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FOREWORD

The purpose of this study is to build a 3-D mode! of the Andarja magnetite-apatite deposit.
The wark follows an agreement between Kilborn Ine, and SINTEF. (Offer dated 1991-02-18,
Autherization to work, fax. dated 1991-04-04)
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ABSTRACT

The Andarja magnetite-apatite deposits are situated in the highly metamorphosed upper
allocthon of the Caledonian mountain range on Anderja in Troms, Banded magnetite layers
occurs within a 100 m thick amfibole-mica-schist formation in a group of mica schists, 2-20 m
thick calcite marble marker horizons occur both over and under the amfibole-mica-schist
formation. The main orezones Grapa in the west and Kuliberget in the east, are probably the

same ore horizon divided by a thin lower grade mineralization referred to as Zone 3 or Lia.
100 holes with a total length of 12 954 m were drilled during the summers of 1911 and 1958
to 1962. The driliholes were assayed for magnetite and phosphorous. An estimate of in situ

resources based on the polygonal method demonstrates the following:

39.785 million metric tons with 30.2% magnetite and 1.2% P at a cut-off of 25 %

magnetite.

Additional resources between 20 % and 25 % magnetite are 8,360 million metric 10ns at
20.4 % magnetite and 0.8 % P,

The depostt is still open to the north and northeast.



1 INTRODUCTION

The Anderja tron ore deposit has been examined several times. We were familiar with the
work done by Johannes Seyland, in his thesis "Procedure for the Development of the
Anderja Magnetite Deposit™ (1991). Based on this knowledge we made an offer for the part

of a feasibility study that should give the in-situ resources for the main ore zone in the
deposit.

When we gave the offer, we did not know the extent of the information of the deposit, being
held by the Minister of Mines. Neither did we know that the cores from 24 drill holes from

the deposit were stored in Lokken at the National diamond drill core archive.

Instead of a survey at the location, as included in the offer, we decided 10 examine the

available reports from the Minister of Mines, and the available cores.

During a meeting with Mike Davie, Kilborn Ing, it was decided that the ore reserve
estimation should be based on the polygonal method. The results should be available in
digita! form for further use. Intergraph (1GDS), Lotus (WK3} or ASCII formats should be

used. The report is followed by two diskettes with digital data. The figures in the report are
therefore limited to a minimum.



2 GEOLOGY OF THE ANDORJA MAGNETITE-
APATITE DEPOSIT.

This report is a composite of the work dane by Elkem in 1958 to 1962 found in the files of
the norwegian Minister of Mines. The Anderja files of the Minister of Mines are far from
compiete, some documents are not signed and/or dated and they are thus not referred to in
a proper manner. The geological findings of Elkem were controlled with drillhole cores from
Anderja stored at the National diamond drill core archive.

A search for references on keywords 'magnetitt’ together with *Troms' and 'Anderja’ at the
Geological Survey of Norway's reference library, did not add new information to what was

known from the files of the Minister of Mines,

2.1 Regional geology.

The Anderja deposits are sitwated in sedimentary Cambrosilurian in upper allochthon of the
Calcdonian mountain range. The rocks arc of upper amfibolite facics, the metamorphic age
is Caledonian (late Silur to middle Devonian). Retrograde metamorphism is not reported

from the area.

Hematite-magnetite sedimentary deposits oceurs over a distance of morg than 550 km in a
formation from Vefsn to Tromsa in the lower units of the upper allochthon. Total iron
grades are up to 45%. The hematite : magnetite ratio decreases with increasing metamor-
phosis (Poulsen 1964). Common gangue minerals arce quartz, calcite, biotite, epidote,
hornblendes and almandine garnet. It is not known what type of garnet that eecur in the
Anderja deposits. Apatite occurs with variable grades, average is around 0.2 %P. The
Anderja deposits are among the more apatite rich deposits. Rana Gruber is mining the only

orebcdies currently in production north of Mo i Rana in Nordland.

At Anderja there is a group of mica-schist and gneisses below the ore bearing group.
Serpentine pods and decimeter thick amfibolite beds are common. Magnetite bearing layers

occurs in @ amfibole-schist formation in a group of mica-schists, caleite marbles and quartzite



beds. A group of garnet-mica-schist overlays the magnetite rich horizons. Coarse grained

pegmatites and granite lenses are common.

2.2 The magnetite bearing amphibole-schist.

Magnetite deposits occurs within ar amphibole-schist formation in the mica schist group.
This formation is referred to as an amphibolite (Geis 1962¢) and mica-schist (Gustayson
1960)by different sources. Inspections of the cores suggests the name amphibole-biotite-
schist. The ore bearing unit will for simpicity be referred 1o as an amphibole-schist. This
amphibole-schist is different from the amfibolites found in the lawer mica-schist and gneiss
group. The amphibole schist average 100 meter in thickness, the thickes: parts coincides with
the thickest parts of the eastern part of the magnetite mireralization, The amphibole schist

are divided from the garnet-mica-schists by two marble horizons (Gelis 1962c).

The amphibole-schist and the magnetite rich layers crops out over a length of more than

2 km along the Astafjord southeast on Anderja. Extensive diamond drilling is carried out in
a 2.0 km by 0.7 km arca. The same amphibole-schist with magnetite zones crops out 6-7 km
to the north ar the north side of the Trollan mountain. The Anderja deposits have thus large

potential resources.

Several marble formations are found within the garnet-mica-schist group. The marbles are
coarse grained and the thickness of the formations ranges from a few decimeters to 20-30 m.

Marble beds are always close to the magnetite bearing amphibole-schist, both on the footwall

and hanging wall side.
Quartzite lenses are found below the amphibole-schist.

Pegmatites and coarse grained felsic intrusives (Trondhjemitic ?) intrusives crosscurting the

stralas are common.

Several magnetite rich zones occur within the amphibole-schist. Geis (1962d) devides them
into six different zones, named by numbers with numbers increasing upwards, all these zones

can be divided into subunits. Orezone 2 or Kuliberget in the east and Orezone 3 or Gropa in



the west are the only zones with both high grades (>25% magnetite) and thicknesses

(>20m). Zone 1 and 5 have less than 15 % magnetite but are up to 17 meter thick. Zone 4
and 6 are mostly less than 10 meter thick, the magnetite grade is up to 35% but is variable.
Gropa and Kuliberget orezones are possibly the same stratigraphical unit but are separated

by a thin low grade mineralization, sometimes referred to as Lia or Ore Zone 3.

The magnetite bearing layers has the following mineral composition (Geis 1962¢):
Hornblende
Biotite
Quartz
Magnetite
Apatite
Plagioclase
Quartz and hornblende are the major minerals. Garnet is rare in the Kuliberget Zone (Geis
1962¢), and in the Gropa Zone judged by the corelogs.

The layers low in magnetite are composed of the follawing minerals :
Augite
Haornblende
Microcline
Plagioclase
Quartz

Biotte

Observations from the cores stored at Lokken (dritlhole 25, 23, 24 and 26) confirms this.
Caleite is common outside the magnetite rich layers in the cores studied at Lakken, but
calcite was not observed in the magnetite layers. Calcite should be paid extra attention due
to its similarity with apatite with respect on dressing properties. A muscovite-biotite-garnet-
schist bed is found below the hanging wall marble and above the footwall marble. Muscovite
is not observed in other layers of the amphibale-schist formation. Layers of garnet-biotite

schist occur close to high grade ores (Geis 1962c).

Several different ore types are known to occur, there are however no petrographical or
structural descriptions. Three oretypes are briefly mentioned in a report from a flotation test

by "Sala” in 1962: (1) normal ore, (2) low grade amphibole ore and (3) low grade garnet ore.
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Equal amounts of these ores where mixed in the flotation test. Some efforts have unsuccess-
fully been made to trace these ore types to different orezones or parts of the orebodies. The
only thing known with certainty is that garnet is rare in the Kuliberget zone (Geis 1962¢),
and in the Gropa zone judged by the core logs for the drillholes. Some of the ore mined in

the test tunne] was however rich in garnet.

2.3 Structural geology

The ore layers dips from 10-20 degrees 1o the east. Strike varies from approxmately NIOW
in the Gropa area to N70W in the Kuliberget area. Regionally three phases of deformation
are identified. Folding is not important in the structural control of the deposits. The folds on
Anderja have large wavelengths and are gentle (Gustavson 1960). Small isoclinal folds can be
seen in the drillhole cores. Locally small tight to isoclina! folds occurs but they are not
significant. Gustavson (1972) is recommended for detailed structurat information for the

region.

Fault movements have occurred in several periods in this region, also in post-glacial times.
There are several fracture and faulting systems, two of which are the most important: (1)
striking ESE-WNW and (2) striking NE-SW both with high angle faces. The Astafjord fault is
parallel to (2) and is a vertical fault (Gustavsen 1972). One fault parallel 10 (2) in the test
drift has a throw of about 5 meters. This fault is supposed to continue up to drilthole "L".
There are however no evidence of faults with large throws in the drillholes from the

Kuliberget and Gropa area.
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3 DIAMOND DRILLING.

100 driilholes with a total length of 12 954 m were drilled in the Kuliberget and Gropa area
in 191} and 1958 o0 1961. In addition i4 holes with a total length of 877 meter of drilling was
done in the Masan area 1.5 km northeast of Gropa in 1961, The limits of Gropa and Masan
magnetite zones are said to be found, but the Kuliberget Zone is open to the north and
northeast. The Misan area did not show up interesting reserve figures: 6.9 million metric

tons at 20% magnetite plus 0.3 Mtons at 30.4 % magnetite at Masan west {Wanvik 1983).

7 holes with a length of 550 m (drillhole nr. 1 to 8 (?) and 9 10 12) were drilled in 1911. The
mireralized parts were analyzed for magnetite, total iron, sulphur and phosphorous. Bulk

samples where assayed for hydrochloric acid solvent iron and total iron.

”
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3'2]‘ // R 248.40-252.18
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O 5 10 15 20 25 30 35 40 45 B0 &5

Figur 1, specific gravity versus “magnetite from three samples taken from
drillhole cores in Kuliberget (Geis 1962a).

Most of the drilling were done during the summers of 1958 to 1962 by Elkem after Elkems
takeover of the deposits in 1958: S holes with a total length of 620 m were drilled in 1958, 8
holes with a total length of 1918 m in 1959, 57 holes with a total of 5024 m in 1960 and 23
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holes with a total’of 4842 m were drilled in 1962. These cores were assayed for magnetic
minerals by "Dings tube scparator” at the Redsand mine and phosphoraus at Cristiania
Spikerverk. The magnetic fraction is reported to contain 70-72 % iron. Not all the magnetie
assays were found, the missing values were reconstructed from a regression line between
phosphorous and magnetite, sce figure 2. The assaying interval is generally coincident with
the different zones. Only two drillholes OE (OE for norwegian letter @) and 5H are assayed
in detail including waste rocks. Analysis for hydrochloric acid solvent iron, total iron and

sulphur were done by Cristiania Spikerverk, but it is not known how many or which driltholes
that were assayed.

%]
o

] At 20 30 <0 50 Lo
% Magnelite

Figur 2. Plot of Z magnetite against % P in the original samples at
Anderja.

Specific gravity was not measured. Only 3 (three) measurements of specific gravities versus
magnetite are known, they are all taken from the Kuliberget Ore zone (Geis 1962a), see plot

in figure 1. The main minerals of the mineralized zone have the following densities:

Magnetite 5.2
Quartz 2.65
Amphibole 3.0 - 3.4 Increasing with iron content.

Garnet 36-43



Apatite 3.1-33
Clinopyroxene 3.2 - 3.6 Increasing with iron content.
Biotite 2.7 - 3.2 Increasing with iron content.

(Hamiiton, Woolley and Bishop 1974)

As figure 1 shows the three samples plots in a straight line intersecting at a specific gravity
of about 2.8. This should show that the major gangue mineral has a low specific gravity as
quartz, amphibole and biatite, or else the line should intersect at a higher specific gravity. In
case of a low speicific gravity gangue the specific gravity versus magnetite grade should show

a neat regression due to magnetites refatively high specific gravity.

The missing specific gravities are calculated from (1), derived fram figure I.

spec.gravity=2.8+0.02+%Magnetite (1)

Specific gravity was included in the ore calculation to aveid an underestimation of the ore,
the numbers used are however considered to be conservative. Rocks lawer than 5.1%
magnetite and waste rocks are assumed to have a specific gravity of 2.8, (Rana Gruber who

is mining a similar deposit ore uses a specific gravity of 2.8 on their waste rock.)

One test with Clericls liquid (Geis 1962b) with ore from the test drift shows that most of the

gangue minerals have a density between 2.7 an 4.0.

Phosphorous and magnetite grades of the waste rock are conservatively estimated from
figure 2 10 5 % magnetite and 0.25 P. Missing grades of magretite or phosphorous are

calculated from (2).

£P=0.25+0.04 2 ¥Magnecite (2)

Figure 2 suggests that (2) underestimates magnetite grade but overestimates phosphorous

grade.

The collar data for the drillholes were not found in Elkems final report to the Minister of

Mines (Wanvik 1983). 1t is known that the elevation of the drilthale location were controlled
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by levelling. Collar data were taken from the maps following Elkems final report to the
Minister of Mines (Wanvik 1983).

No deviation measurements are known from Anderja. The corelogs shows that the drillholes

drifts so that the foliation is perpendicular to the drillhales.

Drillhole data is included in Appendix No. 1. Figures followed by a bar are calculated
figures.

The collar data contains holename x-, y-, z-coordinates, direction, inclination and total hole

length.

The assay data contains holename, from - to, Magnetite, Phasphorus, Specific gravity,

Sulphur, Fe,,,. Fejey.

File A LONG.DGN is a longitudinal section through Gropa, Lia and Kuliberget.

A G TRANDGN and A_K_TRAN.DGN arc transversal scetions through Gropa and

Kuliberget
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4 MODELLING OF THE KULIBERGET AND

GROPA ORE ZONES

The estimation is based on the polygonal method. The polygons are shown in fig. 3.

The resources for two cut-offs, 20 % and 25 % magnetite were calculated from the drillhole

assays. The total demonstrated resources are presented in table 1.

The content of phosphorous and magnetite is considered as far more important than the

tonnage. The volume of the mineralization is not studied in detai!,

TABLE 1. Total demonstrated resources for Gropa, Lia and Kuliberget.

Cut-off %Magnetite %P Spec.grav, Avg.thick. Th.Tons
20% Magn 2848 .16 3.35 13.17 48145
25% Magn 30.18 .23 339 10.76 359785

Tabulations of the resources in each polygon are in Appendix No. 2,

A POLYGO.WK3 is a tabu'ation of the resources in cach hlock.

The resource figures are conservative for the following reasons: (1) The range of influence

for the drillholes are low at the outlines of the drilled arca. The deposit is still open to the

northeast and north. (2) The drillholes are assumed to drift so that the thickness observed

may be close 1o true thickness. (3) The specific gravity is conservatively calculated.

(4) Missing magnetite valucs are found via a conservative regression with phosphorous. As

another consequence the same equation will overestimate the missing phosphorous grades

from the magnetite grades,

The composites for the two alternatives are included on the diskettes on the files A 20.CMP

and A 25.CMP . (Drillhole 8 is included in the composite files, but not in the estimation of

resources),
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APPENDIX i

Diamond drillhole data

ANDORIJA.DAT
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The drawing A_polygn.dgn shows the defined polygans.

The economic parts of the deposit are Gropa and Kuliberget. We have looked closer 10
these parts but found that due to the sampling routines, - se¢ the contrast between the
accurate assaved driltholes SH and OF and the others, - other estimation methods for in-situ

resources would not result in major improvements.

To be able to intersect the deposit in arbitrary sections, we have firted a surface @ the top

and bottom of the 20 % cut-off composites.

File A_G_FOOT.DGN gives the surfaces of the footwall, and A_G_HANG.DGN the

hangingwall surface for Gropa, based on the compasites from 20% cut-off.

File A_K_FOOT.DGN gives the surfaces of the foatwall, and A_K_HAI\'G.DGN the
hangingwall surface for Kuliberget, bascd on the composites from 20% cut-off.

For detatiled mine planning we have build two 3D files (3 MOD20.DGN and

A _MOD25DGN) showing the composites for 20 and 25 % cut-off.
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5 CONCLUSIONS

From the files of the Minister of Mines, and from drillholes stared at Lakken, we have given
2 description of the deposit.

The continuity of the ore when we considered the hole thickness, and the economie
interesting parts, makes the polygonal method appropriate for establishing a 3-D model of
the deposit, and for reporting in-situ resources.
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APPENDIX 2

Tabulation of resources in polygons
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TOTAL 1090389 30.18 10.76 1.23 3.39 39784651 12005987 490929 11733390
Polygon area %Magn. Thick. %P D Ton Ton Mag Ton P VOLUME



Polygons with cuteff 20 % magnetite
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FOREWORD

The purpose of this study is to expand the in situ resources of Anderja magnetite-apatite
deposit to include all mineralized zones that can be classed as demonstrated. in our first
study we agreed to consider a main zone. The expansion of the contract is formulated in
a letter from Kilbern dated June 5, 1991.



Resources in different zones.

In our first study in situ resources were limited to a "main ore zone".
We were asked to add the following items:

(1 Expansion of the In-Situ inventory to include all zones (or seams) with
values exceeding 20% magnetite over 3 metres, provided that they can be

classified as Demonstrated.

(2) Expansion of summary tabulations to show reserves by Area (Gropa, Lia,

Kuliberget) at the two cut-off grades of 20% and 25% magnetite.

(3) For the 20% cut-off, please review your calculations with the objective of
maximizing tannage. In some cases this may involve a combination of two

zones in one compaosite.
Due to the distance between the zones a combination of zones will not give any extra
tonnage except for Ore Zone 1 in drillhole 119. (3) Driltnole 119 has been excluded from
the “main ore zone" defined in our first study.

We have generally been less conservative defining the composites.

To the drillhole file we have added geological records. We have distinguished between

zones as shown in figure 1.



Figure 1 Principle - ditferent ore zones.

The geological records are based on Elkems sections. The coordinates for hole 7F, 13

and 14 have been corrected. These hoies was not considered in our first study.

We feel we can model a main ore zone through the deposit. We have not tried to make a
continuoues model of the mimor zones.

Estimation of recoverable magnetite is dependant on the assaying procedure. The actual
variation in this mineralization can be seen from the detailed assayed holes 5H and QE.
A histogram based on 0.5 m composites from the Kuliberget and Gropa zone in these
holes, is shown in Figure 2.
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Figure 2, frequency histogram of magnetite with data from 5H and OE.

In the other holes this variation is mare ore less camoutlaged by the assaying procedures.
Composites in the minor zones less than 3 m, are considered if diluted to 3 m composites

are above 20 % cut-off. Forming these composites, waste is not given a grade. Compos-
‘tes less than 3 m starting on the surface are not diluted.

The definition of polygons for the different zones can be seen in Figure 3,4 and 5.
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Appendix 1 gives a tabulation of the resources in each poiygon for the different ore zones.

Including all ore zones an estimate of in situ resources, based on the polygonal method,
demonstrates the following:

51.4 million metric tons with 30.3% magnetite and 1.2% P at a cut-off of
25 % magnetite.

Additional resources between cut-offs of 20 % and 25 % magnetite are 23.2 million metric
tons at 21.9 % magnetite and 0.9 % P.

