 40.00| 8.80 6.43] 34.33 2.85
-1 +5/8 31.12| (21.15)| 32.72 90.81 22.56 96.99 20.97] 3.35| 6.96| 19.31 1.13
-5/8 + 1/2 4,75 (18.98)| 5.10 92.59 19.88 97.56 2.58| 0.48{ 6.45 2.15 0.17
-1/2 + 1/4 1.72| (18.46)| 1.89 94.87 20.12 97.22 0.65] 0.13} 8.05 0.86 0.06
-1/4 + 0 0.61| (22.14)| 0.66 92.86 20.17 96.77 0.31| 0.04| 14.27 0.43 0.02
Composite 100.00| (20.57)| 86.36 86.36 22.63 95.01 13.64]13.64] 7.53 4.99 4.99
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Appendix D.--Bond Grindability Data Sheets



TABLE D-1. - Work index LC-5 fine ore head sample
(Bond grindability data sheet)

Sample: Barrel #1 LC-5 (fine ore)
Grindability Test Size: 100 mesh, 149 um.
Feed Sample Crushed through: 6 mesh, 3,360  yum.
% Passing Test Size: 13.5
80% Passing Size: 2,770.7 um = F

f 700 cc bulk volume.

Mi1l Charge, M = 1,579.7 grams, mass O
Test Goal: Mill Product Undersize = 0.286M = 451.3 grams.
80% Passing Product Undersize = 128.0 um = F
Mi1l Operations:
FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size g/rev
1 1,579.7 213.3 238 100 1,130.9 448.8 235.5 , 2.36
2 448.8 60.6 390.7 166 1,205.8 373.9 313.3 1.89
3 373.9 50.5 400.8 212 1,130.8 448.9 398.4 1.88
4 448.9 60.6 ' 390.7 208 1,110.4 469.3  408.7 1.96
5 469.3 63.4 387.9 198 1,124.5 455.2  391.8 1.98
6 455.2 61.5 389.8 197 1,150.7 429.0 367.5 1.87
Average Grind Rate, last three periods: GBP = 1.97 g/rev

Work Index:

Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
P Gap [ ==m--- - e ]
TP TF
Wi = 4,45 = 11.63 kWh/ton
0.23 _ 0.82 1 1
149  1.97 [ =m--- - -
128 Y=2770.7
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TABLE D-2. - Work index LC-5 tertiary ore head sample
(Bond grindability data sheet)

Sample: Barrel #2 LC-5 (tertiary)

Grindability Test Size: 100 mesh, 149 um.
Feed Sample Crushed through: 6 mesh, 3,360 um.
% Passing Test Size: 8.2

80% Passing Size: 3,692.4 ym = F

Mi1ll Charge, M = 1,461.0 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 417.4 =~ grams.
P

80% Passing Product Undersize = 105.0 um

Mill Operations:

FEED, g GRIND PRODUCT, g Rate,
Period  New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size g/rev
1 1,461.0 119.8 297.6 53 1,210.5 250.5 130.1 2.47
2 250.5 20.5 396.9 159 1,182.0 279.0 258.5 1.63
3 279.0 22.9 394.5 242 1,054.5 406.5 383.6 1.59
4 406.5 33.3 384.1 242' 1,021.3  439.7 406.4 1.68
5 439.7 36.1 381.3 227 1,019.7 441.3  405.2 1,79
6 441.3 36.2 381.2 213 1,078.0 383.0  346.8 1.63
Average Grind Rate, last three periods: GBp = 1.70 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
P Ggp [ -=---- S ]
2N TF
Wi = 4.45 = 11.26 kWh/ton
0.23 0.82 1 1
(149) (1.70) [ ====--= - mmmmmmee-
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TABLE D-3. - Work index LC-3/4 fine ore head sample
(Bond grindability data sheet)

Sample: Barrel #3 LC-3/4 (fine ore)

Grindability Test Size: 100 mesh, 149 um.
Feed Sample Crushed through: 6 mesh, 3,360 um.
% Passing Test Size: 7.2

80% Passing Size: 4,180.9 yum = F

Mill Charge, M = 1,514.8 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 432.8 grams.
80% Passing Product Undersize = 121.9 um = P

Mill Operations:

FEED, g GRIND PRODUCT, g Rate,
Period  New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size g/rev
1 1,514.8 109.1 323.7 50 1,227.3 237.5 128.4 2.57
2 237.5 17.1 415.7 110 1,225.4 289.4 272.3 1.70
3 289.4 20.8 412.0 242 1,097.6 417.2 396.4 1.64
|
4 417.2 30.0 402.8 252 1,079.6  435.2 405.2 1.61
5 435.2 31.3 401.5 251 1,063.7 451.1 419.8 1.67
6 451.1 32.5 400.3 235 1,077.8 437.0 404.5 1.72
7 437.0 31.5 401.3 236 1,083.3 431.5 400.0 1.69
Average Grind Rate, last three periods: Gpp = 1.69 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
P Ggp [ -==--- I —— ]
Y p YT F
Wi = 4.45 = 12.19 kWh/ton
0.23 0.82 1 1
(149) (1.69) [ ====---- R s



TABLE D-4. - Work index LC-3/4 tertiary ore head sample
(Bond grindability data sheet)

Sample: Barrel #4 LC-3/4 (tertiary)

Grindability Test Size: 100 mesh, 149 um.
Feed Sample Crushed through: 6 mesh, 3,360 ume
% Passing Test Size: 6.2

80% Passing Size: 3,819.8 um =F

Mill Charge, M = 1,487.9 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 425.1 grams.