The deposit is still open to the north and northeast.

One diskette (DOS 4.01) with the following files are enclosed:

ANDORJA.DAT, A_TOP_DH.DGN, A_UPPERZ.DGN, A_POZ 1.DGN, A_POZ_3.DGN,
CO20_1.WK3, CO25_1.WK3, CO20_3.WK3, CO25_3.WK3, CO20_0.WK3, CO25 0.WK3,
CO20_4.WK3, CO25_4.WK3, CO20 5, CO20_6.WK3 and CO25_6.WK3,
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APPENDIX 1.

Tabulation of in situ resources in polygons.



Anderja

Ore Zonc 1

Cut off 20 % Magnetite

Diluted to 3 m length Composites

Tons Tons Elevation

Area liole Area 1/0 Volume Tonnes % Magn 3P Spg Thick Magn P Top Bottom
Gropa 9 7829 1 35228 124003 36.20 1.48 3.52 4.50 44889 1835 279.00 274.50
Gropa 1C 9245 0 0 0] 10.94 0.52 3.01 3.00 0] 0 278.14 275.85
Gropa 1D 6401 1 24323 79294 23.20 0.87 3.26 3.80 18396 690 284.90 281.10
Gropa 1P 11235 1 44154 157187 38.00 1.33 3.56 3.93 59731 2091 281.73 277.80
Gropa 1I 9652 1 65151 213044 23.40 0,97 3.27 6.75 49852 2067 275.50 268.75
Gropa 2F 5724 0 4] 0 18.20 0.84 3.18 6.68 0 0 289.15 282.47
Gropa 21 7616 0 0 0 6.51 0.28 2.91 3.00 0 0 298.10 287.45
Gropa 3B 5918 0 0 0 24.24 0.97 3.28 3.00 0 0 303.93 301.13
Gropa 3D 5303 0 0 0 16.55 0.77 3.12 3.00 0 0 291,50 289.09
Gropa 3E 3113 1 12142 41405 30.30 1.18 3.41 3.90 12546 489 287.27 2B3.37
Gropa 3H 6691 1 45163 152199 28.50 1.21 3.37 6,75 43377 1842 290.25 283.50
Gropa 3T 6091 1 36850 124921 29.40 1.09 3.39 6.05 36727 1362 289.65 283.60
Gropa 4B 4750 0 0 0 19,20 1.08 3.18 3.89 0 0 311.89 308.00
Gropa 4E 3g72 1 14522 46469 20.00 0.87 3.20 3.75 9294 404 300.90 297.15
Gropa 4F 3606 1 10817 35235 24.09 0.90 3.26 3.00 9003 338 290.90 288.10
Gropa 4G 5207 0 0 0 13.00 0.75 3.06 3.15 0 0 293.40 290.25
Gropa 41 16261 1 56426 189590 28.20 1.36 3.36 3.47 53464 2578 307.06 303.59
Gropa 5D 6498 1 37688 121357 20.80 0.92 3.22 5.80 25242 1116 324.70 318.90
Gropa SE 2760 1 14216 45491 20.10 0.66 3.20 5.15 9144 300 319.53 314.38
Gropa 5F 2877 0 0 0 15.18 0.86 3.10 6.40 0 0 313.95 307.55
Gropa 5G 2035 0 0 0 16.02 0.83 3.11 3.00 0 0 304.00 301.40
Gropa 5H 4414 0 0 0 3.92 0.19 2.87 3.00 0 0 309.27 308.87
Gropa 6D 1643 0 0 0 33,29 1,57 3.45 3.00 0 0 349.80 347.05
Gropa oF 2886 0 0 0 11.23 0.52 3.01 3.00 0 0 340.15 338.60
Gropa 77 3953 0 0 0 11.580 0.68 3.03 4,12 o] 0 350.40 346.28
Gropa 71 7234 1 22281 12412 24.34 0.95 3.25 3.08 17625 648 349.30 346.22
Gropa 123 10521 0 0 0 10.72 0.44 3.01 3.00 0 0 355,59 352.70
Gropa 124 9118 0 0 0 18.50 0.72 3.17 3.38 0 0 337.83 334.45
Gropa 125 5093 4] 0 0 17.30 0.74 3.15 3.70 0 0 327.95 324.25
Gropa 126 4180 1 16718 54835 23.80 0.82 3.28 4.00 13051 450 314.50 310.50
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Lia 17 27965 0 0 0 8.50 0.44 2.97 7.85 0
Lia 18 33778 0 0 0 15.37 0.72 3,10 3.00 0
Lia 20 45948 0 0 0 16.89 0.78 3.2¢C 3.00 0
Lia 21 2248 0 0 0 16.00 0.7¢ 3.12 4.36 0
Lia 23 32606 0 0 0 18.80 0.84 3.18 3.95 0
Lia 24 43446 0 0 0 12.00 0.61 3.04 5.44 0
Lia 25 26159 1 97050 315412 22.60 0.30 3.25 3.71 71283
Lia 26 22164 0 0 0 14.70 0.78 3.09 4.02 0
Lia 217 12060 0 0 0 17.30 0.76 3.15 9.51 0
Lia 28 13170 0 0 0 15.20 0.65 3.10 4.51 0
Lia 29 16000 0 0 0 15,20 0.67 3.10 4.80 0
Lia 104 18354 0 0 0 19.98 0.89 3.15 6.05 0
Lia 106 17285 1 154701 504324 23.01 1.02 3.26 8.95 116045
Lia 111 7145 0 0 0 19.10 0.85 3.18 3.60 0
Total Sum: 1034638 24 1757990 5775922 24.06 0.89 3.29 1.70 1389954
Lia Sum; 458951 5 702583 2295175 23.80 0.78 3.27 1.53 547707
Gropa Sum: 181726 14 435679 1457443 27.61 1.11 3.35 2.40 402341
Kuliberg.Sum: 393962 5 619729 2023304 21.74 0.85 3.26 1.57 439906
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Anderja

Ore Zone 3 + Kuliberget+Gropa

Cut off 20 % Magnetite
Diluted to 3 m length

liole Area 1/0 Volume
4 5451 1 119109
9 7630 1 173199
10 B644 1 141755
11 3148 1 187528
1C 9000 1 172626
1D 6401 0 0
iF 11043 1 259069
11 4815 1 60912
2E 3009 1 76090
2F 4075 1 109240
21 4071 1 121525
3B 5877 1 156748
ac 4236 1 151268
3D 4118 1 151625
3E 3113 1 96578
38 4324 1 142476
31 5995 1 149863
4B 5028 1 98245
4D 3577 1 119927
4E 3099 1 96366
4F 3605 1 126719
4G 4163 1 152556
4T 13656 1 252636
5D 4807 1 138676
5E 2755 1 86979
S5F 2877 1 108614
5G 2035 1 65676
SH 4415 1 162321
6D 1219 0 0
oFE 2560 1 58773

Tonnes

Tons
P
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395441
561164
460704
613216
573118

0
849746
202838
254141
353938
388881
520402
506746
510975
3273498
473020
512530
321262
404153
325719
427044
514112
B66541
470112
288769
366030
221328
542153

0
186898
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107006
135240
118862
156063
163167
0
207338
54158
72659
85228
86837
140196
146602
150380
102050
129040
166931
77842
120640
98400
125594
153206
284226
142914
77708
107100
63145
155218
0
41604

Elevation

composites

Top Bottom
335.85 314
316,70 294
315.40 299
296.90 276
318.86 299
310.48 293
318.90 295
311.35 298
322.12 296
332.00 305
330.06 300
342.55 315
344.79 309
341.58 304
333.12 302
335.95 303
338.00 313
345.12 325
351.65 318
348.20 317
341.70 306
343.10 306
340,00 321
369.00 340
367.00 335
365.00 327
355.32 323
349.05 312
367.31 364
370.50 347
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114 3170 1 56146
115 3402 1 67758
116 7529 1 76868
117 1670 1 14865
118 11239 1 88900
120 1129 1 15550
121 2468 1 38741
122 2742 1 53870
8 19105 1 166214

Q 17766 0 0

12 38612 1 278006
15 26447 1 214221
16 38365 1 395160
17 27965 1 251685
18 33778 1 265157
19 32400 1 181440
20 45948 1 427316
21 2248 1 15198
23 31293 1 217799
24 36091 1 273931
25 36858 1 652755
26 22164 1 150050
107 17752 1 73493
111 7003 1 39566
Sum 1069952 88 15165788
Sum 433795 15 3601992
Sum 198146 38 4314800
Sum 438011 35 7248997
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50689
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0
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Andoerja

Gropa

Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberqg.
Kuliberg.
Kuliberg.
Kuliberg.
Kulibergqg.
Kuliberg.

Ore Zone above Gropa/3/Kuliberget
Cut off 20 % Magnetite
DILUTED TQO 3 M LENGTH

Hole Area 1/0 Volume Tonnes 1 Magn
9 7829 1 27793 88104 21.14
10 B644 1 39330 132149 28.00
1C 9000 1 35550 119448 28,00
iD 6401 1 32773 113065 32.40
1F 11235 1 46064 155695 28.90
11 4815 1 25760 85782 26.70
2E 3009 1 16939 55231 23.20
2r 5724 0 0 0 9.19
21 4071 1 10585 38422 41.60
3B 5877 1 17631 56447 20.587
3D 5303 1 16545 55427 27.30
3E 3113 1 9340 31351 28.30
3H 6691 1 34459 115436 27.50
31 5995 1 17985 63319 38.28
4D 5113 0 0 0 15.91
4E 3872 0 0 0 18.20
4F 3606 0] 0 0 17.10
4G 5207 0 0 0 6.70
A 9626 1 28878 91455 20.05
F 13467 1 54676 182071 26.70
J 14628 0 0 0 8.50
K 17314 1 81030 279552 312.30
L 15716 0 0 0 14.40
M 18454 0 0 W] 17.32
T 13891 0 0 0 17.22
U 19899 1 1289 199802 23.20
v 24583 1 89728 301486 28.20
Y 27241 1 126943 427798 28.60
Z 13895 1 91707 306301 27.20
27 12060 0 0 0 16.71
29 16000 1 88480 299947 29.70
AA 19259 0 0 4] B.15
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46354
85019
122350
83314
0
89084
0

Composite
Elevation
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Kuliberg. AE 14486 0 0 0 17.97 0.73 3.16 3.00 0 0 -73.02 -75.87
Kuliberg. OE 17947 1 53841 183269 30.05 1.45 3.40Q 3.00 55531 2676 -112.48 -115.45
Lia 8 17488 1 97058 318352 24.20 0.88 3.28 5.55 77041 2801 316.55 311.00
Lia 15 26447 1 79341 276107 34.20 .11 3.48 3.00 94428 3065 152.50 149.50
Lia 17 27965 1 134232 442966 25.91 1.1z 3.30 4.80 114772 4961 158.10 153.30
Lia 18 33778 1 118223 407869 32.30 1.23 3.45 3.50 131742 5017 187.90 184.40
Lia 19 32400 1 174960 577368 27.13 1.01 3.30 5.40 156640 5831 77.90 72.50
Lia 21 2248 0 0 0 15.81 0.75 3.10 3.00 0 0 31.23 29.45
Lia 23 29830 0 0 0 6.70 0.53 2.93 4.50 0 0 286.73 282.23
Lia 25 26096 1 174060 586583 28.40 1.06 3.37 6.67 166590 6218 157.24 150.57
Lia 26 22164 1 100403 338358 28.30 1.02 3.37 4.53 95755 3451 83.41 78.88
Total Sum: 592387 29 1885602 6329151 28.58 1,12 3.36 3.18 1808873 71056

Lia Sum: 218416 7 878278 2947602 28.39 1.06 3.36 4.02 836969 31345

Kuliberg.Sum: 268466 9 676571 2271682 28.61 1.20 3.36 2.52 650009 27235

Gropa Sumn: 105504 13 330753 1109867 29.00 1.12 3.36 3.13 321895 12477
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Anderja

Ore Zone 4

Cut off 20 % Magnetite

T™TO 3 M
Area

DILUTED

1/0

Volume Tonnes

% Magn

Kuliberg.
Kuliberg,
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.

Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.

Kuliberg,

Kuliberg.
Kuliberg.
Kuliberg,

Lia
Lia

19259
14486
17947
Q 17766
19 32400
20 45948

125793
169100
88940
0

0
47148
87841
35308
143289
76834
104183
171131
104724
81723
50161
0
64000
113628
53019
220030
lele71
106920
137844

402537
547885
293501

0

0
155211
298660
113340
459957
252784
345886
580135
361296
267790
174550

0
224640
368155
177083
717299
523813
360320
439860

80910
121631
72788
0

0
56186
89598
23461
94751
62185
89930
172938
117060
63868
64G98
0
79972
80994
48166
164405
114715
102331
111288
13081

Composites
Elevation
Top Bottom
5.20 -3.73
-16.94 -28.45
118.25 109.85
89.34 82.41
56.51 47.25
15.90 13.00
-14.80 -16.85
-31.73 -36.49
82.40 78.72
76.23 69.14
27.66 22.93
-6.30 -13.80
-35.02 -43.62
-63.33 -67.59
20.98 18,00
-4.47 -8.08
50.38 42,43
6.00 2.00
-64.10 -70.00
-37.22 -40.88
-70.16 -82.42
84,10 75.00
88.95 85.65
90.95 88.65
58.55 50.46
~



Anderja Ore Zone 5§
Cut off 20 %/ 25 % Magnetite

DILUTED TO 3 M LENGTH Composites
Tons Tons Elevation
Area 1/0 Volume Tonnes 1 Magn %P Spg Thick Magn p Top Bottom

Kuliberg. F 13467 0 Q 0 9.70 0.58 2.99 9.20 0 0 17.94 8.74
Kuliberg. H 20131 0 0 0 9.55 0.48 2.99 3.00 0 0 129.08 127.00
Kuliberg. J 14628 0 0 0 9.70 0.49 2.99 7.56 0 0 69.90 62.34
Kuliberg. K 17314 0 0 0 10.80 0.54 3.02 7.73 0 0 31.80 24.07
Kuliberg. R 20210 0 0 0 7.80 0.47 2.96 4.24 0 0 84.91 8B0.67
Kuliberg. S 16244 0 0 0 14.80 0.64 3.10 6.84 Q 0 37.91 31.07
Kuliberg. T 13891 0 0 0 11.30 0.70 3.03 8.96 0 0 6.80 -2.16
Kuliberg. v 24583 0 0 0 17.90 0.69 3.16 4.68 0 0 -49.02 -53.7
Kuliberg. b4 27241 0 0 0 14.45% 0.56 3.09 4.56 0 0 38.21 33.65
Kuliberg. z 13895 0 0 0 11.20 0.50 3.02 5.88 0 0 3.59 -2.29
Kuliberg. 28 13170 0 0 0 12.490 0.59 3.05 6.73 0 0 61.90 55.17
Kuliberg. AA 19259 0 0 0 13.00 0.59 3.06 3.49 0 0 -52.86 -56,35
Kuliberg. AE 14486 0 0 0 9.20 0.55 2.98 3.59 0 0 -26,28 -29.88
Lia 17 27965 1 102072 358274  35.30 0.88 3.51 3.65 126471 3153 191.50 187.85
Lia t9 32400 0 0 0 14.61 0.61 3.06 3.00 0 0 119,10 118.00
Lia 20 45948 0 0 0 17,19 0.58 3.11 3.00 0 0 97.82 96.45
Lia 21 2248 0 0 0 11.27 0.60 3.03 3.00 0 0 66.87 63.88
Total Sum 337080 1 102072 358274 35.30 0.88 3.51 .30 126471 3153

Lia Sum 108561 1 102072 358274 35.30 0.88 3.51 0.94 126471 3153

Kuliberg.Sum: 215052 0 0 0 ERR ERR ERR 0.00 0 0

Ot



Anderja
Anderja Ore Zone &

Cut off 20 % Magnetite Com :

: ] posites
DILUTED TO 3 M LENGTH Tons s Elevation
To
Area 1/0 Volume Tonnes % Magn $P Spg Thick Magn P p Bottom

Kuliberg. F 13467 0 0 0 9.70 0.58 2.99 9,20 0 0 17.94 8.7
Kuliberg. H 20131 0 0 0 9.55 .48 2.99 3.00 0 0 129.08 127.0
Kuliberg. J 14628 1 53100 177884 27.60 1.12 3.35 3.63 49096 1992 8§7.10 83.4
Kuliberg. K 17314 1 72719 241426 26.00 0.51 3.32 4.20 62771 1231 57.48 53.2
Kulibergqg. L 15716 1 212009 686909 22.10 0.94 3.24 13.49 151807 6457 18.84 5.3
Kuliberg. M 18454 i 59791 211062 36.70 1.30 3.53 3.24 77460 2744 -6.26 -9.5
Kuliberg. T 13891 1 105433 344765 23.50 1.18 3.27 7.59 80330 4068 22.10 14.5
Kuliberg. u 19899 1 264657 905126 31.20 1.25 3.42 13.30 282399 11314 -1.00 -14.3
Kuliberg. Vv 24583 1 112098 395708 36.60 1.38 3.853 4.56 144829 5461 -26.10 -30.6
Kuliberg. Z 13895 0 0 0 15.23 0.72 3.10 3.00 0 0 13.84 11.0
Kuliberg. 29 16000 1 51840 166925 21.20 0.86 3.22 3.24 35388 1436 28.97 25.7
Kuliberg. AA 19259 1 89747 295267 24.40 1.05 3.29 4.66 72045 3100 -39.79 -44.4
Kuliberg. AE 14486 0 0 0 17.30 0.81 3.15 6.28 0 0 -15.00 -21.2
Kuliberg. OE 17947 1 107682 361812 29.03 1.37 3.36 6.00 105034 4957 -43.11 -49.1
Lia 19 32400 1 158760 509620 21.02 0.84 3.21 4.90 107122 4281 119.10 114.2
Lia 20 45948 0 0 0 7.94 0.48 2.96 3.92 0 0 104.57 100.6
Lia 21 2248 0 0 0 11.99 0.53 3.03 3.00 0 0 74.39 72.3
Total Sum;: 320266 11 1287835 4296503 27.19 1.09 3.34 4.02 1168281 - 47041
==============:==========.—.=========:=:::::::::::::::::===‘.=====:===========l====r.‘=================
Lia Sum 80596 1 158760 509620 21.02 0.84 3.21 1.97 107122 4281
Zuliberg Sum 239670 10 1129075 3786883 28.02 1.13 3.35 4.71 1061159 42760
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Gropa
Gropa
Gropa
Gropa
Gropa
Gropa
Gropa
Gropa
Gropa
Gropa
Gropa
Gropa
Gropa

SE
5F
5G
5H
6D
6F
7
7H
123
124
125
126

6498
2760
2877
2035
4414
1643
2886
3953
7234
10521
9118
5093
4180

COQOODODCOODOOCOD

COOOOOoOoOCoOTOoOLDO OO

0 20.80 0,92 3.22 5.
0 20.10 0.e6 3.20 5
0 15.18 0.86 3.10 6
0 16.02 0.83 3.11 3
0 3.92 0.19 2.87 3
0 33.29 1.37 3.45 3
0 11.23 0.52 3.01 3
0 11.50 0.68 3.03 4
0 24.34 0.95 3.25 3
0 10.72 0.44 3.01 3
0 18.50 0.72 3.17 3
0 17.30 0.74 3.15 3
0 23.8B0 0.82 3.28 q

o
o

.15
.40
.00
.C0
.00
.00
.12
.08
.00
.38
.70
.00

QOO CoOoOCOCOOOO

COCOoOCODODOCOCOCOOOO

344.70

319.
313.
304.
3009.
349.
340.
350.
349.
355.
337.
327.
314.

53
95
00
27
80
15
40
30
59
B3
95
50

310,20

314,
307.
301.
308.
347.
338.
346.
346,
352.
334.
324.
310.

38
55

87
05
60

22
70
45
25
50
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Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberqg.
Kuliberqg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg,
Xuliberg.
Kuliberg.
Kuliberg,
Kuliberg.
Kuliberqg.
Kuliberg.
Kuliberg.
Kulibergqg.
Kuliberqg.
Kuliberg.
Kuliberqg.
Kuliberg.
Kuliberg.
Kulibherg.
Kuliberg.
Kuliberg,
Kuliberg.

Lia
Lia
Lia
Lia
Lia

N CCHNWZZE"OHID YO

9606
16049
13467
21458
13400
14628
17314
15716
18454

9595
20210
16244
13891
19899
24583
27241
13895
19259
14486
17947

2785
10191

8793

3150

3859

7529

2359

5210

5076

1130

3116

3424
19412
17766
38633
26447
38365
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30198

10094
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99955

35128
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I
.98
12.
21.
le.
13.
.70
.98
15.
18.
20.
15,
13.
12,
.78
21.
.38
26.
12.
.50
17.
19,
13.
13.
.80

12

11

22

16.
14,
16.
.70

19

15,
12,
13.
33.
29,
17,
12.
20.

60

60
70
20
50

25
80
40
20
20
05

0o

53

33
50
88
20

00
10
10

36
80
20
90
10
40
20
54
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.34
.41
.65
.75
.73
.73
.76
.28
.86
C15
.81
.70
.78
.55
.33
.83
.55
.10
.52
.25
.76
.84
.67
.66
.67
.64
.81
.89
.70
.63
.60
.73
.68
.97
.95
.56
.78
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.90
.05
.23
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.07
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.91
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11908

CO0C0O00COCOO0O0C o000
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-57
-24
-72

41

-3
-35
-74

-98.
-121.

-12,
-72.

-101

-123.
-146.,
-92.
-123.
-129,
-138.
-157.
26.
75.
-24.

-11

23.
39.

49

18.
11.
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25.
232,
103,

178
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.69
.50
.30
.44
.62
.60
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33
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.23
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71
00
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00
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.54
.23
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.00
.00
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.28
.00
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.80

-63.
-30.
-79,

37.
.62

-10

-40.
-77.
-39,
-124.
-10.
-17.
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.23
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-125.
-147,
-96.
-125.
-130.
-140.
-158,
17.
67.
-30.
-19,
-10.
le.
28.
38.
55.
.08
.60
.80
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20.
229.
95.
172.
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70
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66
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73
53

71
93
29
67
90
73
62
BO
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75
66
84
32
78
40
22

80
62
70
70
00
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Anderja

Ore Zone 3 + Kuliberget+Gropa

Cut off 25 % Magnetite
Minimum 3 m length

Area 1/0
4 5451 1 119109
9 7630 1 83166
10 8644 1 50997
11 9148 1 187528
1C 9000 1 172626
1D 6401 0 0
1F 11043 1 122136
11 4815 1 60912
2E 3009 1 46996
2F 4075 1 22207
21 4071 1 41201
3A 206 0 0
3B 5877 1 100208
3C 4236 1 95691
3D 4118 1 110609
3E 3113 1 70176
3H 4324 1 51672
31 5995 1 149863
4B 5028 1 55156
4D 3577 1 51326
4E 3099 1 689441
4F 3605 1 77618
4G 4163 1 119214
41 13656 1 104468
5D 4807 1 138676
5E 2755 1 25898
5F 2877 1 61141
5G 2035 1 36878
5H 4415 1 37170
6D 1219 0 0

395441
275279
168801
613216
573118
0
410376
202838
162136
75724
138434
0
336699
330135
380497
242107
177751
512530
184773
182719
237187
2063124
406520
387578
470112
91le!l
210323
127597
134556
0
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107006
77243
46910

156063

163167

0

114084
54158
53018
23247
38761

0
96532

108482

123890
B2BY98
56880

166931
50628
69799
77980
78043

128623

176735

142914
32818
68523
42235
55706

o

Tons
P
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Elevation

Composites

Top Bottom
335.85 314
316.70 305
311.50 305.
296.90 276.
318.86 299
310.48 308
318.90 307
311.35 298
312.45 296
326.50 321,
330.086 319
365.18 362,
342.55 325.
344.79 322
341.58 314
333.12 310
335.95 324
338.00 313
345.12 334
345.40 331.
348.20 325,
341.70 320
343.10 314
340.00 332.
369.00 340
367.00 357
365.00 343
355,32 337
337.07 328
364.84 349



Gropa
Gropa
Gropa
Gropa
Gropa
Gropa
Gropa
Gropa
Gropa
Gropa
Gropa

Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg,.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg,
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kulibergqg.
Kuliberg.

6E
6F
6G
7F
TH
110
123
124
125
126
5/6D

o>

R OCHBUUDZIROMDOE

B b2
00 =3

O
HE W

102
112

2560
2886
3379
1797
3167
9106
4281
8033
5093
4180
1481
9626
16049
13467
10929
23342
13400
14628
17314
15716
18454
9595
20210
16244
13891
19899
24583
27241
13895
12060
13170
16000
19259
14486
17947
15009
8882
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11903
33800
96023
5390
9501
40523
25685
57197
783175
133828
34446
87598
346819
260990
36721
0
167500
256283
215732
377655
0
89902
131769
350058
276153
390418
227638
502052
371969
93344
288423
369760
152339
328108
281229
16073
171062

41899
113229
325517

16602

30822
136966

93495
203050
269610
452337
113326
311850

1165311
895197
124118

0
581225
863672
742120
1287805
0
308365
437474

1218203
927874

1323518
780800

1732078

1287013
322038
986407

1260882
517952

1109005
933682

55291
585030

35.
28.
30.
19,
31.
29.
42,
37.
32.
30.
26.
.10
28.
.30

31

28.
20.
33.
28.
.00
30.
20.
a1 .
.00

32

26

33.
27.
29.
il.
.58
3z.
32.
.20

32

31

30.
30.
28,
28,
32.
.20

31

80
96
42
65
74
20
20
80
74
38
69

36

80
70
70
60

30
50
60

80
80
50
40

72
10

60
35
95
40
10
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.14
.87
.99
.77
.94
.31
.24
.26
.01
.90
.90

132
.25
.20

.43
.54
.40
.16
.07
.31
.15
.47
.36
.19
.09
.37

.21
.25
.32
.28
.23
.35
.19
.20
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.52
.35
.39
.08
.24
.38
. 64
.55
.44
.38
.29

.36
.43
.38
.21
.47
.37
.44
.41
.21
.43
.32
.48
.36
.39
.43
.45
.46
.45
.42
.41
.40
.38
.32
.44
.42
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.65
.71
.42
.00
.00
.45
.00
.12
.39
.02
.26
.10
.61
.38
.36
.83
.50
.52
.46
.03
.32
.37
.52
.55

.62
.26
.43
.77
.74
.90
11
.91
.65
.67
.65
.26

15000
32791
99022
6956
11404
39994
39455
76347
88270
137420
30247
118815
330482
280197
35746
0
195873
247010
237478
390205
0
37443
113743
411752
257949
390438
245171
564311
421111
104340
307759
385830
157198
321057
265166
17748
182530

478
985
3223
274
336
1794
1159
2558
2723
4071
1020
3898
15382
11190
1489

8312
13301
10330
14939

4040
5031
17908
12619
15750
8511
23729
19048
3897
12330
16644
6630
13641
12605
658
7020

370.
356.
369.
369.
367.
322,
376.
365.
356.
360.
371.
-34.
.16
-50.
-83.
.53

58

12,
-10.
-56,
.24

-66

-99,
12.
.13
-45.
-79.
-102.
-131.
-51.
-80.
58.
-19.
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-120.
-109.
-137.
43.
-1.
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00
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00
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70
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00
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08
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365.
345.
340.
368.
365.
318,
370.
358.
341.
327.
347.
-44.
-14.
-70.
-87.

48,

-27.
-69.
-90.
-111,

-66.
-99.
-122.
-140.
-70.
-107.
50.
-40.
-83.
-128.
-132.
-152.
32.
-20.



Kuliberg. 113 2867
Kuliberg. 114 3170
Kuliberg. 115 3402
Kuliberg. 116 7529
Kuliberg. 117 1670
Kuliberg. 118 11239
Kuliberg. 120 1129
Kuliberg, 121 2468
Kuliberg. 122 2742
Lia 8 19105
Lia Q 17766
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Anderja

Gropa

Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.

Ore Zone above Gropa/3/Kuliberget
Cut off 25 % Magnetite
DILUTED TO 3 M LENGTH

Hpole Area 1/0  Volume Tonnes ¥ Magn
9 7829 0 0 0 21.14
10 8644 1 38330 132149 28.00
1C 9000 1 35550 119448 28.00
1D 6401 1 327713 113065 32.40
1F 11235 1 46064 1556985 28.90
1I 4815 1 25760 85782 26.70
2% 3009 0] 0 0 23.20
2F 5724 0 0 0 9.19
21 4071 1 10585 38422 41.60
3B 5877 0 0 ¢ 20.57
3D 5303 1 16545 55427 27.30
3E 3113 1 9340 31351 28.30
aH 6691 1 34459 115436 27.50
3I 5995 1 17985 63319 38,28
4B 5113 4] 0 0 15.91
4E 38172 4 0 0 18.20
1F 36086 0 0 0 17.10
4G 5207 0 0 0] 6.70
A 9626 0 0 0 20.05
F 13467 1 54676 182071 26.70
J 14628 0 0 0 B8.50
K 17314 1 81030 279552 32.30
L 15716 0 0 0 14.40
M 18454 0 0] 0 17.32
T 13891 0 0 0 17.22
U 19899 0 0 0 23.20
v 24583 1 89728 301486 28.20
Y 27241 1 126943 427798 28.60
A 13895 1 91707 306301 27.20
27 12060 0 0 0 16.71
29 160060 1 88480 299947 29.70
AA 19259 0] 0 0 £.15
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Kuliberg. &AE 14486 0 0 0 17.97 0.73 3.16 3.00 0 0 -73.02 -75.87
Kuliberg. OE 17947 1 53841 183269 30.05 1.45 3.40 3.00 55531 2676 -112.48 -115.45
Lia 8 17488 0 0 0 24.20 0.88 3.28 5.55 0 0 316.55 311.00
Lia 15 26447 1 79341 276107 34.20 1.11 3.48 3.00 94428 3065 152.50 149.50
Lia 17 27965 1 134232 442966 25.91 1.12 3.30 4.80 114772 4961 158.10 153.30
Lia 18 33778 1 118223 407869 32.30 1.23 3.45 3.50 131742 5017 187.90 184.40
Lia 19 32400 1 174960 577368 27.13 1.01 3.30 5.40 156640 5831 77.90 72.50
Lia 21 2248 0 0 0 15.81 0.75 3.10 3.00 0 0 31.23 29.45
Lia 23 29830 0 0 0 6.70 0.53 2.93 4.50 0 0 286.73 282,23
Lia 25 26096 1 174060 586583 28.4¢0 1.06 3.37 6.67 166590 6218 157.24 150.57
Lia 26 22164 1 100403 338358 28.30 1.02 3.37 4.53 95755 3451 83.41 78.88
Total Sum: 592387 23 1636014 5519771 29.19 1.16  3.37 2.76 1611045 64036
Lia Sum: 218416 6 781219 2629251 28.90 1.09 3.37 3.58 759928 28543

Kuliberg. Sum: 268466 7 586405 1980425 28.99 1.25 3.38 2.18 574206 24742

Gropa Sum: 105504 10 268390 910095 30.43 1.18 3.39 2.54 276911 10751



Anderija

Ore Zone 4
Cut off 25 % Magnetite
DILUTED TO 3 M

1/0 Volume Tonnes

=Z========

Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberg.
Kuliberqg.
Kuliberg.
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Kuliberqg.
Kuliberg.
Kuliberqg.
Kuliberg.
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Kuliberg.
Kuliberg.
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Kuliberg.
Kuliberg.
Lia

Lia
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345886
580135
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0
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0
224640
0
177083
0
0
360320
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32.
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Area

F 13467 0 0

G 10929 0 0

H 20131 0 0

I 12834 0 0

J 14628 0 Q

K 17314 0 0

L 15716 1 47148

M 18454 1 87841

N 9595 0 0

R 20210 0 0

s 16244 0 0

T 13891 1 104183

U 19899 1 171131

v 24583 1 104724

Y 27241 0 0

2 13895 1 50161

28 13170 0 0
29 16000 1 64000
AA 19259 0 0
AE 14486 1 53019
OE 17947 0 0

Q 17766 0 o

19 32400 1 106920
20 45948 0 0
21 2248 0 0
Sum 448255 9 789126
Sum 983612 1 106920
Sum 349893 8 6822086
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Composite
Elevation

3P Spg Thick Magn P Top

0.69 3.07 8.93 0 0 5.20
0.86 3.20 11.51 0 0 -16.94
0.95 3.24 8.40 0 0 118.25
1.24 3.30 6.93 0 0 89.34
0.78 3.19 9.26 0 0 56.51
0.80 3.20 3.00 0] 0 15.90
1.05 3.29 3.00 56186 2235 -14.80
1.24 3.40 4,76 89598 3703 -31.73
0.90 3.21 3.68 0 0 82.40
0.80 3,21 7.09 0 0 76.23
0.95 3.29 4.73 0 0 27.66
1.29 3.32 7.50 89930 4462 -6.30
1.23 3.39 8.60 172938 7136 -35.02
1.19 3.45 4.26 117060 4299 -63.33
0.95 3.28 3.00 o 0 20.98
1.08 3.48 3.61 64098 1885 -4.47
0.79 3.15 7.95 0] 0 50.38
1.13 3.51 4.00 79972 2538 6.00
0.82 3.24 5,90 0 0 -64.10
1.11 3.34 3.66 48166 1966 -37.22
1.17 3.26 12.26 0 0 -70.16
0.85 3.24 9.10 0 0 B4.10
0.91 3.37 3,30 102331 3279 B8.95
0.70 3.19 3.00 ¢ 0 90.95
0.92 3.24 8.09 o] 0 58.55
1.18 3.39 1.76 820281 31504

0.91 3.37 1.09 102331 3279

1.22 3.40 1.95 717950 28225
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Anderija
Anderja Ore Zone 6
Cut off 25 % Magnetite

DILUTED TO 3 M LENGTH Composites

Tons Tons Elevation
Area 1/0 Vclume Tonnes % Magn $P Spg Thick Magn P Top Bottom

Kuliberg. F 13467 0 0 0 9.70 0.58 2.99 9.20 0 0 17.94 8.7
Kuliberg. H 20131 0 0 0 9.55 0.48 2.99 3.00 0 0 129.08 127.0
Kuliberg. J 14628 1 53100 177884 27 .60 1.12 3.35 3.63 49096 1992 87.10 83.4
Kuliberg. K 17314 1 72719 241426 26.00 0.51 3.32 4.20 62771 1231 57.48 53.2
Kuliberg. L 15716 0 0 0 22.10 0.94 3.24 13.49 0 0 18.84 5.3
Xuliberg. M 18454 1 59791 211062 36.70 1.30 3.53 3.24 77460 2744 -6.26 -9.5
{uliberg, T 13891 0 0 0 23.30 1.18 3.27 7.59 0 0 22.10 14.5
fuliberq. u 19899 1 264657 905126 31.20 1.25 3.42 13.30 282399 11314 -1.00 -14.3
fuliberg. v 24583 1 112098 395708 36.60 1.38 3.53 4.56 144829 5461 -26.10 -30.6
fuliberg. Z 13895 0 0 0 15.23 0.72 3.10 = 3.00 0 0 13.84 11.0
{uliberg. 29 16000 0 0 0 21.20 0.86 3.22 3.24 0 0 28.97 25.7
Xuliberg. A&AA 19259 0 0 0 24.40 1.08 3.29 4,66 0 0 -39.79 -44.4
{uliberg. AE 14486 0 0 Q0 17.30 0.81 3.15 6.28 0 0 -15.00 -21.2
fuliberg. OE 17947 1 107682 361812 29.03 1.37 3.36 6.00 105034 4957 -43.11 -49.1
lia 19 32400 0 0 0 21.02 0.84 3.21 4.90 0 0 119.10 114.2
Jia 20 415948 0 0 0 7.94 0.48 2.96 3.92 0 0 104.57 100.6
sla 21 2248 0 0 0 11,99 0.53 3.03 3.00 0 0 74.39 72.3
fotal Sum 320266 6 670047 2293017 31.47 1,21 3.42 2.09 721589 27699

.la Sum 80596 0 0 0 ERR ERR ERR 0.00 0 0

wliberg Sum 239670 6 670047 2293017 31.47 1.21 3.42 2.80 721589 27699
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1 GENERAL

This report describes results from in-situ rock stress measurements, laboratory material
property tests and Boundary Element (BEM) analysis at the Anderja Iron Ore Deposit. The
work has been carried out by the staff of SINTEF Division of Rock and Mineral
Engineering. The main objective with the investigation is to give recommendations with

regard to stope and pillar dimensions.
The investigation programme includes:

Site visit in the existing investigation adit

. * Triaxial in-situ rock stress measurements

Laboratory tests to determine rock parameters

* Boundary element (BEM) modelling to evaluate stability conditions and dimensions
of stopes and pillars

Finale evaluation and report

2 IN SITU ROCK STRESS MEASUREMENTS
2.1 Mecasuring site

During the inspection in connection with the starting up of the stress measurements, the test

. site was sclected at the face of the investigation adit. The measuring method is overcoring of '
a triaxial straingauge cell. The principle of the method is given in appendix 1. The measuring
hole is drilled in the hanging wall of the Kuliberget Ore Zone. The location of the site is
given in figure 1. The direction of the hole is 324°/-4° (azimuth/ dip). The rock overburden
at the measuring site is approximately 85 m. Six successful single measurements were carried
out at hole depth berween 4.5 - 8.75 m. Because of a heavy jointed water bearing zone

between hole depth 5.0 m and 6.5 m the measurement at 4.5 m was rejected.
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22 Strain readings

TABLE 1 Strain readings (mean values from measurement no 2 - 5):

’ o = 0° ® = 90° ® = 225°

& €45 €, €y €45 €, € €45

64 170 | 142 57 128 67 51 115 60

Strain readings from single measurements are given in appendix 2. Because of the heavy

jointed zone the measurement at 4.5 m depth is rejected.

23 Laboratory materal tests

To obtain material properties of the hanging wall and the orebody, laboratory tests have
been carried out. Specimens from the hanging wall mica-schist are obtained from the
measuring hole. Magnetite specimens are drilled from blocks collected in the nvestigation
adit. Specimens with diameter 62 and 50 mm (mica schist and magnetite) and a length to
diameter ratio of 2.5 were prepared. The results are summarized in Table 2, while the

. complete results are presented in appendix 3.