80% Passing Product Undersize = 126.1 um = P

Mill Operations:

FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs O0'size U'size U'size g/rev
1 1,487.9 92.2 332.9 100  1,191.7 296.2 204.0 2.04
2 296.2 18.4 406.7 199 1,138.9 349.,0 330.6 1.66
3 349.0 21.6 | 403.5 243  1,044.0 443.9 422.3 1.74
4 443,9 27.5 397.6 229 1,046.8 441.1 413.6 1.81
5 441.1 27.3 397.8 220 1,078.5 409.4 382.1 1.74
6
Average Grind Rate, last three periods: GBP = 1.76  g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
S T g S— )
Y TP YT F
Wi = 4.45 = 12.15 kWh/ton
0.23 0.82 1 1
(149) (1.76) [ ======- et
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TABLE D-5. - Work index LC-2 tertiary ore head sample
(Bond grindability data sheet)

Sample: Barrel #5 LC-2 (tertiary)

Grindability Test Size: 100 mesh, 149 pm.
Feed Sample Crushed through: 6 mesh, 3,360 um.
% Passing Test Size: 6.5

80% Passing Size: 3,208.6 um = F

Mill Charge, M = 1,448.4 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 413.8 grams.
80% Passing Product Undersize = 120.1 um = P

Mill Operations:

FEED, g GRIND PRODUCT, g Rate,
Period  New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size g/rev

1 1,448.4 94.1 319.7 50 1,238.1 210.7 116.6 2.33

2 210.7 13.7 400.1 174 1,155.8 292.6  278.9 1.60

3 292.6 19.0 394.8 247 1,044.6 403.8 384.8 1.56
1 E

4 403.8 26.2 387.6 248 1,048.9 399.9 373.3 1.51

5 399.9 26.0 387.8 257 1,001.4 447.0 421.0 1.64

6 447.0 29.1 384.7 235 1,042.3 406.1 377.0 1.60

Average Grind Rate, last three periods: GBP = 1.58 g/rev
Work Index: :
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
P BP [ ===--- - mm———- ]

Wi = 4,45 = 11.26 kWh/ton




TABLE D-6. - Work index LC-2 fine ore head sample
(Bond grindability data sheet)

Sample: Barrel #6 LC-2 (fine ore)

Grindability Test Size: 100 mesh, 149 um.
Feed Sample Crushed through: 6 mesh, 3,360 um.
% Passing Test Size: 6.2

F

1]

80% Passing Size: 3,047.7 um

Mill Charge, M = 1,520.2 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 434,3 grams.
80% Passing Product Undersize = 134.7 um = P

Mill Operations:

FEED, g GRIND PRODUCT, g Rate,
Period  New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size g/rev
1 1,520.2 94,3 340.0 100 1,155.4 364.8 270.5 2.71
2 364.8 22.8 411.5 152 1,177.1  343.1 320.3 2.11
3 343.1 21.3 413.0 196 1,127.2 393.0 371.7 1.90
4 393.0 24.4 409.9 216 1,089.3 430.9 406.5 1.88
5 430.9 26.7 407.6 217 1,096.2 424.6  397.3 1.83
6 424.0 26.3 408.0 223 1,079.0 441.2 414.9 1.86
7 441.2 26.9 407.4 219 1,078.8 441.4 414.5 1.89
Average Grind Rate, last three periods: GBP = 1.70 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
P €17 (e — S —— ]
2 /TF
Wi = 4.45 = 12.44 kWh/ton
0.23 0.82 1 1
(149) (1.86) [ ====--- - mmmmmmee-
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TABLE D-7. - Work index

86-023 concentrate

(Bond grindability data sheet)

Sample:  86-023 concentrate
Grindability Test Size: 100 mesh, 149 um.
Feed Sample Crushed through: 6 mesh, 3,360 um.,
% Passing Test Size: 13.19
80% Passing Size: 2,545.19 um = F

Mill Charge, M = 1,394.9 grams, mass

Test Goal: Mill Product Undersize = 0.28
80% Passing Product Undersize

Mi1l Operations:

of 700 cc bulk volume.

6M = 398.54 grams.

= 112.03  uym =P

FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs O0'size U'size U'size g/rev
1 1,394.9 183.99 214,55 100 1,013.6 381.3 197.31 1.97
2 381.3 50.29 348.25 177 1,034.1 360.8 310.51 1.75
3 360.8 47 .59 350.95 201 1,006.0 388.9 341.31 1.70
4 388.9 51.30 347.24 204 992.2 402.7 351.40 1.72
5 402.7 53.12 345.42 201 991.7 403.2 350.08 1.74
6 403.2 53.18 345.36 198 999.0 395.9 342.72 1.73
Average Grind Rate, last three periods: GBP = 1.73 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
P GBp [ —----- I — ]
TP YT F
Wi = 4.45 = 12,03 kWh/ton
0.23 0.82 1 1
(149) (1.73) ——————-— - mmmmmemme-
v 112.03 v 2,545.19
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TABLE D-8. - Work index 86-023 tail
(Bond grindability data sheet)

Sample: 86-023 tail

Grindability Test Size: 100 mesh, 149 um.