TABLE 2 Laboratory tests of material properties (mean values)

Mica-schist Magnetite

Youngs 40.2 152.6 GPa

modulus E

Poissons ratio 0.191 0.404

v

Uniaxial

compressive 79.0 313.0 MPa

strength o,

Angle of 14 * )

failure

Tenstle 10.4 * MPa

strength o,

(Point load

index)

Density p 2942 3758 Kg/m?
| Velocity 4944 5916 m/s

. 2.4 Calculated stresses

The stress calculations are based upon mean vatues of measured strains and laboratory

determined elastic parameters.



TABLE 3 Calculated stresses

Principal

stresses (MPa) (") e(°)

0, = 44 293 55
o, = 33 155 43
oy = 29 39 63

Stress components according to borehole

= 39 oy 3.1
Ty = 0.4 T, 0.4 Ty = 0.4

gy

(x oriented along borehole, ® = orientation to N and @ = angle from vertical axis, see

figure 2)

The stress directions are presented in figure 2.

From table 3 and figure 2 1t will be seen that the

Major principal stress g, =44 MPa

with azimuth 293° and dip (80° - 55%) = 35°, i.e. acting parallel to the mountain slope.

Intermediate principal stress o, = 3.3 MPa

with azimuth 155% and dip (90° - 43°) = 47°

Minor principal stress gy = 29 MPa

with azimuth 39° and dip (90° - 68%) = 32°

Le. o, and o5 are close in magnitude.

The overburden at the test site is approx. 85 m. With an average density of

p = 2900 kg/m? the theoretical vertical stress will be

o,=p-g-h=25MPa
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and with Poisson’s ratio of v = 0.19 the theoretical gravitational horizontal stress will be

v

a =
2 1-v

+0,=0.6 MPa

The measured vertical stress is in the same order of magnitude as the theoretical vertical
stress. The magnitude of the horizontal stress indicates the existence of geologically induced

stresses superimposed on the gravitational stress field.

25 ROD-test

The RQD is defined as the percentage of core recovered in intact pieces of 100 mm or more

in length in the total length of a borehole. Hence:

Length of pieces of core > 100mm
R %) = 100 -
oD (%) Length of borehole

Table 4 gives the relationship between the numerical value of RQD and the engineering

quality of rock.

TABLE 4 RQD - values

. [ RQD Rock Qu_alit.y. ]
< 25% Very poorr
25-50 % Poor
50-75 % Fair |
75 -90 % Good
90 - 100 % Very good




10

RQD - tests have been carried out on cores from 4 old boreholes. The cores have been
provided by the Central Core File of the Norwegian Geological Survey. Appendix 4 shows
the positions of the boreholes A21, A27, A28 and A29. The tests have been carried out on
approx. 20 m core length above the ore zone. Additional RQD - tests were done on the
cores from the stress measurement hole. RQD values for the different holes are given in
table 5.

TABLE 5 RQD at Kuliberget

Bore- Length Length ¥ length RQD
hole from - to examined of core
number pieces
m m m %
A 27 1212 - 1406 19.4 3.46 18
A28 165.4 - 1858 204 14.6 72
A 29 178.7 - 195.0 16.3 10.9 67
A2l 2529 -2745 216 122 56
Triax. 0 -85 95 6.9 73
hole

Four of the five holes shows values in the "fair" class, while one shows value "very poor”.

3. BOUNDARY ELEMENT MODELLING (BEM)
3.1 General

The main objectives of this analysis is to find dimensions of stopes and pillars, and for this
purpose numerical modelling is used. The program, BESOL, is a system of o dimensional
computer programs designed to analyze rock mechanics problems in mining, The programs
can be used to compute the stresses, strains and displacements around excavations of any
shape in a variety of geological settings. Output from the BESOL models gives stresses and
strains on defined boundary elements of excavations and also on field points in the area

around.



11
32 The Kuliberget Model

The boundary element model is based on profile 23, see figure 3. This profile is parallel to
the strike of the Kuliberget Ore Zone. The suggested mining method, a V.C.R. version, will
give a stope dircction normal with the dip. A model will give indications of practical stable
stope and pillar widths. A decisive prerequisite is that the roofs of the stopes are not
subjected 1o tensile stresses. A suitable constraint of the roof rock may prevent major cave
ins, avoiding heavy waste dilution.

The main input in the model is the in-situ stress conditions, the material parameters and the
geometry of the excavations. The geometry of the excavations is in accordance with the

sketches of the suggested mining method provided by Mr. Sayland.

Based on the in-situ stress measurements the following horizontal- and vertical stresses are

assumed:

o, = 3.9 -0.0067 -z
o, =0-00029 -z  where z is depth below surface

The model is based on 4 cxcavations where different stope- and pillar widths may be
stmulated. The model is run in 4 mining steps were the stope width is increased from 10 to

25 m, and the pillar width is decreased from 20 to 10 m.

33 Results

The results from BEM-modelling is given in figure 4 and appendix 5.

Appendix 5 gives the principal stress plots, and figure 4 gives the stress magnitude of the
tangential stresses in the roof of the different excavations for mining step 1 - 4. Figure 4
indicates that if the stope width exceeds 20 m, the tangential stresses are near or below zero.
This means that the constraint in the roof of the stopes becomes very poor. It will be seen
in the diagram that the tangential stresses increase near the corners. This is due ta the small
radius of curvature of corner between pillar and roof in the model. This effect will probably

be less pronounced in the rock mass.
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Tangentict stresses in roof of excavations
Kuliberget underground mine, Anderic
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For the evaluation of the results, the mean stress level in the roof is used. From the principal
stress plots (appendix 5) it will be seen that the pillar stress will not exceed 15 MPa even
with a pillar width of 10 m. Provided that the effective width of the pillars is minimum 10 m,

it is therefore assumned that the pillar stress is not critical.

4 DISCUSSION/CONCLUSIONS

From the model studies 1t follows that tensile stresses may occur in the roofs of stopes when
the span exceeds 20 m. Taking a certain safety factor into consideration the span should
therefore not exceed 15 m. If the experience obtained during the first period of mining is
positive with regard to waste dilution from the hanging wall, the span may be increased in
the case of V.C.R. (but not above 20 m). If conventional room-and-pillar mining is adopted,
the hanging wall must be systematically supported by rock boiting. A span of 15 m will in this
case require quite heavy support, and must be regarded as absolute maximum.

The length of the stopes along the dip may be adjusted according to the practical mining

situation, as the length is not affecting the stress conditions significantly.

The effective width of the pillars should not be less than half of the ore thickness i. e.
approximately 10 m. With conventional room-and-pillar mining when smooth blasting may be
adopted against the final pillar walls, a practical pillar width of 12 m may be adopted. With
V.C.R. using fan drilling with the ends of the holes perpendicular 1o the pillar walls, a much
higher degree of blast damage may be expected. In this case the piltar width should be 15 m.



APPLNDLIA 1

TRIAXIAL STRESS MEASUREMENTS

A diamond drill hole (76 mm @) is drilled to wanted depth. A concentric hole with smaller
dameter (36 mm @) i1s drilled approximately 30 cm further.

A measuring cell containing three strain rosettes is inserted, and the rosettes are glued to the
walls of the small hole.

————— e e, ——— e o

The small hole is overcored by the Jarge diameter bit, thus stress relieving the core. The
corresponding strains are recorded by the rosettes. When the elastic constants are krown, the |
triaxaal state of stress can be computed.

Straj tt
MEASURING CELL train rosette

€

|

PROJECT
Popaple for rock stress measurements
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Appendix 2 Measured strain (pS)

APPENDIX 2

Hole- o =0° = 90° ® = 225°
depth

m € € €45 €a € €45 € € €45
4.5 55 50 13¢ |25 20 30 0 45 45
6.5 105 40 80 110 95 70 45 55 30
6.75 50 255 105 45 165 20 45 135 100
7.25 25 90 105 10 125 40 25 35 15
7.75 40 245 180 50 155 50 60 40 75
8.75 100 220 240 70 100 155 80 310 30
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Mechanical properties of rock
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ROCK MECHANICAL PROPERTIES

Mica-schist

Paralliel]
Specimen |Youngs |Poissons ucs rAngle of [Tensile |Densitv |Ve10city
modulus |[ratio failure |strength
Cpa Mpa ) Mpa Kg/m3 m/s
1 6G.2 0.168 79.935 23 3223 5373
2z 63.1 n.166 71.43 11 3273 5343
3 53.0 0.231 72,74 9 3015 5489
4 26.8 0.220 38.66 23 2986 4333
1e 1 260 | 0.195 | 73.40 9 2768 4690
1.5 28.6 0.242 854,34 3 2772 4736
| 1.8 32.1 0.143 89.78 14 { 2742 L674
1.7 31.3 0.159 121.23 14 2757 4715
mean 40.2 | 0.191 | 73.97 14 | 2062 | 4ous
1.1 1 12.60
1.3 9.43
1.4 9.28
1.5 10.27
S B 9.60 |
1.7 10 .93
1.8 11.22
l 1.9 9.50
1

Maguetit~o

Normal
- - h
Specimen !Youngs |P01ssons cs |Angle ofihenﬁirr Velocity
medulus irdtio failure
Gpa ; Mpa ¢ Kelm? mi s
|
1 132,01 | 0.451 305.904 3726 | sgeo |
: 162.5 ] 0.377 | 248.83 3970 | 309
a 163.1} i. 464 214.73 3730 6047
4 153.0 0.39¢4 299.02 3771 53840
5 149.4 0.334 497 .70 1777 5914
I
[ ' T
| mean 152.6 0.6406 | 313.0 3738 i 5916
|




APPENDIX 4

Profiles for the Kuliberget Model
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APPENDIX 5

Principal stress plots for the Kuliberget Model
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DESIGN CRITERIA & PROCESS DETAILS



FALKHAMMER - IBESTAD MAGNETITE A.S.

ANDORJA MAGNETITE PROJECT

APPENDIX B

DESIGN CRITERIA AND CALCULATICNS

PARAMETER

ThuAEARIE RRAARNXXE Rkxkirihk

Overall Production Criteria

Annual processing rate (ore)

Annual production rate
Magnstite concentrate

Annual production rate
Superconcentrate

Annual production rate
Pigment

Annual production rate
Apatite concentrate

Average processing rate
Say

Plant availability {primary crusher)
Plant availability éSAG mill)

Plant availability {plant)
Processing days per year
Processing hours ;;er day

Processing hours per shift

KILBORN INC.

UNITS DATA
*kkki Al e dr ke Wk g kO
t/a 1,360,000
t/a 325,000
t/a 75,000
t/a 540
t/a 81,600
t/d 3,886
t/d 4,000
% 80.0
% 87.5
% g2.0
dfa 350
h/d 24
h/shift 8

REVISION A....PAGE 1
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PARAMETER

AAA AN ARRRE Skdrdedkddrdrd Sedkdkkkdrkk

Annual Magnetite balance

(All grades in Fe304)

UNITS

e o o e

Tonnes Grade

DATA

Ihwkkkkhkh

Content Recovery

Feed 1,360,000 28.0 380,800  100.00
Magnetite concentrate 325,000 924 300,300 78.86
Superconcentrate 75,000 98.8 74,100 19.46
Pigment 540 98.8 534 0.14
Tailings\Other 959,460 0.61 5,866 1.54
Magnetite recovery 98.46
Annual Apatite balance
(All grades in P205)
Tonnes Grade Content Recovery

Feed

1,360,000 8.0

108,800  100.00

Apatite concentrate
Other

81,600 38.7
1,278,400 3.2

32,395 29.78
40,653 37.37

Apatite recovery

67.14

KILBORN INC.

REVISION A...PAGE 2
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PARAMETER UNITS DATA

Ak Whdrkikkkdkd drkdkkokkdkw L2 2 2§ e e v v 2 gk o ok e e
Site data
Location Andorja Island

Norway 68.8 N lat., 17.4 E long.

Access  Highway EB to Harstad, then ferry to Rolla, then
highway 848 to Hamnvik and ferry to Andorja.

Elevation m AMSL 40
Minimum ambient temperature deg.C (10)
Maximurn ambient temperature deg. C 30

Ore characteristics

Absolute density t/m~3 3.4

Recoverable magnetite % 28.00
Moisture % 4.00

Mineralogy of ore

Iron % 32
Phosphorous % 1.3
Sulphur % 0.46

Primary Crushing

Truck dump hopper capacity t 100
Average processing rate t/d 4,000
Plant availability (crusher) % 80
Design daily tonnage vd 5,000
Design processing rate t/h 208
Processing days per week diw 7
Product size % passing 200 mm 100
Grinding

;;-t;;-g;-e“;;rocessing rate t/id 4,000
Plant availability (crusher) % 87.5

KILBORN INC. REVISION A...PAGE 3 19-Jun-S1



PARAMETER UNITS

S T It T —
Design daily tonnage t/d

Design processing rate t/h
Processing days per week diw
Product size % passing 0.090 mm
Primary mill SAG mill
Primary mill power hp
Primary mill drive power losses %

Primary mill power applied kWh/t
Primary mill installed power hp
Primary cyclone conc.ratio feed/conc.
Cyec. off screen conge.ratio feed/conc.

Superslig production

Secondary cyclone conc. ratio feed/conc.
Primary spiral conc. ratio feed/conc.
Secondary spiral conc. ratio feedjconc.
Tertiary spiral conc. ratio feed/conc.
Shaking table conc. ratio feed/conc.
Superslig mag.sep. conc. ratio feed/conc.
Mill type Batl mill
Ball mill power hp

Ball mill drive power losses %

Bail mill power applied kWhit

Ball miil installed power hp
Phosphate flotation

Residence time mins
KILBORN INC. REVISION A,

DATA

WhkkEkRIR kL

4,571
180
7

80

5,056
10
18.00
7,000
33

1.1

1.0
2.2
1.4
1.1
1.2

1.0

52
10
3.00

125

30

..PAGE 4
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PARAMETER

#Akkkdddkd dededrdedrdrdrde drordedr o deor ok

Concentration ratio

Silicate flotation

Residence time
Concentration ratio
Flot. tails mag.sep.conc.ratio

Magnetite concentrate

Mill type

Ball mill power

Ball mill drive power losses
Ball mill power applied

Ball mill installed power

Magnetite conc. mag.sep.conc.ratio

Magnetite conc. thickener duty
Mag'tite/S’slig conc. filter duty
Filter type

Pigment

;gn:l;t"r-nill type

Tower mill power

Tower mill drive power losses
Tower mill power applied
Tower mill installed power
Pigment filter duty

Filter type

Sulphide flotation

Conditioner residence time

Flotation residence time

KILBORN INC.

UNITS DATA
- FRRAAREH AR
feed/conc. 0.1
mins 30
feed/conc. 0.1
feed/conc. 1.0
Ball mill
hp 388
% 10
kWhit 6.30
hp 400
1.1
t/d/m~2 4.1
thim~2 2.0
disc
Tower
hp 102
% 2
kWhjt 1160
hp 100
t/d/m~2 6.0

piate & frame

mins 30

mins 30

REVISION A....PAGE 5
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PARAMETER UNITS
dededrdr ok Rdrdrdrdrddrdede drdkddrdk ke e v e e o
Flotation concentration ratio feed/conc.
Apatite flotation
Conditioner residence time mins
Rougher residence time mins
Rougher coneentration ratio feed/conc.
Scavenger residence time mins
Scavenger concentration ratio feed/conc.
First cleaner residence time mins
First cleaner concentration ratio feed/conc.
Second cleaner residence time mins
Second cleaner concentration ratio feed/conc.
Apatite thickener duty t/dim=2
Thickener type conventional

Apatite filter duty
Filter type

Reagents

Frother

Type

Source

Preparation

System

Apatite Collector

Reagent

Source

KILBORN INC.

t/him~2

DATA

W e oe ok v o o Sk e

28.7

30

15

5.9

15

10.7

15

1.1

15

0.3

6.0

1.2

herizontal belt

Dow 250

Truck load 230 L drums

Nene

Barrel pump to holding tank
pumps on loop to addn. points
metered through rotameters.

Berol ATRAC 857

Semi bulk tanks 1000 kg

REVISION A...PAGE 6
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PARAMETER
Fehkdeddkkidh kddedkdrdrdededr gk e dokok

Preparation

System

Xanthate Collector

Reagent
Source
Preparation

System

Iron Depressant

Reagent
Source
Preparation

System

Collector

Reagent
Source
Preparation

System

Flocculant

Reagent
Source
Preparation

System

KILBORN INC.

UNITS DATA

o e ek i v g e ke R e
None
Barrel pump to helding tank

pumps on icop to addn. points
metered through rotameters.

Potassium Amyl Xanthate
Truck load 210 L drums
None (Dilution avai None
Barrel pump to holding tank

pumps on loop to addn. points
metered through rotameters.

Dextrin

Truck load - bulk

Dilute and cook + NaQOH

Metered dry via auger to mix/cook tank

pumps on loop to addn. points
metered through rotameters.

Amine

Truck load 210 L drums
None (Diiution available)
Barrel pump to holding tank

pumps on loop to addn. points
metered through rotameters.

Percol E10
Truck load 20kg bags
Dilute to 0.5% solids + aging

Auger/blower to mix tank
transfer to dosing tank

REVISION A....PAGE 7
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PARAMETER

drkkkokddrdhr ik koo w

Sodium hydroxide

Type

Source
Preparation

System

Steel balls

Type
Source
Preparation
Type
Source

Preparation

KILBORN INC.