Feed Sample Crushed through: 6 mesh, 3,360 um.

% Passing Test Size: 14.25
80% Passing Size: _ 2,199.95 um = F

Mill Charge, M = 1,294.3 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 369.80 grams.

80% Passing Product Undersize = 113,71  ym = P

Mill Operations:

FEED, g GRIND PRODUCT, g Rate,
Period  New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size g/rev

1 1,294.3 184.44 185.36 100 943.6  350.7 166.26 1.66

2 350.7 49.97 319.83 193 950.6 343.7 293.73 1.52
3 343.7 48.98 320.82 211 923.6 370.7 321.72 1.52

4 370.7 52.82 316.98 209 912.6 381.7 328.88 1.57

5 381.7 54.39 315.41 201 916.6  377.7 323.31 1.61

b 377.7 53.82 315.98 196 930.3 364.0 310.18 1.58

Average Grind Rate, last three periods: GBP = 1.59 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
p Ggp [ -=---- - mmme-- ]

Wi = 4,45 = 13.28 kWh/ton

Y 113.71 ¥72,199.95
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TABLE D-9. - Work index 86-025 concentrate
(Bond grindability data sheet)

Sample:  86-025 concentrate

Grindability Test Size: 100 mesh, 149 um.,

Feed Sample Crushed through: 6 mesh, 3,360 um.

% Passing Test Size: 13.79
80% Passing Size: 2,466.,32 ym = F

Mi1l Charge, M = 1,533.0 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 438.0 grams.
80% Passing Product Undersize = 107.72 ym = P

Mill Operations:

FEED, g GRIND PRODUCT, g Rate,
Period  New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size g/rev
1 1,533.0 211.40 226.60 50 1,209.3 323.7 112.30 2.25
2 323.7 49.64 393.36 175 1,168.3 364.7 320.06 1.83
3 364.7 50.29 387.71 212 1,109.9 423.1 372.81 1.41
4 423.1 58.35 379.656 216 1,093.5 439.5 38l.15 1.76
5 439.5 60.61 377.39 214 1,075.7 457.3 396.69 1.85
6
Average Grind Rate, last three periods: GBP = 1.80 g/rev
Work Index:
Wy = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
P Gpp [ =----- - =mmm-- ]
7P YTF
Wi = 4.45 = 11.41 kWh/ton

Y107.72 V72,466.32
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TABLE D-10. - Work index 86-025 tail

Sample:  86-025 tail

(Bond grindability data sheet)

Grindability Test Size:

Feed Sample Crushed through:
% Passing Test Size:
80% Passing Size:

Mill Charge, M = 1,373.3

100

mesh,

149 um.

mesh, 3,360 um.
14.12
2,486.39 um = F

grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 392.37 grams.
80% Passing Product Undersize = 106,71 uym = P
Mi1l Operations:
FEED, g GRIND PRODUCT, g Rate,
Period  New U'size R Total New G
Feed U'size Need, g revs O'size U'size U'size g/rev
1 1,373.3 193.91 198.46 50 1,082.30 291.0 97.09 1.94
2 291.0 41.09 351.28 181 1,043.15 330.15 289.06 1.60
3 330.15 46.62 345.75 216 993.5 379.8 ~333.18 1.54
4 379.8 53.63 338.74 220 967.2 406.1 352.47 1.60
5 406.1 57.34 335.03 209

971.6 401.7 344.36 1.65

Average Grind Rate, last three periods:

GBp = 1.58  g/rev

Work Index:
Wy = 4,45 kWh/net ton, to -100 um
0.23 0.82 1 1
P Gp [ -=---- - emmee- ]
/P 7 F
Wi = 4,45 = 11.26 kWh/ton
0.23  0.82 1 1
(149) (1.58) [ ======-- S —
Y"106.71 ¥"2,486.39
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TABLE D-11, - Work index

86-026 concentrate

(Bond grindability data sheet)

Sample:  86-026 concentrate

Grindability Test Size: 100 mesh, 149 um.

Feed Sample Crushed through: 6 mesh, 3,360 pm.
% Passing Test Size: 13.84

80% Passing Size:

2,891.83 wum = F

Mill Charge, M = 1,448.7 grams, mass of 700 cc bulk volume.
Test Goal: Mill Product Undersize = 0.286M = 413.91 grams.
80% Passing Product Undersize = 109.49 ym = P
Mill Operations:
FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs O'size U'size U'size g/rev
1 1,448.7 200.50 213.41 50 1,172.4 276.3 75.80 1.52
2 276.3 38.24 375.67 247 1,009.8 438.9 400.66 1.62
3 438.9 60.74 353.17 218 1,017.7 431.0 370.26 1.70
4 431.0 59.65 354.26 208 1,023.5 425.2 365.55 1.76
5 425.2 58.85 355.06 202 1,031.7 417.0 358.15 1.77
6 417.0 57.71 356.20 201 1,036.4 412.3 354.59 1.76
Average Grind Rate, last three periods: Gpp = 1.76 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
P Ggp [ —----- T —— ]
v P vF
Wi = 4.45 = 11.50 kWh/ton
0.23 0.82 1 1
(149) (1.76) [ ===-=---- - mememm——--
Y7109.49 ¥77,891.83
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TABLE D-12. - Work index 86-026 tail
(Bond grindability data sheet)

Sample: 86-026 tail

Grindability Test Size: 100 mesh, 149 um.

Feed Sample Crushed through: 6 mesh, 3,360 Mup

% Passing Test Size: 12.45
80% Passing Size: 2,805.51 um = F

Mill Charge, M = 1,343.5 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 383.86 grams.

80% Passing Product Undersize = 113.44 ym = P

Mi1l Operations:

FEED, ¢ GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs O'size U'size U'size g/rev

1 1,343.5 167.27 216.59 50 1,102.4 241.1 73.83 1.45

2 241.1 30.02v 353.84 244 965.3 378.2 348.18 1.43

3 378.2 47.09 336.77 236 949.0 394.5 347.41 1.44

4 394.5 49.12 334.74 228 947.5 396.0 346.88 1.52

5 396.0 49.30 334.56 220 948.2 395.3  346.0 1.57

6 395.3 49.21 334.65 213 959.1‘ 384.4 335.17 1.57

Average Grind Rate, last three periods: GBP = 1.55 g/rev
Work Index: \
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
A L e
v p v OF
Wi = 4.45 = 13,10 kWh/ton
0.23 0.82 1 1
(149) (1.55) [ -------- - mmmmmm———- ]

v 113.44 v 2,805.51



TABLE D-13. - Work index 86-028 concentrate

(Bond grindability data sheet)

Sample: 86-028 concentrate

Grindability Test Size: 100

mesh,

Feed Sample Crushed through:

6

% Passing Test Size:

149 um.
mesh, 3,360

15.02

80% Passing Size: 2,563.93 um = F

um,

Mill Charge, M = 1,426.5 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 407.57  grams.
80% Passing Product Undersize = 113.94 ym = P
Mill Operations:
FEED, g GRIND PRODUCT, g Rate,
Period  New U'size R Total New G
Feed U'size Need, g revs O0'size U'size U'size g/rev
1 1,426.5 214.26 193.31 100 1,046.6 379.9 165.64 1.66
2 379.9 57.06 350,51 211 1,024.2 402.3 345.24 1.64
3 402.3 60.43 347.14 212 1,003.9 422.6 362.17 1.71
4 422.6 63.47 344,10 201 1,022.6  403.9 340.48 1.69
5
6
Average Grind Rate, last three periods: GBP = 1.68  g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
p Ggp [ ------ - e ]
Y TP Y F
Wi = 4.45 = 12.44 kWh/ton
0.23 0.82 1 1
(149) (1.68) [ =====--- - memmmmme—--
YT113.94 Y"2,563.93
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TABLE D-14. - Work index 86-028 tail
(Bond grindability data sheet)

Sample: 86-028 tail

Grindability Test Size: 100 mesh, 149 um.

Feed Sample Crushed through: 6 mesh, 3,360 um.

% Passing Test Size: 13.47
80% Passing Size: 2,378.94 yuym = F
Mill Charge, M = 1,270.6 grams, mass of 700 cc bulk volume,

Test Goal: Mill Product Undersize = 0.286M = 363.08 grams.
80% Passing Product Undersize = 119.76 um = P

Mill Operations:

FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size g/rev

1 1,270.6 171.15 191.89 100 970.9 299.7 128.55 1.29

2 299.7 40.37 322.66 250 898.2 372.4 332.03 1.33

3 372.4 50.16 312.87 235 894.5 376.1. 325.94 1.39
4 376.1 50.66 312.37 225 897.8 372.8 322.14 1.43

5 372.8 50.22 312.81 219 898.7 371.9 321.68 1.47

6 371.9 50.09 312.94 213 913.9 356.7 306.61 1.44

Average Grind Rate, last three periods: GBP = 1.45 g/rev
Work Index:
Wy = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
R - emenen ]
v P v F
Wi = 4.45 = 14.65 kih/ton
0.23 0.82 1 1
(149) (1.45) [ ==-==--- - mmmmmee—--

tatetatateted ]
Y"119.76 Y"2,378.94
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TABLE D-15. - Work index

86-035 concentrate

(Bond grindability data sheet)

mesh,

149
3,360

umo

um,

Sample: 86-035 concentrate
Grindability Test Size: 100 mesh,
Feed Sample Crushed through: 6

% Passing Test Size: 16.75

80% Passing Size:

Mill Charge, M = 1,481.6 grams, mass

Test Goal:

80% Passing Product Undersize

Mill Operations:

Mi1l Product Undersize = 0.286M =

2,148.07 um = F

of 700 cc bulk volume.
423.31 grams.

= 116.13  ym =P

FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size g/rev
1 1,481.6 248,17 175.14 100 1,075.7 405.9 157.73 1.58
2 405.9 67.99 3556.32 225 1,038.0 443.6 375.61 1.67
3 443.6 74.30 349.01 209 1,050.5 431.1 356.80 1.71
4 431.1 72.21 351.1 206 1,052.9 428.7 356.49 1.74
5 424.7 71.81 351.5 202 1,055.0 426.6 354.79 1.76
6
Average Grind Rate, last three perijods: Gpp = 1,74 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
P GBP [ smemm- S ]
YPp VT F
Wi = 4.45 = 12.55 kWh/ton
0.23 0.82 1 1
(149) (1.74) [ =====--- - mmmmmm—e--
/116.13 Y"2,148.07
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TABLE D-16. - Work index 86-035 tail
(Bond grindability data sheet)

Sample:  86-035 tail

Grindability Test Size: 100 mesh, 149 um.