UNITS DATA

Tk ko o e e g el v ok e ot

pumps on loop to addn, points
metered through rotameters,

50% Concentration

Truck load 210 L drums
None (Dilution avai None
Barrel pump to holding tank

pumps on loop to addn. points
metered through rotameters,

25mm (1"
Truck load (301)
None

100mm (4"
Truck load (30t)

None

REVISION A....PAGE 8
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ANDORJA MAGNETITE PROJECT

PARAMETER UNITS DATA
REARRKEARE HrkkkAXARD Xhkkhrkkik dkdedrdr Ahhhkhkhkhki
ABBREVIATIONS AND REVISIONS

wirkkded ikl dokdkdkdkkorkor dedrdrvedkkdktok ke ddkkdr ke drdk ko dkkn

Abbreviations

a annum (year)

AMSL Above mean sea level
d day (24 hours)

deg. C degrees Celsius

h hour

hp  horsepower
kg  kilogram

kW kilowatt

kWwh  kilowatt hour
L litre

m metre

min  minute

mm millimetre
m~2 square metre
m~3 cubic metre
s second

t tonne

Revisions

Rev.No. Date i

A 14thdune 1991 Comment and approva

KILBORN INC. REVISION A....PAGE 9 19-Jun-91



ANDORJA PROJECT

19-Jun-91
09:15 AM
EQUIPMENT LIST, MOTOR LIST AND POWER COSTS: CASE 2
NO. TOTAL TOTAL LOAD OPERATING
[TEMS INSTALLED INSTALLED INSTALLED FACTOR LOAD
AREA AND EQUIPMENT ITEM INSTALLED  HP/ITEM HP KW KW
ANDORJA PROJECT 19-Jun-91
09:15 AM
EQUIPMENT LIST, MOTOR LIST AND POWER COSTS: CASE 2
NO. TOTAL TOTAL LOAD OPERATING
[TEMS INSTALLED INSTALLED INSTALLED  FACTOR LOAD
AREA AND EQUIPMENT ITEM INSTALLED  HP/TEM HP KW Kw
AREA 220 - CONVEYQORS
IRERESNRRRRARRERR S S
Beit conveyor No.t 900 W 1 20 20 15 0.8 11.9
Belt conveyor No.2 500 W 1 40 30 0.8 239
Belt conveyor No.3 900 W 1 15 1 038 9.0
Belt conveyor No.4 600 W 1 10 7 038 6.0



ANDORJA PROJECT 19-Jun-91
03:15 AM
EQUIPMENT LIST, MOTOR LIST AND POWER COSTS: CASE 2
NO. TOTAL TOTAL LOAD OPERATING

[TEMS INSTALLED INSTALLED INSTALLED  FACTOR LOAD
AREA AND EQUIPMENT [TEM INSTALLED  HP/ITEM HP Kw Kw
AREA 230 - CRUSHING
[ EEX2R3E222222 242
100 t dump hopper 1 - - - - .
Hydrostroke feeder 1200 W 1 10 10 7 0.5 45
Jaw crusher 1050 x 1200 (200 CSS) 1 130 150 112 0.6 67.1
Vibrating feeder 1200 W x 1500 L 2 3 6 4 0.8 3.6
Cone crusher 912 Dia 1 100 100 75 0.8 587
Stockpile area sump pump 100 Dia 1 S 5 4 0.8 3.0



ANDORJA PROJECT 19-Jun-91

09:15 AM
EQUIPMENT LIST, MOTOR LIST AND POWER COSTS: CASE 2
NO. TOTAL TOTAL LOAD OPERATING

[TEMS INSTALLED INSTALLED INSTALLED  FACTOR LOAD
AREA AND EQUIPMENT [TEM INSTALLED  HP/ITEM HP KW Kw
AREA 241 - GRINDING
kAR a b
SAG mill 8230 Diax 5486 L 1 5,000 5,000 3,730 0.8 2984.0
Screen 1830 W x 3050 L 1 10 10 7 0.8 6.0
Pumphbox 2 comp 2500 x 2500 x 2500 H 1 - - - - .
SAG mill pumps 300 x 250 x 625 2 75 150 112 0.4 448
Cyclopac 8 x 375 Dia 1 - - - . -
Screen 1220 Wx 3050 L 1 5 5 4 08 3.0
Mag.sep 916 Diax 3000 W 5 10 50 a7 0.8 29.8
Demag coil 1 - - - - -
Magnetics pumpbox 1200 Dia x 1200 H 1 - - - - .
Surge tank feed pumps 125 x 125 x 300 2 20 40 30 0.4 11.9
Surge tank 9000 Dia x 9000 H 1 - - - - -
Surge tank agitator i 50 50 37 0.8 29.8
Surge tank pumps 125 x 125 x 300 2 20 40 30 0.4 11.8
Nen-magnetics pumpbox 1200 Dia x 1200 H 1 - - - - .
Non-magnetics pumps 250 x 200 x 525 2 40 80 60 0.8 47.7
Grinding Area sump pump 100 Dia 1 S 5 4 0.8 3.0
Grinding Area OfH crane {vert) 1 3 3 2 0.1 0.2
Grinding Area OfH crane (horiz.) 1 3 3 2 0.1 02
Grinding Area O/H crane (travel.) 1 3 3 2 [+ 0.2



TOTAL
ED INSTALLED
—

10 20
10 20
10 20
8 30
8 15
3 3
125 125
25 &0
5 30

5 30

5 5

3 6
30 30
10 10
5 5

3 3
100 100
2 2

1 1

5 5

o nRB

-l
M B

«F-O-‘Ul

14.9

178
179
30
36

17.8
30

30
18
59.7
0.1
0L
0.4



ANDORJA PROJECT 19-Jun-91
09:15 AM
EQUIPMENT LIST, MOTOR LIST AND POWER COSTS: CASE 2
NO. TOTAL TOTAL LOAD OPERATING

ITEMS INSTALLED INSTALLED INSTALLED FACTOR LOAD
AREA AND EQUIPMENT MTEM INSTALLED  HPATEM HP Kw Kw
AREA 244 - APATITE CONCENTRATION
AANAEARERA A AR RN TRkt ok
Sulphide conditioner tank 6000 Dia x 6000 1 - - - - -
Sulphide conditioner tank agitator 1 20 20 15 0.8 118
Sulphide rougher ficat cells 500 #t3 6 40 240 179 0.8 143.2
Sulphide rougher froth pump and box 1 8 8 6 0.8 45
Apatite conditioner tank 6000 Dia x 6000 H 1 - - - - -
Apatite conditioner tank agitator 1 20 20 15 0.8 11.9
Apatite rougher float cefls 500 fi3 6 40 240 179 08 143.2
Apatite rougher froth pump and box 1 8 8 6 0.8 45
Apatite scav froth pump and box 1 5 5 4 0.8 a0
Apatite cleaner float cells 300 #3 6 30 180 134 0.8 i07.4
Apatite cleaner froth pump and box 1 8 8 B 0.8 45
Apatite second cleaner froth pump and box 1 ] 5 4 0.8 3.0
Apatite cleaner tails pumpbox 1 - - - - -
Apatite cleaner tails pumps 2 8 16 12 0.4 4.8
Apatite thickener drive & rake 10 000 Dia 1 5 5 4 0.8 3.0
Apatite thickener lift ] 3 3 2 0.1 0.2
Apatite thickener u/f pumps 38 x 25 2 5 10 7 0.4 3.0
Apatite filter 2000 W x 8000 L 1 20 20 15 0.7 10.4
Apatite fiirate receiver 1 - - - - -
Apatite filtrate retum pump 1 5 5 4 0.1 0.4
Flotation Area O/H crane (vert.) 1 3 3 2 0.1 0.2
Flotation Area O/H crane (horiz.) 1 3 3 2 0.1 0.z
Flotation Area OfH crane (fravel.) 1 3 3 2 0.1 0.2



ANDORJA PROJECT

19-Jun-91
09:15 AM
EQUIPMENT LIST, MOTOR LIST AND POWER CCSTS: CASE 2
NO. TOTAL TOTAL LOAD OPERATING

ITEMS INSTALLED INSTALLED INSTALLED FACTOR LOAD
AREA AND EQUIPMENT {TEM INSTALLED  HP/ITEM HP KW Kw
AREA 243 - MAGNETITE CONCENTRATION
EAE AR AR AR A AR R R AR A AR A R AN R RN AR RS
Spir./ftab. tails pumpbox 2500 Dia X 2500 H 1 . - - - -
Spiralsftables tails pumps 350 x 300 2 125 250 187 0.4 748
Magnetite thickener and rake 17 000 Dia 1 5 5 4 0.8 3.0
Magnetite thickener lift 1 2 2 1 0.2 03
Magnetite thickener u/f pumps 50 x 38 2 10 0 15 0.4 8.0
Magnetite regrind mill 2440 Dia x 2740 L 1 350 aso 261 08 208.9
Pumpbox 1500 Dia x 1500 H 1 - - - - -
Magnetite regrind mill pumps 150 x 100 2 75 150 112 0.4 44.8
Classifying cyclone 254 Dia 4 - - - - -
Ground mag'tite mag.seps. 916 Diax 1200 W 3 5 15 1% 0.8 9.0
Magnetite surge tank 10 500 Diax 11 000 H 1 - - - - -
Magnetite surge tank agitator 1 100 100 75 0.8 59.7
Magnetite surge tank pump 100 x 75 1 10 10 7 08 60
S'slig/mag'tite fier 2700 Dia x 10 disk 1 ] 6 4 0.8 36
S'slig/mag'tite filtrate receiver 1 - - . - .
S'slig/mag tite filtrate retum pump 1 5 5 4 0.8 3.0
Magnetics area sump pump 100 Dia 1 5 5 4 02 0.7



ANDORJA PROJECT

19-Jun-31
0215 AM
EQUIPMENT LIST, MOTOR LIST AND POWER COSTS: CASE 2
NO. TOTAL TOTAL LOAD OPERATING
[TEMS INSTALLED INSTALLED INSTALLED  FACTOR LOAD
AREA AND EQUIPMENT ITEM INSTALLED  HP/ITEM HP Kw KW
AREA 246 - REAGENTS AND ANCILLARIES
MER PR AR AR R F A AR AR AR RS
Barrel pumps 12 1 12 9 0.1 c9
DOW 250 frother mixing/storage tank 1 - - - - .
DOW 250 frother pump 1 3 3 2 0.8 1.8
Berol ATRAG 857 mixing/storage tank 1 - - - - .
Berol ATRAC 857 pump 1 3 3 2 0.8 18
Xanthate mixing/storage tank 1 - - . - -
Xanthate pump 1 3 3 2 0.8 1.8
Sodium Hydroxide mixing/storage tank 1 - - - - -
NaOH pump 1 3 3 2 0.8 1.8
Amine mixing/storage tank 1 - - - . -
Amine pump 1 3 3 2 0.8 1.8
Dextrin mixing/storage tank 1 - - - - -
Dextrin pump 1 3 3 2 0.8 1.8
Potable water tank 1 - - - -
Process water tank 1 - - - - -
Process water pump 2 15 30 22 0.4 8.0
Gland water pump 1 5 5 4 0.8 3.0
Floce mixing tank 1 - - - - .
Floco agitator 1 1 1 1 08 0.6
Floce transfer pump 1 1 1 1 0.8 08
Floce storagefaging tank 1 - - - - .
Floce metering pump 1 1 1 1 0.8 0.6
Disk fitter vacuum pump G2 3000 1 200 200 149 0.8 119.4
Belt filter vacuum pump 1 125 125 93 (eR:) 74.6
Disk filter blower 1 20 20 15 0.8 118
Flotation celt blowers 2 40 80 60 0.8 477
Air compressor 1 75 75 58 0.8 448
Lighting allowance 1 200 200 149 0.4 59.7
Maintenance shop 1 100 100 75 0.4 298
Assay laboratory 1 100 100 75 0.4 298



ANDORJA PROJECT 18-Jun-91
09:15 AM
EQUIPMENT LIST, MOTOR LIST AND POWER COSTS: CASE 2
NO. TOTAL TOTAL LOAD OPERATING

TEMS INSTALLED INSTALLED INSTALLED FACTOR LOAD
AREA AND EQUIPMENT ITEM INSTALLED  HP/ITEM HP Kw KW
AREA 220 - PACKAGING, HANDUNG, STORAGE AND LOADOUT
AR AR RN R AN AT RN R AR ERAANANRTF RN R e R ANk NE
Pigment bagging unit 1 10 10 7 0.1 07
Supersiig/magnetite product conveyor 1 25 25 19 0.2 37
Superslig stockpile feed conveyor 1 10 10 7 0.2 15
Common product reclaim hopper 1 - - - - .
Apatite product conveyor 1 20 20 15 0.2 3.0
Product reclaim conveyor 1 40 40 30 0.4 119
Shiplkoading conveyor 1 20 20 15 0.4 6.0
TOTAL 210 — 9,116 6,801 —_— 4,588
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INTRODUCTION

A 365-pound sample was sent by Falkhammer Ibestad Magnetitt, N-9450 Hamnvik, Norway,
to Hazen Research, Inc. (Hazen) for autogenous grindability testing. Since the orebody is considered
to be "fairly" homogeneous, only one sample was sent for the test program. The Andorja ore is a
mixture of magnetite, apatte, and gangue.

Feed rate 1o the mill will be 4,000 mt/day. The mill will receive minus 225-millimeter material
from a jaw crusher. The final grind from the circuit is 80% passing 70 microns. Ground product will

be processed in a magnetic separauor/flotation beneficiation circuit.
SUMMARY OF TEST WORK

The Andorja sample was prepared for semiautogenous grinding (SAG) in an 18-inch air-swept
Aerofall mill, and for Bond rod and ball mill grindability testing. The sample was crushed to minus
1Y/, inch, blended, and samples split for Bond rod and ball mill testing. The remaining material was
prepared for 18-inch mill grindability studies.

A summary of test work performed at Hazen is given in Table 1. Full details of the gnnding
test study are presenied in the Hazen Repont. '

The commercially correlated gross autogenous work index is 12.3 kwh/st or 13.5 kwh/mt. The
Bond rod and ball mill work indices are similar, but are less than the autogenous work index. These
indices classify the magnetite/phosphate ore as a borderline material for fully autogenous grinding.

A SAG mill grinding circuit with a small ball charge would be the best way to grind this ore.
GRINDING PLANT DESIGN

Since the ore is a magnetite/phosphate material, and work indices indicate that the ore is a
borderline fully autogenous material, the grinding plant should probably consist of a semiautogenous
primary mill and secondary ball mill. A SAG mill circuit is also easier to operate than an ABC
grinding circuit. The grinding circuit will be fed minus 225-millimeter material. Final grind is 80%

passing 70 microns.

A. R. MacPherson Consultants Ltd.
A joint venture of Hazen Research and Lakefield Research



Table 1

Summary of Grindabilitv Data for Andorja Ore

Item Results

Client Identification Magnetite-Phosphate Ore
MacPherson Test No. 26

Gross Output, 1b/h 24.59

Gross Power, kwh/st 7.61

Feed Size, Py, in microns 21,403

Product Size, Py, in microns 265

Gross Autogenous Work Index, AW, 13.9

Commercially Correlated Gross AW, 12.3

Bond Work Index

Rod Mill, RW, 10.6
Ball Mill, BW,
At 100% passing 150 mesh 10.0
At 100% passing 200 mesh 11.6

A prefeasibility circuit design is being made and will be compared with the utilization of a 27-
ft by 18-ft taconite grinding mill with two 3500-hp wound-rotor motors. Because of the size of this
mill, it is assumed that the final grind of 80% passing 70 microns is expected to be produced from the
mill in closed circuit with hydrocyclones. Since the ore contains magnetite, its removal from the
grinding circuit is required when partially liberated, so that magnetite buildup does not occur in the

primary mill circuit.

GRINDING PLANT DESIGN

The commercially correlated autogenous work index is 12.3 kwh/st and is slightly higher than
the Bond rod mill (10.6 kwh/st) and ball mill (10.0 and 11.6 kwh/st) indices. These work indices

indicate that the material should be ground in a semiautogenous mill.

A. R. MacPherson Consultants Lid.
A joint venture of Hazen Research and Lakefreld Research




OPERATING AND DESIGN DATA

Feed rate/day = 4,000 mt

Feed rate/h = 167 mt

Feed rate at 87.5% availability = 191 mth

SAG mill feed size = minus 225 mm (minus nine inches)
Motor drive efficiency service factor = 0.96

Primary mill grind size = Py, 265 microns

Final circuit grind size = Py, 70 microns

Commercially correlated AW, = 13.5 kwh/mt

Bond ball mill work index = 11.0 kwh/mt

SAG MILL SIZING

»  With the crusher in the circuit, the work index for the material ground in the fully
autogenous mill should be decreased to 11.0 kwh/mt. Since the ore has a high specific
gravity and balls are added to the mill, additienal power must be added to the grinding
mill. Therefore, the AW, has been increased by 15% or o 12.7 kwh/mt.

«  SAG Mill Power/mt = 12.7( 10 10 )

¥265 V150,000
=12.7 (0.614 - 0.026)

= 12.7 (0.588)

= 7.46 kwh/mt

«  Mill Motor Power

(191)(7.46)
1,426 kw (Net)
1,912 hp (Net)
1,991 hp (Gross)

]

«  Approximate SAG mill size is 24 ft by 9 ft with a 2,200-hp variable-speed motor. A four
to six volume percent charge of four-inch balls is appropriate.

SECONDARY GRINDING MILL

+ The Bond ball mill work index is increased by 20% to compensate for any increase in
magmetite particle size because the work index for breaking across magnetite grains is
between 25 and 30 kwh/st.

A. R. MacPherson Consultants Ltd.
A joint venture of Hazen Research and Lakefield Research



o 10
‘3'2(f70 1265)

= Sccondary Mill Power/mt
13.2 (1.195 - 0.614)
= 13.2 (0.581)

=7.67 kwh

+  Secondary Mill Motor Power

(191)(6.67)
= 1,465 kw (Net)
= 1,964 hp (Net)
= 2,045 hp (Gross)

»  Approximate ball mill size is 15 ft by 18 ft with a 2,200-hp motor.

Since Kilbom had indicated that the Andorja ore will have an in-line crusher for critical size
control, the accompanying flowsheet (Figure 1) shows the circuit design, which A.R. MacPherson
Consultants Ltd. (MacPherson Consultants) have derived from the small-scale testing.

The total power indicated by the work indices generated at Hazen is approximately 4,400 hp.
Taconite plants in Minnesota use 12,000-hp mills to grind about 400 long tons (1t) per hour. This
indicates a horsepower requirement of about 5,225 for a feed rate of 191 muh. For taconite, the
average ball mill work index from Bond's list of "Average Work Indexes by Type of Materials™ is 14.9
kwh/st or 16.4 kwh/mt or It. The adjusted Bond ball mill work index for the magnetite/phosphate ore
is 13.2 kwh/mt. The difference in work indices (16.4 - 13.2 = 3.2 kwh/mt) is equivalent to about 500
hp. To make sure that the comparison between taconite and the Andorja ore is reasonable, a Bond bail
mill test was made at 100% passing 200 mesh. This grind gave a product of 80% passing 63 microns
and indicated magnetite grain-size effect. The 200-mesh Bond grindability test gave a work index of
11.6 kwh/st or 12.8 kwh/mt. The above data indicate that the magnetite/phosphate ore can not be

compared to Minnesota tacenite,
COMMENTS OF SINGLE-STAGE AUTOGENOUS GRINDING

The 27-ft by 18-ft mill as the only grinding machine in the circuit could possibly be suitable
if a flowsheet similar to the one used at HIBTAC in Minnesota is mimicked. A high-grade magnetite
concentrate is produced from taconite ground in the single-stage fully autogenous mill, However,

circulating load in the grinding circuit can be as high as 800%. This flowsheet would have 10 be

A. R. MacPherson Consultants Ltd.
A joint venture of Hazen Research and Lakefield Research
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6
modified o accomodate the flotation of apatite from nonmagnetic tailings. Figure 2 shows the circuit
arrangement. The cone crusher for pebble control is dotted in because the 27-foot by 18-foot mill
should have more than enough power 10 grind the ore. If a pebble problem develops, balls can be
added to the mill to crush the cntical-size material.
The flowsheet in Figure 2 could be simulated on minus 14-mesh product from the 18-inch
Aerofall mill. The following test program would be required to determine if single-stage grinding can
be used on Andorja ore.

«  The minus 14-mesh material is processed in a low-gradient, rougher magnetic separation
step. The magnetic concentrate is screened at 48, 65, 100, 150, and 200 mesh. Each
screen fraction is sampled and analyzed for total iron. From the iron analyses, the mesh
size at which a final concentrate might be made is determined. Processing the material
passing the liberation mesh size in a Davis tube will indicate the final obtainable
concentrate.

«  Tailings from the rougher magnetic separation will indicate the phosphate content., The
material is screened at 150 mesh. The plus 150-mesh fraction is ground to minus 150
mesh and mixed with the screen undersize. The flotation characteristics of the apatite can
be determined on the minus 150-mesh material.

Figure 2 indicates the flowsheet simulated by the above test work and is considered the best
treatment sequence for the Andorja ore ground in a single-stage circuit. By separating the liberated
magnetite from the minus 10-mesh material, buildups of the magnetite in the grinding circuit is
eliminated, This creates two beneficiation routes, one for the magnetite and the other for the apatite.