Feed Sample Crushed through: 6 mesh, 3,360 um.

% Passing Test Size: 17.81
80% Passing Size: 2,045.39 um = F
Mi1l Charge, M = 1,444.4 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 412,69  grams.

80% Passing Product Undersize = 117.69 uym = P

Mill Operations:

FEED, g GRIND PRODUCT, g Rate,
Period  New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size g/rev

1 1,444.4 257.25 155.44 100 1,042.5 401.9 144.65 1.45

2 401.9 71.58 341,11 235 1,014.4 430.0 358.42 1.53

3 430.0 76.58 336.11 220 1,019.4 425.0 348.42 1.58

4 425.0 75.69 337.0 213 1,021.0 423.4 347.71 1.63

5 423.4 75.41 337.28 207 1,011.1 433.3 357.89 1.73

6
Average Grind Rate, last three periods: GBP = 1.65 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
P Gpp [ --=m-- - ]
/7P YTF
Wi = 4.45 = 13.33 kWh/ton
0.23 0.82 1 1
(149) (1.65) [ ==-=---- - e

Y117.69 Y72,045.39
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TABLE D-17. - Work index 86-037 concentrate

(Bond grindability data sheet)

Sample:  86-037 concentrate

Grindabi]ity Test Size: 100 mesh, 149 um.

Feed Sample Crushed through: 6 mesh, 3,360 um.'
% Passing Test Size: 14.68
80% Passing Size: 2,490.78 um = F

of 700 cc bulk volume.

Mill Charge, M = 1,578.5 grams, mass
Test Goal: Mill Product Undersize = 0.286M = 451.0 grams.
80% Passing Product Undersize = 107.76 uym = P
Mil1l Operations:
FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs O0'size U'size U'size g/rev
1 1,578.5 231.72 219.28 50 1,244.0 334.5 102.78 2.06
2 334.5 49,10 401.9 195 1,178.2 400.,3 351.20 1.80
{
3 400.3 58.76 392.24 218 1,132.2 441.,3 387.54 1.78
4 446.3 65.52 385.48 217 1,115.0 463.5 397.98 1.83
5 463.5 68.04 382.96 209 1,123.1 455.4 387.36 1.85
6 455,4 66.85 384.15 208 1,126.4 452.1 385.25 1.85
Average Grind Rate, last three periods: Gep = 1.84 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 yum
0.23 0.82 1 1
p Ggp [ ==---- S ]
YT VT
Wi = 4.45 = 11,19 kWh/ton
0.23 0.82 1 1
(149) (1.84) [ =-====--- - mmmmmmeee-
v 109.76 v 2,490.78
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TABLE D-18. - Work index 86-037 tail

(Bond grindability dat

Sample:  86-037 tail

a sheet)

Grindability Test Size: 100 mesh,

Feed Sample Crushed through: 6 mesh

% Passing Test Size: 16.13
80% Passing Size: 2,378.96 yum =

149 um.
, 3,360

F

]Jmc

Mill Charge, M = 1,418.4 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 405,26  grams,
80% Passing Product Undersize = 96.47 =P
Mill Operations:
FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size _g/rev
1 1,418.4 228.65 176.61 50 1,102.7  315.7 87.05 1.74
2 315.7 50.92 354.34 204 1,058.0 360.4 309.48 1.52
3 360.4 58.13 347.13 228 1,003.6 414.8 356.67 1.56
4 414.8 66.91 338.35 217 1,008.6 409.8 342.89 1.58
5 409.8 66.10 339.16 215 1,004.6 413.8 347.70 1.62
6 413.8 66.75 338.51 209 1,062.9 355.5 288.75 1.38
Average Grind Rate, last three periods: Gpp = 1.53 g/rev
Work Index: |
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1

P Ggp [ =mmmm- - -

Y7 96.47

¥72,378.96

= 11.19 kWh/ton
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TABLE D-20. - Work index 86-040 tail
(Bond grindability data sheet)

Sample: 86-040 tail

Grindability Test Size: 100 mesh, 149 um.

Feed Sample Crushed through: 6 mesh, 3,360 um.

% Passing Test Size: 11.22
80% Passing Size: 2,769.66 um = F

Mill Charge, M = 1,297.40 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 370.69 grams.
80% Passing Product Undersize = 107.05 ym = P

Mill Operations:

FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs O0'size U'size U'size g/rev

1 1,297.40 145,57 225.12 50 1,027.8 269.6 124,03 - 2.48

2 296.6 30.25 340.44 137 1,080.3 217.1 186.85 1.36

3 217.1 24.36 346.33 255 889.5 407.9 383.54 1.50

|
4 407.9 45.77 324,92 217 960.1 337.3 291.53 1.34

5 337.3 37.85 332.84 248 906.3 391.1 353.25 1.42

6
Average Grind Rate, Tast three periods: GBp = 1.42 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to =100 um
0.23 0.82 1 1
p Ggp [ =mme-- S — ]
~r . TF
Wi = 4,45 = 13.60 kWh/ton
0.23 0.82 1 1
(149) (1.42) [ ======-- - mmmmme—mea ]

v 107.05 v 2,769.66



TABLE D-19. - Work index

86-040 concentrate

(Bond grindability data sheet)

mesh,

149 pm.