If the decision is made to grind the ore to 80% passing minus 70 micron in a single-stage
milling circuit, the 27-ft by 18-ft mill is large enough to accomplish the grind. Calculation of the
power required to grind the Andorja ore from 80% passing 150,000 microns to 80% passing 70
microns is given below.

»  The commercially correlated work index is increased by 15% to compensate for the high-

specific-gravity ore and the possibility that coarser-grained magnetite will be encountered
in the orebody. AW, is (13.5)(1.15) = 15.53 kwivmt.

A. R. MacPherson Consultants Ltd.
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10 10
15.53 (ﬁo - J'150.000)

+  Total Grinding Power/mt
= 15.53 (1.195 - 0.026)
= 15.53 (1.169)
= 18.15 kwh

« Total Required Grinding Power = 18.15 (191)
= 3,467 kw (Net)
= 4,647 hp (Net)

4,841 hp (Gross)

Since the 27-ft by 18-ft mill has 7,000 installed horsepower, this mill should be capable of
grinding the Andorja ore in a single-stage, fully-autogenous circuit to 80% passing 70 microns.
However, high circulating loads will probably be encountered. MacPherson Consultants feel that this

approach to grinding the magnetic/phosphate ore is not the preferred route.

A R MacPherson Consultants Ltd.

cmibrien af Havan Racparch and [okefield Research



CONCLUSIONS

ne. asked MacPherson Consultants 10 comment on the use of a 27-ftby 18-ft 1aconite
h two 3,500-hp wound rolor motors. This mill is considerably oversize for grinding
netite/phosphate ore. Michigan magnetite Ofes are ground at a similar feed rate in 24-
atogenous mill with 2.200-hp motor. If the crusher is eliminated from the circuit and

rcent charge of four-inch balls added for critical size control, the primary SAG mill

: as.lows:

G mill power with 15% allowance  _ ;< 53 ( 10
- high-specific-gravity = 27 26s
» and ball charge

10
150,000

15.53 (0.588)
= 9.13 kwh/mt

A Mill Maoter Power = 191 (9.13)
= 1,744 kw (Net)
= 2,337 hp (Net)
= 2,434 hp (Gross)

\pproximate SAG mill size is 24 ftby 9 fuwith a 2,500-hp, variable-speed mator.

eoosa:y mill size for this grinding circuit would be similar to the ball mill reported in
e SAG mill grinding circuit reported in Figure 3 is preferred and is a simpler circuit
yntains no crusher. However, if critical-size material develops as the mining plan
i can not be controlled by increased ball charge in the SAG circuit, a reverse trommel
a1 the circuit design. The most costly part of a crushing circuit for critical size control

slace if needed. The rommel would also protect the primary circuit screen from excessive

A. R. MacPherson Consultants Ltd.
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Hazen Research, Inc¢.

4801 indiana St. - Golden, Colo. 80403
Tel: (203) 279-4501 - Telex 45-860
Fax{303) 278-1528

ANDORJA MAGNETITE/PHOSPHATE PROJECT
KILBORN INC.
Performed by
HAZEN RESEARCH, INC.
JULY 1991

A standard semiautogenous grindability test and Bond rod and ball mill grindability tests were
conducied on a sample from the Andorja magnetite/phosphate deposit Feed 10 the semiautogenous
grindability test was prepared 10 100% passing 1'/, inch, and samples were split out for Bond rod and
ball mill grindability testing. These samples were stage-crushed to the following appropriate top sizes:
100% passing '/, inch for the Bond rod mill test and 100% passing 6 mesh for the Bond ball mill tests.
The Bond rod and ball mill grindability tests were conducted at 100% passing 14 mesh and 100%
passing 150 and 200 mesh, respectively.

Descriptions of the 18-inch Acrofall test mill used for the autogenous grindability test and
ancillary equipment are presented in Atachment 1. Test methodology for determining an autogenous
work index is presented in Attachment 2. Detailed data from the semiautogenous grindability test are
presented in Appendix A. Bond rod and ball mill work indices are reported in Appendices B and C,
respectively.  The grindability results were given 1o A.R. MacPherson Consultants Ltd. for

interpretation.
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Hazen Research, Inc.
4601 Indiana St.« Golden, Colo. 804C3
HAZEN Tel.(303) 279-4501 - Telex 45-860

- Fax:{303) 278-1528
DESCRIPTION OF THE AEROFALL TEST MILL

The Aerofall test mill, as shown in the attached figure, consists of an 18-inch diameter mill as a

crushing and grinding unit, a draft fan to supply the airflow required to remove the ground
material from the mill, and a collection system to recover the ground material from the airstream.

The Aerofall mill consists of a cylindrical steel shell 18 inches in diameter by 10.5 inches long and
is fitted with axially-mounted hollow steel trunnions on ball bearings in the bearing housings.
The mill ends are lined with deflector-shaped steel liners, while 18 impact bars, or rails, line the
breast. The mill is driven at 52 rpm or 83% of critical speed by a '/,-hp motor.

Six peripheral discharge ports for discharge of a coarse product, if desired, are cut into the mill
shell and are located on the discharge side below the deflector liners.

The draft fan is a Sheldon's 1203-B "PH" blower fitted with a variable-speed drive and gives a
range of airflow capacities up to 180 cubic feet per minute.

The collection equipment located between the mill and the draft fan are:

1. An eight-inch diameter Model V2 Vertical Classifier used as a coarse primary
collector. The collected product is discharged continuously through a discharge
trap sealed by a rubber flap.

2. A nine-inch diameter 6B cyclone used as a fine-product collector and fitted with
a double-flap discharge trap for the continuous discharge of the collected product.

3. A CD-1 Pangborn dust collector used for collecting fine dust and fitted with a
manually-operated valve for the intermittent discharge of the collected product.

The mill is fed from a feed hopper by a four-inch wide by ten-inch long Syntron feeder actuated
automatically by a Milltronics Limited feed rate control system. This control continuocusly

regulates the feed rate by maintaining a preset sound level with a microphone located below the
mill shell and therefore controls mill load level.

Net mill power is calculated according to the relationship established by prony brake testas:

Net Watts = 0.682(3.2-3xLHLH D)
where D = density of the total mill load, Ib/cu ft
and Lf = fractional filling of the mill.

In practice, the mill is operated under a given set of conditions for a period of time sufficient to
establish balanced mill conditions. The feed rate is controlled automatically, and output and
product distributions are established by weighing the collected products at regular timed
intervals. Samples are taken normally over a one- or two-hour period and at regular timed
intervals.



MacPHERSON SYSTEM, 18" MILL TEST CIRCUIT

BAG OUSE
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APPENDIX A

STANDARD MACPHERSON GRINDABILITY TEST

Hazen Research, Inc.

MACPHERSON GRINDABILITY TEST

PURPOSE: To conduct an 18 inch autogenous grindability test on the feed
sample according to a procedure described as the MacPherson system.

26 PROJECT NOC -

DATE

06/30/91

SAMPLE: Approx. 265 1bs of client 1dentified “"Magnetite — Phosphate Ore”

(HRI sample no.45356 )

stage crushed to 100 percent minus 1.25

PROCEDURE: Standard MacPherson test methodology as described

1 and 2.
RESULTS:
MILL PRODUCTS AT STEADY STATE
MILL PRODUCT DIRECT WEIGHT %
Total Feed (Computed) 100.00
+14 mesh Screen (1.78) =
-14 mesh Screen 1.40
Cyclone Underflow 93.92
. Bag House {(Filter) 4.67

* +14 mesh screen product (recycle to mill) included as recirculating load.

POWER CALCULATIONS & SUMMARY DATA

ORE CHARGE:
1b = 50.85
cu ft = 0.349
1b/cu ft = 145.75

ORE CHARGE PLUS BALL CHARGE:

b = 80.77
cu ft = 0.443
1b/cu ft = 204.75

Gross Output, 1b/hr

X +14 Mesh in Feed
Net Qutput, 1b/hr

Net Mill Watts
kWw-hr/ston, Gross
kw-hr/ston, Net

F8C, microns

P80, microns

Awi, Per Gross QOutput
Awi, Per Net Output

Hazen Research, inc.

inch.

in attachments

28.03
871.73
24 .59
88.1¢
7.00
7.98
21403

265
12.82
14.62



METHODOLOGY FOR 18" DIAMETER MILL TESTS
TO DETERMINE AUTOGENOUS WORK INDEX

The following method is used for the testing of ores to establish an autogenous work
index according to the MacPherson procedure.

The ore samples are crushed in a 8-inch by 5-inch jaw crusher with an open side setting
of l-inch to produce & minus 1.26-inch feed size as required by the 18-inch diameter
Aerofall mill.

The standard air-swept system is used without peripheral discharge. The product from
the vertical classifier is passed over a 24-inch diameter Sweco screen fitted with a wire
mesh screen having square openings of 1190 microns (14 mesh). The screen oversize
material is returned to the mill as a circulating load; the screen undersize material is
collected as a product. The products from the cyclone and baghouse "filter” are collected
separately. (See Figure 1).

The mill is operated with a 40 pound ball charge, graded in size to approximate that
given naturally from a 2.5-inch make-up ball diameter as follows:

Diameter, inches Percent Weight

2.5+ 2.0 58.00%
20+ 1.5 29.00
1.5+ 1.0 10.50
-1.0+05 2.50
Total 100.0

The mill is put into operation and new feed added under manual control until a normal
mill load level is established, then switched to automatic sound control.

The mill is operated for a period of time sufficient to have established balanced mill
conditions, then operated for one to two hours during which samples of all products are
taken for size analysis and product weight distribution. The mill load is removed for
size and volumetric analysis at the end of the test.

Hazen Research, Inc.
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STANDARD RACPHEESON GRINDAEILITY TEST

.....................................

“azen Fesesron. lnl. izpendix Fage -
iest Ne. -

-
Srgyect N3,

..................................

SCREEN §1lE
{Retained] DIRECT WEIGKT & CISTRIZUTION CUM 3 PASSIKG

....................................................................................................

KESH NILL NILL mmmmmmemmmmmmoomes CYTLONE  EAG HOUSE TOTAL TOTAL WILL
(Tyler: WICRONS FEED  CHARGE +!4 mesh -'4 zesn UELCY iFiiter)  (Computed) PROCLCT

TOTAL iComputes) 10000 6.0 10000 ITQT ROLAE 100.00 100.07 #--

1 - Inch 28400 1274 1% 0.00 0.00 2.00 Q.00 .00 160.¢0
L 19080 13,31 284 0.90 0.00 .00 0.00 0.00 100.00
112 12700 11,82 48! 0.00 LRI g.00 0.00 ¢.00 100.00
I8 8525 12,01 0.2 0.00 ¢.00 0.0¢ 0.00 ¢.00 100.40
14 §350 12,81 11.84 0.90 0.90 G.00 .00 0.00 100,00
4 MNesh 4760 9,58 3.98 36.01 0.60 0.00 0.00 0.00 109.00
6 1180 sS4 12,90 13.48 .00 0.¢0 0.00 .00 $00.00
§ 2180 4,84 L 13,45 ¢.00 0.90 0.00 ¢.00 100,00
10 1680 .48 t.59 12.84 0.00 0.00 0.00 0.00 100.00
i 11%0 2. 1.23 14,12 1.2 g.e0 0.00 0.0 99.98
0 L1} 1.56 0.89 5.78 17,68 0.03 g.00 0.2¢ 38,70
28 £9% 1.00 0.58 0.00 I8 0.3 0.02 0.712 83.9¢
kL 20 0.86 043 t.00 4.8 1.9 0.10 .13 46,85
¥ 191 0.92 0.28 ¢.00 10.81 415 0.21 4,08 82.1¢
g5 210 0.46 0.18 0.00 5.88 7.54 0.35 1.18 85,61
100 149 0.75 0.1 0.00 .0 §.7% 0.48 8.29 11.32
150 105 1.14 0,09 0.00 117 12,54 .61 11.83 §8,50
200 H LU 0.0% 0.0 .92 15.16 N 14,38 LA
2n 53 1.4 0.03 0.00 0.64 .U 1.13 1¢.18 §0.1¢
32 i .48 0.04 0.00 .42 10.82 2.22 18,21 10,10
-32% -4 1.13 0.00 ¢.00 0.2 21.48 §2.12 30.10 ¢.00

Hazen Researgh, Inc.



SCREEY SIIE

(Retained!

NESH

[Tyler: MICROMS
4= inch 10180¢C
-0 ga8cs
? 50800
1-1/2 38100
1=1/4 ki REL]
! 25400
KPE 19050
1/2 12100
3/8 9525
14 §350
-t/4 Inch  -6350

TOTAL
4 Megh 4760
g 33160
3 2380
10 1880
14 1190
20 84
28 595
15 420
1] 291
55 210
100 149
150 1058
200 L
210 53
328 4
=328 -

T0TAL

48,60
43.70
43,80
44,70
i8.20
134,00

3eL.¢

ITANDARD MACPHESCON GRINDABILITY TEYT

ippencry F2

Test Nz,
Project No.

-

MILL FEED, +i/4 inch NILL FEED, -t/ tnch KILL FEED, TOTAL
CuN % CUK % CuM §
BIRELT  -ememeooe--- DIRECT  wmmvemmeaene DIRECT  --eesmmnmm--
L BASS  BETL ] L1 PASS  RET'D ¥T % PASS  RET'D
O LI Bt e b.49 $.00 100,00 2
C.00 190,00 Fg g.0¢ 0000 3,21
¢.00 100,00 .00 0.00  100.08 .00
9.00 80,00 0.00 0,00 to0.60 9.00
§.00 190,00 0.00 0.00 100.00 7.00
2.7 87,26 12T 12,74 8726 1114
12,31 13,98 28,05 13,30 7388 5.8
1.9 8203 3191 11,92 62,03 1.9
12,17 49,26 .4 12,17 49,26 0.4
12.63 18,83  63.37 12,63 3583 63117
18,83 0,00 100.00
100.00 -- --
517,00 2518 IEE I518 3,88 705 Tief
293,50 14,85 88,88 410y .44 2181 TAnd
250.20 1266 $6.33 2347 T TR} 130
134,60 g.81 39,52 80.48 2.4 g 3R
119.10 £.03 1380  £5.50 . 1.7 &
84.00 4,25 8.8 70018 1.8 0Tt 83,29
54,10 2.0 8.8 T34 1.00 8.1 .23
48,50 2.35 .18 T19.84 0.86 g.85 it
43.70 .51 0B TRE 0.92 191 1.0
24,60 1,24 20,40 79,80 0.45 14T 82,53
40.70 2,08 8.3 81,88 0.75 6.70 §L18
82.80 348 1518 84,84 1,16 555 S5
104,40 5.28 9,88 90,12 1.94 182 8828
75,90 3.84 §.04 93.%8 1.41 P AT IR L
25.80 1,31 477 95,27 0.48 .77 8827
$3.50 L1 ¢.00 100,00 1.73 0.00  100.00
1976.4  100.00 -- - 100.09 - --

Hazen Research, Inc.



SCREEN SIIE
{Retatned)

NESH
(Tyler] WICRONS

- Inch 108600

2-3/4 89850
? 0800
1-1/2 38100
1-114 31750
1 25400
N 19050
12 12100
3/8 9528
1/4 8350
-t/4 Inch  -§350
TOTAL
i Nesh 4760
§ 360
g 7380
19 1680
14 1190
20 84
28 LEH
18 420
i 297
63 210
100 148
150 105
200 H
210 53
328 i
-32% -4l
TOTAL

STANDARD MACPHEASOK SSINDABILITY TERT

Hazen Research, Inc. Appendix Page - 4
Test No. - 2%
Project Ko, - TE15

DETAILED PARTICLE SIZE ANALYSIS

KILL CHARGE, +#1/¢ 1inch ILL CHARGE, -1/4 inch NILL CHARGE, TOTAL
HIL I CUN X CUN %
DIRECT  -=-m=mrm-m- DIRECT  =emmemmweme- DIRECT  ---mmmemmee-

g ¥T % PASS  RET'D g LI PASS  RET'D LI FASS  RET'D

9,00 100,00 ¢.00 0.00  100.00 ¢.00

0.06  100.0C 0.c¢ g.00  100.00 0.o¢

g.00 190.00 0.00 ¢.00  100.00 .00

.00 100.00 0.00 0.00 100.00 f.00

0.0 1o0.00 0.00 0.00 100.00 £.e0

834,08 .78 81LEE .18 .15 81,2 .18

5476.00  25.%4 7031 28,68 25.94 7031 EALBS

§739.00 24,9t 4633 8.4 .91 46,33 3.8

2366.0¢  10.27  36.12  63.88 10,27  36.12  €3.88

2727.00 .84 2828 7R 1. .28 TN
5595.00 24,29 $.00  100.00

23037.¢  100.0C -- --

11,40 16.2% 8371 1629 3.96 20033 7497

§89.50 53,13 30.58 69,42 12,80 T4 .81

14,30 g.81 .12 .Y £, .M

84,70 §.583 5.4 BLTE 1.59 370 96,30

85.80 5.0 107 B9.E2 1.23 2,47 91.%3

31.00 2.85 T30 sL.88 ¢.69 1,78 88.22

3 .40 4,97 g8.08 0.58 1.20  86.80

2310 1.78 100 86,86 0.43 0.76  99.%¢

14,70 1.13 2ot 9y £.28 0.43 889

8.50 .73 1,28 .12 0.18 0.3t §%.89

5.80 0.43 0.85  98.1 0.10 0.2t 88,78

Fo.
o
L=
=2
o>
<
L=
F
w
>
Ly =)
o
E=2
L=
—w
(=1
—
~>
Ly
e
o
L=

2.90 0.22 0.21 9971 0.05 0.07  88.42
1.50 0.12 0.1 99.8% 0.03 0.06  99.5€
2.0 0.1% 8.00  100.00 0.04 0.0¢ 100.00
©.00 0.00 0.60 100.00 .00 0.00 100.00

1297.7  100.00 -- -- 100.00 -- --
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PURPOSE:

Mill

PROCEDURE:

SAMPLE :

RESULTS:

P1

Gbp
P80
F80

BWi

Grindability Test

W n

1]

APPENDIX C
STANDARD BOND BALL MILL GRINDABILITY TEST

Hazen Research, Inc.

[oe]
o
[#V]

PROJECT NO:7615
DATE :07/01/91

To determine the bali mi1l grindability of the test sample in
terms of a Bond Work Index number.

The egquipment and procedure dupliicate the Bond method for
determining ball mil1l work indices.

Client identified "Magnetite - Phosphate Ore”

{HRI sample 45356 ) staged crushed to minus & mesh.
This material was used as feed for the grindability test.

B¥1z  --rmmmmmemmmmocoosossmmemsomrosooo-ssssssssssseees
0.23 0.82 0.t 0.8
iP1)° t|GBP)" s 10/(P80)° - 10/1F801° )
100% passing size of product 74 microns
Grams per revolution 1.44 grams
80% passing size of product 63 microns
80X passing size of feed 2363 microns

11.8

tHHazen Research, Inc



STANDARD BOND BALL MILL GRINDABILITY TEST

Hazen Research, Inc.