3,360 um.

Sample:  86-040 concentrate
Grindability Test Size: 100 mesh,
Feed Sample Crushed through: 6

% Passing Test Size: 11.45

80% Passing Size:

2,954.60 um = F

Mill Charge, M = 1,352.6 grams, mass of 700 cc bulk volume.
Test Goal: Mill Product Undersize = 0.286M = 386.46 grams.
80% Passing Product Undersize = 105,37  um = P
Mill Operations:
FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size g/rev
1 1,352.6 154,87 231.59 50 1,068.9 283.7 128.83 2.58
2 283.7 32.48 353.98 137 1,050.8 301.8 269.32 1.97
3 301.8 34.56 351.90 179 999.9 352.7 318.14 1.78
4 352.7 40.38 346.08 194 1,013.9 338.7 298.32 1.54
5 338.7 38.78 347.68 226 954.8 397.8 359.02 1.59
6 397.8 45,55 340.91 214 958.8 393.8 348.25 1.63
7 393.8 45,09 341.37 209 966.4 386.2 341.11 1.63
Average Grind Rate, last three periods: GBP = 1.62  g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
P Ggp [ —m---- - mmmme- ]
Y p YT F
Wi = 4.45 = 11.99 kWh/ton
0.23 0.82 1 1
(149) (1.62) [ ====---- - mmmm—me--
/7105.37 Y"2,954.60
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TABLE D-21, - Work index 86-042 concentrate
(Bond grindability data sheet)

Sample: 86-042 concentrate

Grindability Test Size: 100 mesh, 149 um.

Feed Sample Crushed through: 6 mesh, 3,360 pum.

% Passing Test Size: 12,81
80% Passing Size: 3,099.05 ym = F

Mill Charge, M = 1,392.7 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 397.91 grams.

80% Passing Product Undersize = 106,64 um =P

Mill Operations:

FEED, g GRIND PRODUCT, ¢ Rate,
Period New U'size R Total New G
Feed U'size Need, g revs O0'size U'size U'size g/rev

1 1,392.70 178.40 219.51 50 1,118.1 274.6 96.20 1.92

2 274.6 35.18 362.73 189 1,044.6 348.1 312.92 1.66

3 348.1 = 44,59 353.32 213 994.4 398.3 353.71 1.66

4 398.3 51.02 346.89 209 996.2 396.5 345.48 1.65

5 396.5 50.79 347.12 210 1,003.7 389.0 338.21 1,61

6 389.0 49.83 348,08 216 982.1 410.6 360.77 1.67

Average Grind Rate, last three periods: Ggp - 1.64 g/rev
Work Index:
Wy = 4,45 kWh/net ton, to -100 um
0.23 0.82 1 1
I - omn ]
LA v F
Wi = 4.45 = 11.90 kwWh/ton
0.23 0.82 1 1
(149) (1.64) [ ==-=---- - mmmmmm——--

taltodvinintaell
Y"106.64 ¥73,099.05
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TABLE D-22. - Work index 86-042 tail

(Bond grindability data sheet)

Sample:  86-042 tail

Grindability Test Size: 100 mesh, 149 pm.

Feed Sample Crushed through: 6 mesh, 3,360 um.
% Passing Test Size: 11.63

80% Passing Size:

2,648.88 um = F

Mill Charge, M = 1,339.8 grams, mass of 700 cc bulk volume.
Test Goal: Mill Product Undersize = 0.286M = 382.8 grams.
80% Passing Product Undersize = 107.12 ym = P
Mill Operations:
FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs O'size U'size U'size g/rev
1 1,339.8 155.82 226.98 50 1,103.5 236.3 80.48 1.61
2 236.3 27.48 355.32 221 995.1 344.7 317.22 1.44
3 344.7 40.09 342.71 238 962.2 377.6 . 337.51 1.42
4 377.6 43.91 338.89 239 941.2 398.6 354.19 1.48
5 398.6 46.36 336.44 227 950.5 389.3 342.94 1.51
6
Average Grind Rate, last three periods: GBP = 1.47 g/rev
Work Index: |
i= 4,45 kWh/net ton, to -100 um
0.23 0.82 1 1
P GBp [ —----- - mmee—- ]
T VT F
Wi = 4.45 = 13.30 kWh/ton
0.23 0.82 1 1
(149) (1.47) [ ======-- - mmmmmmeaa-
Y107.12 V72,648.88



TABLE D-23. - Work index 86-044 concentrate
(Bond grindability data sheet)

Sample:  86-044 concentrate

Grindability Test Size: 100 mesh, 149 um.

Feed Sample Crushed through: 6 mesh, 3,360 um.