HRI Project No: 7618 Appendix Page: 2
Test No : 853 Date : Jul-381
HRI Sampte No : 45356
.TEST CONDITIONS AND NOTES: TEST BALL CHARGE:
100% mesh of grind = 200 Nominal No. weight
Test Feed Weight (700 cc) = 1841.0 g gall Si1ze of g
% Minus 200 M 1n Feed = 14.3 % Inch Balls
Target Product Weights: = =ossssoss ooossoeoos smesooeo-
+200 M = 1315.0
-200 M = 526.0 1.50 31 7524
1.25 48 6771
1.00 10 795
0.75 88 3213
0.50 1056 1822
Total: 282 20125
Undersize Undersize Product
-------------- U'Size =—==ecrr————————m———
New In To Be In Per Mill %
Stage Feed Feed Ground Product Total Revolution Circ.
No Revolutions o] g g g g g Load
1 175 1841.0 263.3 1051.7 519.6 256.3 1.46 254
2 308 519.6 74.3 1240.7 529.7 455 .4 1.48 248
3 304 529.7 75.7 1239.3 533.9 458.2 1.51 245
4 298 533.9 76.3 1238.7 514.3 438.0 1.47 258
5 308 514.3 73.5 1241.5 518.5 445.0 1.44 255
6 313 518.5 74.1 1240.9 529.8 455.7 1.46 247
7 309 529.8 75.8 1239.2 517.5 441 .7 1.43 256
Average last three cycles = 1.44 253

Hazen Research, Inc.



STAHDARD BONC BALL MILL GEIMBABILITY TEST

HRI Project He: 1618 Appengix Page: 3
Test Mo : 881 Date T Jul-9l
HR] Sample Mo : 45155

DETATLED PARTICLE SITE AMALYSES:

SCREEX SIIE

{Retatnec NILL FEED, -6 K CIRCULATING LOAD. +200 X TEST PRODUCT. -200 W

UM S 1 COM 8 (1) CUK S (1)
HESH BIRECT  DIRECT REGRESS DIRECT  DIRECT REGRESS DIRECT  OIRECT REGRESS
[Tyler) HICRORS § K1Y PASS  PASS g WY PASS PMSS g WIS PASS  PMSS
£ Mesh 1380 100.00 102,40 100.00 -
8 2380 2684 1058 8542 60.38 .4 275 8128 -
1 1680 384 20,10 6432 6421 600 L84 9241 -
1t 1190 260.7 1406 S0.1§ 5245 24 248 83,81 -
2 841 1570 853 4163 4381 0.8 L8 i) -
2% §8§ 1051 571 35,82 J6.82 180 136 8T.06 -
1 120 7.9 421 3.8y LB 251 190 gEE -
i 27 8.2 343 826 20,30 421 308 898 -
65 210 8.0 289 2556 23.85 L6 S48 1843 --
100 148 8.0 115 2241 2099 167.8 1268 §3.82 -
150 105 §8.% L4 16.67  18.50 4005 30,28 338 -
200 i §0.8 438 1629 163 E4dt 3358 0.00
-200 S W 0.0
TATAL 1841.00 16000 - — 12150 10000 -- --
200 T4 0.00 100,00  §8.24
2 5 8.2 3855 §L.4f §1.21
100 ) WO 2469 876 I5I8
-400 -1 3.4 1876 0.00
TOTAL HS.8¢ 10000 -- -

{t} The reqressed value of Cumulstive § Passing is calculated from the linear
regression datz on Appencix Page 4. Thesa values are used for cziculating the P80 ang F80.

"7 Hazen Research, Inc.



STANDARD BOKD BALL MILL GRINDABILITY 7EST

Hazen Research. Inc.
HRI Project Ne:  T61% Append1y Page: {
Test No © 883 Date C Jul-§t
HRI Sampie No ;45384

PARTICLE SIZE ANALYSES DATA:

RILL FEED, -6 N TEST PRODUCT, -200 ¥
Reqression Qutput: Reqressian Output:
Censtant -1.53182 Constant -21.7106
§td Err of ¥ Est 2328483 Std Erroof Y Est 2180828
R Squsred 0.992692 R Sguareq 0.9871101
Ka. of Ohservations 12 Ko. of Qbservaticss ]
Degrees of Fresaer 8 Degrees of Freecce 1
1 Cosfficient{s} 0.023680 -1.4008% 7. (84037 1 Coefficientis! 1.715540
$14 Err of Coef. ¢.018453 3.785377 12.80001 Std Err of Coef. 0.082340
FIb - 2382 wicrons PAD = §3 micrans
Particle Size —vs— Cumulative % Passing
c
u 10000 A ¥ F F % F ¥ ¥ ¥ T ¥ 2
m i | l | i [] f ] | i pa l
u | ! | ! ! | i \ \ [ 3 1
] i ‘lf | | | i i | | | ’ g | |
a LA . | | ! | | [ 17| l |
! '/r | | E [ 1 ) ;
: ;
v & | | ‘P,/( | l. l
. | | i |
| [ |
| A l I — i | l ‘ |
| A |
| P - | .
a | { i ( l l | l
2 I (
k]
i |
n 10.00 : - . . .
9 37 53 74 105 149 210 297 420 595 841 1190168023803360
Mesh Size (Microns)
Ml Feed Actucl = Ml Fesc Regressed
¥ Product Actual ——= Product Regressec

Hazen Research, Inc.




STANDARD WACPHERSQH GRIKDABILETY TEST

Hazen Research, Inc,

DETAILED PARTICLE SIZE ARALYSIS

SCREEN SIIE
(Ratained) SCREEN OVERSIZE SCREEN UNDERSIIE
g (o x

MESH OIRELT ----mmmemmse- CIRECT =-mmmmmmmmee- DIRECT
Tyler WICRONS ATy PRSS RET'D g YT & PASS RET'D g LI
{-Inch 101800 0.00 100,00 £.00 0.00 100,00 <00 .00
2-3/4 B8850 0.00 f0¢.cC¢  0.00 ¢.e0 100.00 0.0¢C a.00
4 0800 9.00 160.00  C.00 0.00 100.00 0.00 .00
1-1/2 33100 0.00 109.0¢  0.00 0.00 1t0.00 0.00 ¢.00
1-tf4 2750 0.00 100.00  9.00 0.60 100.00 .00 G.00
l 25400 0.00 t00.c0  0.00 6.00 100.¢0  0.00 0.00
N 19050 0.60 00,00 0.00 ¢.00 100.00 0.0C 0.00
12 12160 0.00 100.00  0.00 0.0 100.00  0.00 0.00
i 9525 g.00 100.00 0.0 G.00 100.00 .00 6.00
/i 8350 0.00 100.00  0.00 g.00 100,00 .00 0.00
L Mesh 4760 85.20 38,01 83,98 35,01 g.00 100,00 .00 0.00
§ 3380 31,90 1348 50.51  48.43 0.00 100.00 0.00 0.00
8 2300 33,00 13.95 &6 Bl.U 0.00 100,00 0.00 0.00
10 1880 7990 12.84 23,52 7608 0.00 0.00 fCOG0 B.00 000 000
t 1190 42.%0 18.13 579 4.2t 2,30 1.2 %eR v.22 .00 0.0
0 g4 13,70 5.79  0.00 100.00 32,70 17.86 &D.%2 19.08 .30 0.02
3. 545 0,00 0.00 (.00 100,00 S58.80 3116 4378 0.4 100 0.30
18 420 0.60 0.00  0.90 100.00 48.30 24.5¢ 2R3 TAIT 1a.00 1,99
i 297 0,60 0.00  0.00 100,00 20.40 10.81 14,41 85.3% 40,30 4,15
85 30 0,00 0.060  0.00 100,00 n.10 5,88 8.8 $1.47 TL TN
100 19 0,00 0,00 0.60 100.00 5.80 .01 R4 9484 820 §.7%
150 165 9.00 0,00  0.00 160,00 2,20 1.7 423 9R.TY 12380 12.54
200 74 0.06 0.00 0,00 100,00 5,70 3.02 1.27 98.13 148,30 15.1%
3l §1  0.00 0.00  0.00 100.00 1.2¢ 0.84 Q.84 938 11L.70 1LY
328 4 0.9 0,60 0.00 100,00 0.80 0.42  0.21 3979 104.50 10.82
=328 -4 0.0¢ 0.00 6.00 100.00 0.40 0.21  C.00 100.00 270.40 27.4%

TOTAL 218,86 100,00 - - 188.7 100.00 - -- 984.7 100.00

Hazen Research, Inc.

CYCLONE UTFLCY

0.00 100,00 919.90 82.12

0.00
0.00
0.00
6.0
§.00
0.%0
0.00
6.00
0.03
0.3
.23
§.3%
1.2
22.88
.22
£0.38
8. n
12.54

kppency Page ~ &
Test Mo. - I
Project Nc. - THi%

BAG HOUSE [Falter

Oo D oo OO DO O

2 o
(= ~ ]

0.00
0.0¢
¢.o0
.20
1.00
2.10
.80
4.9¢
§.20
.80 2.1 a1 14

18,30 L.79 94.33 8.4
.80 .22 9112 T.88
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APPENDIX B
STANDARD BOND ROD MILL GRINDABILITY TEST

Hazen Research, Inc,

HRI Rod Mill Grindability Test 206

PURPOSE :

PROCEDURE :

SAMPLE:

RESULTS:

P1

)
B
[=R =Rl

P8
Fg

]
X
-

LTI T T 1

PROJECT NO:7615
DATE :06/04/81

To determine the rod mill grindabitity of the test sample 1in
terms of a Bond Work Index number.

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

Client identified "Magnetite - Phosphate Ore”

(HRI samplie 45356 ) staged crushed to minus 1/2 inch.
This material was used as feed for the grindability test.

Riiz  m--e-memermosomsssrossesmsssssseosSsssecsosoooos
6.23 0.628 4.5 0.5

[P1)"  $[6RP)" 8{ 107(P20)" - 1O/{F80)° }
100% passing size of product 1190 microns
Grams per revolution 12.44 grams
80% passing size of product 856 microns
80% passing size of feed 8987 microns

10.8

Hazen Research, Inc.



STANDARD BOND ROD MILL GRINDABILITY TEST

HRI Prcoject No: 1615 Appendix Page: 2
Test No : 206 Dats o Jun—-g1
HRI Sample No : 45356

TEST CONDITIONS AND NOTES:

100% mesh of grind = 14
Test Feed Weight (1250 cc) = 2678.0 g
X Minus 14 M in Feed = 16.8 %
weight of undersize product for 100%
circulating load = 1339.0 g
Undersize Undersize Proguct
———————————————— U'Size —we=mm———mm—emm——m=——
New In To Be In Per M1}
Stage Feed Feed Ground Product TJotal Revolutien
No. Revolutions g g g g =) g
1 150 2678.0 449.89 889.1 1843.0 1393.1 9.29
2 111 1843.0 309.86 1029.4 1534.3 1224.7 11.03
3 98 1534.3 257.8 1081.2 1400.6 1142.8 11.66
4 94 1400.6 235.3 1103.7 1413.7 1178.4 12.54
5 88 1413.7 237.5 1101.5 1322 .1 1084.6 12.32
6 20 1322.1 222.1 1116.9 1343.1 1121.0 12.46
Avarage Last Three Stages = 12.44

Hazen Research, inc.



KalEN FEIEIrIR, LAl

=41 Freojest sa: TE1S Agpengix Fige:
iest Na . 8 Jate Jug-3t
<R[ Samole %o . {3355
DETATLED SARTITIE TUTT ARALrELT

SCREEN S

(Retairec MELL FIZD, -3 wpch SRTULATING (SAD, 1t TI8T PEINULT P

CUN X 11 LI 810
KESH BIRECT  ZIRECT rramess DIRECT  DIRECT REQRESS DIRECT  JIRECT REfFEss
{Tylery WICROHS g (AN 21835 4S5 H LI PASS 2488 3 LA FL5S H
W2 Iner 13000 100,00 1A 190.00 -
L 3523 iy S A 0T § B-1 P61 B ROV .2 1,36 B --
i 180 3.1 T EEE f9.bd DY R P -
& Mesp fTED 1A .80 38 T A Y I -
: B 13,0 3.0 KL Al B ] .58 RN --
F3el R w6 RS- B S O 1181 17,85 -

3 1680 81.2 PRI 1 AR Mgy L T --
" 1190 31,2 i L7810 SR - S SO 200 -
-14 -1146 65,6 i8.80 300

TOTAL ELL T e -- - 3Ly 0.0 -- -
4 Kesh 1190 100.00 4.
0 Béi 9.8 20.83  i.t7 0 Ik
4 3% 8.4 132l ERU s
3% 420 5.8 3.8 3% HLE
48 87 i 5,55 49.81 9.6
63 210 0.1 O SV & R Y
10 14§ 3.1 3.88 iSE LT
=100 -148 180.0  37.5% 7,00

TOTAL 419,28 100.00 -- --

(1) The regresseq value of Cumuiative X Passing 1s calcuiateq from the Vimear
reqression cata on Aopencix Page &, These vaiues are useo for calculating tne Pa6 ang FEO.

Hazen Research, Inc.
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Std Err of Coef, 0.010273 574636 25.78850 §19 Err of Ceef 035 7.544388
F80 = 8987 microns Peg = 856 microns
. £ : Yeim S : I
Particle Size —vs— Cumulative 7 Passing |
I H
! c i
| u '.OO.OGT ' | s 4 T H H T ks P4
r m . ' —
: u ! ' ' ' : :
l | | | P I | II
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Hazen Research, Inc.
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BOND BALL MILL GRINDABILITY TESTS

Hazen Research, Inc.



APPENDIX C -
STANDARD BOND BALL MILL GRINDABILITY TEST

e e il e e ———
CCT oo TR == g

Hazen Researchn, Inc.

HRI Ball M11]1 Grindapility Test 36
PROJECT NO:7615
DATE :06/04/81
PURPOSE : To determine the ball mi1l grindability of the test sample 1in

PROCEDURE :

SAMPLE :

RESULTS:

P1

Ghp
r8o0
F80

BWi

o wn

terms of a Bond Work Index number.

The equipment and procedure duplicate the Bona method for
determining ball mi111 work i1ndices.

Client i1dentified Mag. Phosphate Ore

(HRI sample 45356 ) stage crushed to minus 6 mesh.
This material was used as feed for the grindabi1lity test,

CALCULATION 05 & 5080 wPh INDZH

] I ekl ol e
0.23 0.8z .9 0.5

(p1y” I a0 10/(PROYT - IQJIFE0YT
100% passing size of product 105 microns
Grams per revolution 1.87 grams
80% passing size of product 86 microns
80% passing size of feed 2416 microns

10.0

Hazen Research, Inc.



HRI Ball M1 11

APPENDIX C - .
STANDARD BOND BALL MILL GRINDABILITY TEST

LI Lo oSSR eSS E S - CCEC oS- ECCEERC-SCICE=

Hazen Research, Inc,

Grindability Test 836

PURPOSE :

PROCEDURE :

SAMPLE :

RESULTS:

Pi

Gbp
P80
Fao

BW1i

#wouonn

PROJECT NQ:7615
DATE :06/04/51

To determine the ball mill grindability of the test sample 1n
terms cof a Bond Work Index number,

The equipment and procedure duplicate the Bond methog for
determining ball mi1l1l work 1ndices,

Client 1dentified Mag. Phosphate Ore

{HRI sample 45356 ) stage crushed to minus € mesh.
This material was used as Teed for the grindability test.

L
0.22 0.8¢ B 6.t

(P1)7 WGP sUAC/RE0)T - 10/{FEOYT
100% passing si1ze of product 105 microns
Grams per revolution .97 grams
80% passing si1ze of product 86 microns
80% passing size of feed 2416 micrens

10.0

Hazen Research, Inc.



hRI Project oo
Test fio
HR{ Sampie Mo :

SCEeEh SIT

[Retainec!
KESH
{Tyler] MWICRONS
§  Mesh 3180
g 2380
10 1680
14 1140
21 841
i 585
i 420
i 297
£ At
100 149
189 108
-150 -105
T0TAL
180 Mesn i85
200 i
2T £l
440 N
-0 -17
T0TAL

TEIS
git
45155

EER

-~
O
£ LD L 3 L e

. CD U e AT
(3 L3 O ary

L =

1138.40

— b -

CIRECT REGRELS
PASS Pass

100.00  102.28
§6.13 7918
£1.73 0 BN
4391 8.3
£2.80 4]
.9 8.2
.08 3188
.22 29.9%
W 6.3
(e.BE 7388
13,08 zl1g
.00

Hazen Resgarzh, Irc

CIRCULATING ¢
Girely
q 1y
H-N 14
188,17 16,126
5.0 3.63
£1.8 L8
1.9 ER ]
€. i
62.0 £33
118 € 309
231§ e 21
3G £ .08
1282.60 106,00

CAD, 1150 M
CUM % (1)

BIRECT HEGAESS
PASS PASS

190,80 --
a5 --
e --
35,88 --
g3t --
21 --
83,20 -
L --
.2t --
5.08 --
a.400 -

(1) The regresse¢ value af Cuzuiative % Passing s calculated froe tne tinear
regression data on Appendix Page 4. These valyes are used for ¢aiculating tne PEQ &ng FE2.

Hazen Research, Inc.

Appengix
Dare

5.0 20.38
5.5 7580
VA e
881 27.60
210 1000

Page: K
Jua-9i
-1k M
cuM s {1}
DIRECT  REGRESS
PASS PLES
100.8¢  100.960
£9.64  £7.58
.04 45,01
1,80 g0
0,00
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FALKHAMMER - IBESTAD MAGNETITE A.S.
AND@RJA MAGNETITE PROJECT
FEASIBILITY STUDY - VOLUME 1

APPENDIX "C"
LABOUR RATES

The following listing of classifications and labour rates was obtained from Barlindhaug in

Tromsoe for recent and ongoing contracts within the Troms county area.

Construction Rates

Classification Cost US §/hr
General Labour 15.00
Carpenters 24.00
Pipelayers 25.00
Bricklayers 26.00
Steel Workers 34.00
Welders, Riggers 34.00
Concrete Workers 30.00
Electricians and Plumbers 34.00

Above rates include for payroll burden, overhead and profit.

APPENDIX C



The following are based on average rates prevailing in the Norwegian mining industry.

Mill Rates

Classification Cost USS/hr
Crusher Operator 16.56
Control Room Operator 16.56
Mill Operator 16.56
Labourer 14.16
Warehouseman/Security 16.16
Mechanics 17.23
Electricians 17.23

Above manhour rates include for 18% payroll burden.

Underground Rates

Classification Cost USS /hr
Long hole driller 16.52
Drifting: Driller: Blaster 16.52
Roof Bolter 16.52
Longhole: Blaster 16.52
Longhole: Ore Loader 15.34
Drifting: Ore Loader 15.34
Ore Haul: Trucker/Utility 14.16
Mechanic 16.52
Electrician 16.52

Above manhour rates include for 18% payroll burden.

ATPENDIX C
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ETLRORN MANAGEMENT SYSTEMS  ASRF

FIHNS

ANDIOR A PROJECT
FROJESCT NUMBERD 3756415

AREA

110

230

233

240

DESCRIPTION
SITE LFVEI OFHENT
POTATLS WATER GYSTLMSG
FROCESS WATER SYSTEMS
SLTY DLECTRTN
SURFACE MODTLF. FAUIFHENT
IMTERRUTLTENG CONVEYORS
CRUSHING FLANT
SECLALH STRUCTURE
CONCENTRATOR
GRINETMG

SUFERSLIG FIGHENT & TONIR

ARLE SLHHARY

100
515
WORK

21000
FAN00

0

A3520

0

] "HO

0]

200

TETLDING
STRUCTURE

0

!