% Passing Test Size: 11.68
80% Passing Size: 2,914.07 uym = F

Mill Charge, M = 1,481.9 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 423.4 grams.
P

80% Passing Product Undersize = | 114,38  um

Mill Operations:

FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs O0'size U'size U'size g/rev

1 1,481.9 173.23 250.17 100 1,116.5 365.4 192.17 1.92

2 365.4 42.72 380.68 198 1,109.0 372.9 330.18 1.67

3 372.9 43.59 379.81 227 1,060.9 421.0 377.41 1.66
4 421.0 49.21 374.19 225 1,053.3 428.6  379.39 1.69

5 428.6 50.10 373.3 221 1,060.9 421.0 370.9 1.68

6
Average Grind Rate, last three periods: GBP = 1.68  g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
P Ggp [ ==---- e — ]

Wi = 4.45 = 12.27 kWh/ton

etatelslutetd aiteiteitetall
/114.38 Y"2,914.07
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TABLE D-24. - Work index 86-044 tail
(Bond grindability data sheet)

Sample:  86-044 tail

Grindability Test Size: 100 mesh, 149 pm.
Feed Sample Crushed through: 6 mesh, 3,360 um.
% Passing Test Size: 8.86

'80% Passing Size:  3,220.94 um = F

Mill Charge, M = 1,261.4 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 360.4 grams.

80% Passing Product Undersize = 118,15 ym = P

Mill Operations:

FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size g/rev
1 1,266.4 111.89 248.51 100 997.0 204.4 152.51 1.53
2 204.4 23.45 336.95 220 957.0 304.4 280.95 1.28
3 304.4 27.00 333.40 260 904.7 356.7 - 329.7 1.27
4 356.7 31.64 328.76 259 888.6 372.8 341.16 1.32
5 372.8 33.07 327.33 248 894.6 366.8 333.73 1.35
6 366.8 32.54 327.86 243 903.1 358.3 325.76 1.34
Average Grind Rate, last three periods: GBP = 1.34  g/rev
Work Index:
Wy = 4,45 kWh/net ton, to -100 um
0.23 0.82 1 1
P Ggp [ ==m--- - mmmme- ]
TP YT F
Wi = 4.45 = 14.89 kih/ton
0.23 0.82 1 1
(149) (1.34) [ =====--- - memmmmmmeaa

attnlelteted ]
Y7118.15 ¥73,220.94
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TABLE D-25. -~ Work index 86-045 concentrate
(Bond grindability data sheet)

Sample: _ 86-045 concentrate

Grindability Test Size: 100 mesh, 149 um.

Feed Sample Crushed through: 6 mesh, 3,360 um.

% Passing Test Size: 11.30
80% Passing Size: 2,900.26 um = F

Mill Charge, M = 1,434.0 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 409,71 grams.
P

(]

80% Passing Product Undersize = 114,37  um

Mill Operations:

FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs O'size U'size U'size g/rev

1 1,434.0 162.04 247.67 100  1,105.0 329.0 166.96 1.67

2 329.0 37.18 372.53 223 1,036.0 398.0 360.82 1.62

3 398.0 44.97 364.74 225 1,006.2 427.8 382.83 1.70

4 427.8 48.34 361.37 213 1,007.9 426.1 377.76 1.77

5 426.1 48.15 361.56 204 1,034.3 399.7 351.55 1.72

6
Average Grind Rate, Tast three periods: GBp = 1,73 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
P Gp [ ==m--- - emema- ]

Wi = 4.45 = 11.98 kWh/ton
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TABLE D-26. - Work index 86-045 tail

(Bond grindability data sheet)

Sample:  86-045 tail

Grindability Test Size: 100 mesh, 149 um.

Feed Sample Crushed through: 6 mesh, 3,360 um.
% Passing Test Size: 11.38

80% Passing Size: 2,721.33 um = F

Mill Charge, M = 1,340.8 grams, mass of 700 cc bulk volume.
Test Goal: Mill Product Undersize = 0.286M = 383.09 grams.
80% Passing Product Undersize = 114,39 uym = P
Mill Operations:
FEED, g GRIND PRODUCT, g Rate,
Period  New U'size R Total New G
Feed U'size Need, g revs O'size U'size U'size g/rev
1 1,340.8 152.58 230.51 100 1,044.7 296.1 143.52 1.44
2 296.1 33.70 349.39 243 954.3 386.5  352.8 1.45
3 386.5 43.98 339.11 234 941.2 399.0 '355.62 1.52
4 399.0 45.47 337.62 222 947.4  393.4 347.93 1.57
5 393.4 44,77 338.32 215 959.8 381.0 336.23 1.56
6
Average Grind Rate, last three periods: GBP = 1.55 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 yum
0.23 0.82 1 1
P Ggp [ ==---- - mmmm-- ]
v P v F
Wi = 4.45 = 13.22 kWh/ton
0.23 0.82 1 1
(149) (1.55) ——————— - mmmmmeeae-
v 114,39 v 2,721.33



TABLE D-27. = Work index 86-047 concentrate
(Bondkgrindability data sheet)

Sample:  86-047 concentrate

Grindability Test Size: 100 mesh, 149 um.
Feed Sample Crushed through: 6 mesh, 3,360 pm.,
% Passing Test Size: 9.67

80% Passing Size: 3,916.5 uym =F
Mill Charge, M = 1,500.6 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 428.74  grams.
P

80% Passing Product Undersize = 106.9 um

Mill Operations:

FEED, ¢ GRIND PRODUCT, g Rate,
Period  New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size g/rev

1 1,500.6 145,11 283.63 50 1,265.5 235.1 89.99 1.80

2 235.1 22.73 406.01 226 1,114,2 386.4 363.67 1.61

3 386.4 37.36 3901.38 243 1,061.6 439.0 401.64 1.65

4 459.0 42.45 386.29 234 1,052.7 447.9 405.45 1.72

5 447.9 43.31 385.43 224 1,064.9 435.7 392.39 1.75

b 435.7 42,13 386.11 221 1,075.3 425.3 383.72 1.74

Average Grind Rate, last three periods: GBP = 1.74 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 ym
0.23 0.82 1 1
P BP [ -=---- - e ]

Wi = 4.45 = 11.02 kWh/ton




TABLE D-28. - Work index 86-047 tail
(Bond grindability data sheet)

Sample:  86-047 tail

Grindability Test Size: 100 mesh, 149 um.

Feed Sample Crushed through: 6 mesh, 3,360 um.

% Passing Test Size: 10.57
80% Passing Size:  3,043.56 um = F

Mill Charge, M = 1,343.6 grams, mass of 700 cc bulk volume.

Test Goal: Mill Product Undersize = 0.286M = 383.89 grams.

80% Passing Product Undersize = 108,70 ym = P

Mill Operations:

FEED, g GRIND PRODUCT, g Rate,
Period New U'size R Total New G
Feed U'size Need, g revs 0'size U'size U'size g/rev

1 1,343.6 142.02 241.87 50 1,117.0 226.6 89.58 1.69

2 226.1 23.95 359.94 213 1,002.4 341.2 317.25 1.49

3 341.2 36.06 347.83 233 954.0  389.6  353.54 1,52

4 389.6 41.18 342.70 225 942.1 401.5 360.32 1.60

5 401.5 42.44 341.45 213 961.5 382.2 339.76 1.60

6
Average Grind Rate, last three periods: GBp = 1.57 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
P BP [ e=eee- - e ]

Wi = 4.45 = 12.50 kWh/ton




TABLE D-29. - Work index 86-048 concentrate

(Bond grindability data sheet)

Sample:  86-048 concentrate
Grindability Test Size: 100 mesh, 149 um.
Feed Sample Crushed through: 6 mesh, 3,360 um.
% Passing Test Size: 11.97
80% Passing Size: 3,344,59 um = F

Mill Charge, M = 1,398.9 grams, mass of 700 cc bulk volume.
Test Goal: Mill Product Undersize = 0,286M = 399.69 grams.
80% Passing Product Undersize = 108.77 um = P
Mill Operations:
FEED, g GRIND PRODUCT, g Rate,
Period  New U'size R Total  New G
Feed U'size Need, g revs O'size U'size U'size g/rev
1 1,398.9 167.73 231.96 50 1,133.3 265.6 97.87 1.96
2 265.6 31.85 367.84 188 1,044.4 354.5 322.65 1.72
3 354.5 42.50 387.19 208 1,002.9 396.0 353.5 1.70
4 396.0 47.48 352.21 207 995.5 403.4 355.92 1.72
5 403.4 48,37 351.32 204 992.2 406.7 358.33 1.76
6 406.7 48.76 350.93 199 998.2 400.7 351.94 1.77
Average Grind Rate, last three periods: Gpp = 1.75 g/rev
Work Index:
Wy = 4.45 kWh/net ton, to -100 pm
0.23 0.82 1 1
P Ggp [ -mm--- - mmmmae ]
VA VT
Wi = 4.45 = 11.32 kWh/ton
0.23 0.82 1 1
(149) (1.75) [ sze==o-- - mmmmeo-
v 108.77 v 3,344.59



TABLE D-30. - Work index 86-048 tail

(Bond grindability data sheet)

Sample: 86-048 tail
Grindability Test Size: 100 mesh, 149 um,
Feed Sample Crushed through: 6 mesh, 3,360 pm.
% Passing Test Size: 11.00
80% Passing Size: 2,914,01 um = F

Mi1ll Charge, M = 1,245.8 grams, mass of 700 cc bulk volume.
Test Goal: Mill Product Undersize = 0.286M = 355.94 grams.
80% Passing Product Undersize = 111.11 uym = P
Mill Operations:
FEED, g GRIND PRODUCT, g Rate,
Period  New U'size R Total New G
Feed U'size Need, g revs O0'size U'size U'size g/rev
1 2,914.01 137.16 218.78 50 1,024.8 221.0 83.84 1.68
2 221.0 24.33 331.61 197 960.1 285.7 261.37 1.33
3 285.7 31.46 324.48 249 884.1 261.7 330.24 1.33
4 361.7 29.82 326.12 238 877.2 268.6 328.78 1.38
5 368.6 40.58 315.36 229 877.5 368.3 327.72 1.43
6 368.3 40.55 315.39 221 902.8 343.0 302.45 1.37
Average Grind Rate, last three periods: Ggp = 1.39 g/rev
Work Index:
Wi = 4.45 kWh/net ton, to -100 um
0.23 0.82 1 1
p Ggp [ --=--- T — ]
TP YT
Wi = 4.45 = 14.03 kWh/ton
0.23 0.82 1 1
(149) (1.39) ettt ettt
v 111,11 v 2,914.01

129