1052496

ERTENTN

127150

21 \J\n?

104400

VIO RHY

RETORY

300
2LLG,
SCRVICE

0
243200

0

4040
PROCERS
O (N

0

L5000

AU A00

.l
470900

o

'TfﬂTO

1468474

500

PIi*THG

O

ASHQOO0

0

&0

LLECTRICAL

0O

375400

1320000

]

franc Hoe !

RUH DAL 3 130021
NEYe DALES

200

THSTRUNEN
Tal 10N

242380

RUN TIME § 14104158
P TOTH]

THOIRCET  T0TéL
9 9
) 31600
0 32500
0 373400
o 419000
0 1844314
0 1002164
0 129150
Q.  naNyIas
9 1881070
Iyl 1230054



RTLBORN HAMAGEMONT SYSTEMG  ASRE

FIMAS
ANTIDRJA TROJFCT
FROJECT NUMBER: 3754-15

e veswoerion
243 HAGNTTITE

244 APATITE

246 REAGEM IS

270 FRODUCT STORAGE & LOADOUT/GHIFFTNG
30 SIRVICE COMPTOX

400 TAILINGS HANAGEMENT

320 MATH ACCESS ROAL

240 HARINE DOCK

390 WATER SUPTLY TOM

COsT TYPE

460 CONSTR. THDIRECTS

ft TOAL

A GHMHARY

100
SITE
WIORK

0

2520

0

200
RUITLLING
SIRUG TR

123040

LRV HH

11205084
220060
51250

O

REPORT

J00
RLIG,
GERYTCE

0

{1

5

283200

A0
PROCESS
HElH,

RITRHET)
11900
330535

ME790

F1757094

ano

YR ING

0

A2140

o

310

GO0

LLECTRICAL

Ly

0

1693400

0

FAGE NI, 3

RUN TATE 3
NATAE TATTES
RUN TIML &

700

INSTRUMEH
TATTON

¢

o

732190

bt

200

2
et

PAT04 5D

TNRIRECT  TOTAL

]

]

1Lpae7e

o
P76

113ARTS

330836

1T2R04

120000

A0

0

0

15946781



KILBORN MANAGEMIENT SYSTEMG  AGRF ATUZA SUMMARY REPORT FAGE N0 3 K]

F1MAS RUN DATE § 18JULSY

ANTIDRJA PROJECT DATA TIATY

PROJECT NUMRERS 3754-15 RUN TTHE § 143041066
100 00 300 400 a0 460 700 700

SITE RUTLDIHG  BLNG. MEOCEGE THGTRUMEH

WORK  SYRUCIURE SERVICT HEH, PTRTHG CLETERICAL TATTON INUIRECT TOTAL

*
+
t
L]
’

ARA ESCRIFTINN

2028460 2010440

D
[
s}
=
=
s ]

470 R O

580 CONTINGENCY 0 o 0 0 G 0 0 PON708]) 205700

COST TYFE 1 TATAL 0 0 0 0 0 0 0 5700210 SO0

PROJECT TOTAL 2AIFIS  ALTA7SS 263200 TICREA ASDIAC 1493400 342TG0 700710 22EF7000



KILRORN MAMAGCMENT SYSTEMS ADRF FROJECT ESTIMATE

[FIMAS ARCA TLCTAIL

ANDORJA PROJECT

PRUJCCT NUMHFF 37&4 1d

AREA MOﬁh :EG UORh UNITS UNIT

NO. CLAS NO. CAT DEUCRIPTION GUANTITY COST (MH)

110 SITE DEVELOFPMENT

110.1100.01 100 SITE DEVELOPMENT (BY IRESTAD KOMMUNE) 1 LS MAT 0.00
LAE Q.00
EQP 0.00
SR

110 SITE DEVELOSMENT TOTAL

LEGEND

C CALFULATION BA“ED DN DUDTC“

C~EGTIMATED

F~F IRM

Q-QUOTATION

PAGE NO. ¢! 1
RUN DATC @ 18JULSI
DaTA DATE!
aUN TIME ' 14 01 11
UAGE MANHR 05T ESTIMATE
RATE ~ TOTAL SOURCE
0
0,00 0 g
0
0
ITEM COST coeermeeommmemmen
- 0
0
0



KILEORN MANAGEMENT SYGTEMS

FFIMAS

ANDORJA FRDJECT
FROJ[FT NUHB
AREA UDRK “EG WORK

ND. CLAa NO. CﬁT DESCRIPTIDN

ADRF

3754 15

121 POTABLE WATER

121.,1211.01

LCGENB'

C- CALCULATIUN BA D ON GUDTFS

PROJECT EGSTIMATE
AREA TIETAIL

u
QUANTITY

SYSTEMS

100 FOTABLE WATER SYSTEMG i L

121 POTARLE WATER SYSTLHS

E- EoTIMATED

F~FIRH

NITS

HAT
LAR
EQr
SUE

UNIT
CU"T (Hh)

17500.00
500.00
0.00

G-

QUOTATION

UAGE
RATE

27,00

TOTAL

PACE NOQ.

RUN DATE
DATA DATE!
RUN TIHMC &

CD.T

HANHR
TDTAL

17500

300 13500

ITEM COST -

31000

31000

2
18JUL?1
14 01 11

cSTIHATE
SUURCE




KILRORN MANAGEMENT SYGTEMS ADRF PROJECT ESTIMATE
[FIMAS AREA NETAIL
ANDORJA FROJECT
“RUJCFT NUMRER? T?ad 15
QREA WORK SEQ UURh UNITS UNIT NAGE
NO. CLAS NO. CAT. DESCRIFTION GUANTITY LO“T (HH) RATE
123 PROCESS WATER SYGTEMS
122.1230.01 100 PROCESS WATER SYSTEMS 1 LS MAT  20000.00

LAR 500.00 27.00

EGF 0.00

SUE

123 PROCESS WATER SYSTLEMS TOTAL

LEGEND. C- CALCULATIDN BQCED ON GUDTES E-ESTIMATED F-FIRM Q- OUUTATIDN

FAGE NO.

RUN DATE ¢

DATA DATC!

RUN TIME !

MANHR COST
TOTAL

20000

00 13500

0

0

TTEM COST ovmvem vieorim

=S 33500
500
32300

3z
18JUL71
14 01 11

FJTIHATE
SOURCE



KTLRORN MANAGEMENT GYSTEMS ADRF FROJECT ESTIMATE

FIMAS AREA DCTAIL
ANDORJA FROJLECT

PRDJECT NUHBER. 375415

AREA WORK SEQ WORK UNITS UNIT WAGE
NO.  CLAS NO, CAT. DESCRIFTION QUANTITY COST (HH) RATE
130 SITE ELECTRICAL
170.6100,01 400 MAIN FOWER DISTRIEBUTION 1 L8 MAT 336000,00

LAE  1100,00  34.00

EQF 0.00

SUR

130 SITE ELECTRICAL TOTAL

CEGEND T C-CALCULATION BASED ON QUOTES  E-ESTIMATED  F-FIRH a-quoTATION

FADE NG 3 4

RUN DATE ! 1aJUL%1
DATA DATE

RUN TIHE ‘ 14 01 11

HANHR COST ESTIMATE
ToTAL SOURCE
376000 £
1100 37400
0
0
ITEM COGT wonmims o
— 373400
1100
373400



FAGE MO,

RUN DATE
DATA DATES
RUN TIME 3
MANIIR T
TOTAL
435000
0 0
0
0
ITEH CDCT o T O =t
435000
150000
0 0
0
0
ITEM COST ...................
150000
54000
0 0
0
0
ITCH COST =oemeemeomees
. a44400
0
427000

KILEORN MANAGEMENT SYGTEHG  ADRF FROJECT ESTINATE
FIMAS AREA TETAIL
ANDIOR.JA PROJ
FPROJECT NUHBERq 3754 15
AREA UURK SEQ NURh ITS UNIT WAGE
NU. Flﬁ’ ND. CﬂT. DESCRIFPTION QUANTITY CO"T (HH) nATF
160 SURFACE MORILE EQUIFMLNT
140.4950,01 A00 TRONT END LOABER - APFROX Bm3 CAFACITY 1 A HAT 435000.00
Lak .00 0.00
EQF 0.00
SUE
160.4950.03 400 HORILE CRANE - 10t CAFACITY (USEID 1 LA MAT 150000.00
LAE 0,00 0.00
Lar 0.00
suR
160,4950.05 400 FICKUP 2 A MAT  27000.00
LAD 0,00 0.00
EQF 0.00
SUR
140 SURFACE MOBRILE EQUIPMENT TOTAL
LEGEND. C CALCULATIUN BA”EU ON GUOTE" E- ESTIHATED F FIRH G-GUOTATfUN h

[
o

168JULed
14 01 11

ESTIHATE
r‘CIUF\CE



AREA DETAIL

KILZORN MANAGEMENT SYSTEMS ADRF

FIMAS

ANDORJA FROJCCT

PROJECT NUMBER! 3754-15

AREA WORK SEQ WORK

ND. CLAS NO. CAT. DESCRIPTION QUANTITY

220 INTERRUILDING CONVEYORS

270.1322.01 100 ROCK EXCAVATION FOR CONVEYOR RENT 42
FOOTINGS

590,2021.01 200 CONCRETE TO CONVEYOR HENT FOOTINGS a2

290.,2210.07 200 GTEEL -~ CONVEYOR BENTS 120

220,9724.02 200 STEEL CONVEYOR SUFPORT (TRUSSES) INCL., 550
UALKHAYy MONORAIL & DALF HOOF (900mm
CONVEYORS)

290.4403.01 400 BELT CONVEYOR NO. 1 - CRUSHER TO 90
STOCKFILE 900 C/W  HP DRIVE (USED)

CEoENDt O CALCULATION BASED ON QUOTES  E~ESTIMATED  F-FIRN

U

i}

m

MW

NITE  UNIT
COST (HH)
3 NAT 10,00
LAR 1,00
EQr 22400
SUR
3 MAT 120,00
LAR 1,00
£ap 2000
SUR
MAT 1800.00
LAR 14,00
Lar 200,00
SUB
MAT 770,00
LAR 9,00
LQr 250,00
sun
HaT 720.00
LAR 10,00
EQF 50,00
suR
0-QUOTATION

PROJECT ESTIMATE

WABE

|\ATF_

27.00

27.00

34,00

34,00

54,00

HANHR
TDTAL

ITEN COST - womeme

148

ITEN COST

1920

ITEM CO%

ITEM COST

900

ITEM COST -

FAGE NO. 3

RUN NATE !
DATA DATE!
RUN TIME :

COST

214000
5280
24000

423500
1683700
137500

0

729200
54800
30600

4500
0

99900

b

18JUL?]
14 01 11

ECTIMATE
SOURCE



FROJCCT CSTIMATL
AREA DETAIL

KILRORN MANAGEMENT SYSTEMS  ADRF
FIMAS

ANDOR.IA FROJLECT

PROJECT NUMBER: 3754-15

S

oo i i 11 e vias i e G et e e 14 g e s e e < ”“'ﬁifé" e,

AREA WORK SER WORK
NO. CLAS NO, CAT., DESCRIPTION

U
QUANTITY

220 INTERBUILNING CONVEYORS
220.4403,02 400 BRELT CONVEYOR NO. 2 - STOCKFILE TO GAG 70 m MAT 720,00
MILL 200U C/W HP DRIVE (USCED LLAR 10.00
EQF 50,00
GUR
220,4403.046 400 [DCLT CONVEYDOR NO. & - MAGNETITE AND 100 m MAT 720,00
SUPERELIG PRODUCT STORAGLE (USED) LAR 10,00
caF 50,00
SUR
220,4403.07 400 DELT CONVEYOR NO.7 - APATITLE FRODUCT B0 m MAT 720.00
STORAGE (USED) LAR 10.00
EQF 50.00
5UE
220.4403.07 400 TCLT CONVEYOR NO. 2 - PRODUCT RECLAIM 160 m MAT 720,00
F00W (800 t/h CAPACITY) (USEDD LAR 10.00
EQF 20,00
SUEB
220.,4403.10 400 RELT CONVLEYOR NO. 10 - SHIF LOADRING 2000 30 i MAT 4500.,00
(000 t/h CAPACITY) LAR i5.00
EQp 30,00
SUER
LEGEND? C-CALCULATION BASED ON QUOTES E~ESTIMATED F+FIRM Q-QUOTATION

COST (MH)

RATE

34,60

34,00

24,00

54.00

J4.00

wASL

CmamR

FAGL NO. 3

RUN DATC
IATA _DATLCS
RUN TIME &

CosT
TOTAL

90400
23000
3500

0
ITEM COST roveomeeme oo

700

122400
41200
2000
0

199600
37500

27200
4000
o

ITEM COST - v
BEEBOO

72000
34000
5000
0

111000

135000
13700
700

0

131200

1800

ITCM COST -~

800

1000

ITCM COST --

450

ITEM COSY

7
18IL91

14101011

T EsTIMATE
ROURCE



KTLBORN MANAGEMCNT SYSTEMS

FIMAS

ANDNRJA MROJECT

PROJECT NUMBER: I754-15
AREA WORK SEQ WORK

NO., CLAS NO. CAT. DESCRIFTION

ALRF
AREA DETAIL

QUANTITY

INTERBUILIING COWVEYORS

220.4432.11 400 CHUTES

o
o

220 INTERRUILDING CONVLEYQRS

LEGEND:

C-CALCULATION RASED ON QUOTLS E~ESTIMATED F-FIRM

UNITE

PROJECT ESTIMATE

UNIT
COST (M

MAT
LAR
gar
SUR

2800.00
20.00
300,00

TOTAL

O-QUOTATION

WAGE MANHIR
RATE TOTAL

J34.00 250

ITEM COST -

FAGE NO. 8

RUN DATE ¢ 18JUL?H
DATA DATES

RUN TIME i 14101111
COST

ESTIMATE
SOURCE

14000 E
8500
1500

--24000

1044214



KILRORN MANAGEMEMNT SYSTEMS ALRF PROJECT CSTIMATE FAGE NO. 3 9

FIMAS AREA DETAIL RUN DATE ¢ 18JUL®I
ANDORJA FROJECT DATA DATCG
PFROJECT NUMBER: 3754-135 RUN TIME @ 14:01:11
AREA WORK SEQ WORK UNITS UNIT WAGE MANHR cost ESTIHATE
NO. CLAS NO. CAT. DESCRIFTION QUANTITY COGT (MH) RATE TOTAL SO0URCE
230 CRUSHING PLANT
230,1320,03 100 ROCK EXCAV’N -~ FDR FOOTINGS AND 400 m2  MAT 10.00 4000 £
COUTFMENT BASES % FOUNDATIONS LAR 1,00 27.00 400 10800
EQF 23,00 9200
SuUR 0
ITEW COST ----e s e
24000
230,1330.03 100 DRACKFILL 250 md MAT 15,00 3750 E
LAR 0,50 27.00 125 3375
EQF 46,00 1500
SUR 0
ITEM COST vov oo
8625
230,2021.05 200 CONCRETE TO FOOTINGS 25 m3  MAT 320,00 3000 k
LAR 1,00 27,00 100 2700
el 20,00 500 ‘
SUE 0
ITEM COGT -oevcommnm |
11200 §
230,2022.,05 200 CONCRETE TO FICRS S m3  MAT 500.00 2500 £
LAD 20,00 27.00 100 2700
EQF 75.00 375
SuL 0
230.2023.05 200 CONCRETE TO GRAIE BEAMS % WALLS 25 m3 MAT 320.00
LAE 10.00 27.00
EQF 25,00
SUER
LEGEND:  C-CALCULATION RASCD' ON QUOTES E-CSTIMATED F-FIRM Q- QUOTATION




KILRORN MANAGEMENT GYSTLMS ADRF FROJECT LSTIMATE FAGE NO. ¢ 10

FINAS AREA DETAIL RUN DATE 1 1BJULS1
ANDORJA FROJECT DATA DATC!
FROJECT NUMBER! 3754-15 RUN TIME ! 14101111
AREA WORK SEQ WORK UNITS UNIT WAGE MANEIR £osT ESTIMATE
NO, CLAS ND, CAT. IESCRIFTION QUANTITY COST (HH) RATE TOTAL GOURCE
230 CRUSHING FLANT
230,2024,05 200 CONCRETE TO SLAR-ON-GRADE 20 m3 MAT 305,00 6100 E
LAR 5,00 27.00 80 2160
EQF 20,00 400
5UR 0
8560
230,2027.05 200 CONCRETE TO DUMP HOFFER 60 W3 AT 325,00 19500 £
LAL 8.00 27,00 480 12960
EQF 10,00 400
SUR 0
IT[H CUST ............... -
32040
230.2027,06 200 CONCRETE TO FIN FOR JAW CRUSHCR 60 w3 NAT 325.00 19500 E
LAE B\00  27.00 480 1290
EQF 10,00 00
sur 0
ITEH COGT wrvmeececoem
33060
230,2210,02 200 STRUCTURAL STEEL 100 t  MAT  2200,00 220000 3
LAD 18,00 34,00 1800 51200
el 300,00 30000
SUR 0
ITEHW COGT - e
211200
230,2220.02 200 FLATFORM & SUFFORT STCEL 10t NAT  2400.00 24000 E
LAE 20,00 24.00 200 4800
£Qp 300,00 3000
sUL 0
ITEM CD(‘T ...................
32800
LEGEND!  C-CALCULATION EASED ON QUOTES  E-ESTIMATED  F-FIRM 0~QUOTATION



KILRORN MANAGEMENT GYSTEMS  ADRF FROJECT CSTIMATE

FIMAS AREA DETAIL

ANDOR.A PROJCECT

PROJECT NUMBER: 3754-15

AREA WORK SEQ WORK UNITS UNIT

NO. CLAS NO, CAT. DEGCRIPTION QUANTITY COST (M)

230 CRUSHING FLANT

230.2221,02 200 CHECKER FLATE 120 m2  MAT 120.00
LAR 1,00
EQr 80.00
SUR

230.2225.04 200 SVAIRS 20m MAT 400.00
LAL 4.00
CQF 0.00
SUE

230,22246,07 200 HANDRAIL 30 m HAT 30.00
LAE 0.50
CQF 0.00
SUR

230,2290,02 200 HMHOIST DCAM 1t HAT 16800.00
LAE 10,00
Car 200.00
SUB

230.2410.,02 2060 SINING 300 m2  HAT 20.00
LAE 1.2
el 20,00
SUL

LEGLND C--CALCULATION RASED ON QUOTES E-ESTIMATED F-FIRM G-QUOTATION

WAGE
RATE

34,00

24,00

24.00

34.00

27.00

MAGE NO. 3

RUN DATE ¢
DATA DATL!
RUN TIME @
cosT

MANIIR
TOTAL

14400
4030
2500

120

ITEH COST =« oomeomermoee oo
28080
3000

80 2720

ITEM COGT ~owrvem e
10720
2400

310

ITEM COST -

2910
1800

340
200

10

ITEM CORT = mevvvremm
2240
7600

12212

7600
ITEM COST --—----e

154

(=

TS I
R |
oen !
e
3% I

11
18JULTL
14301311

ESTIMATE
SOURCE



KILDORN MANAGEMENT SYSTEMS AIRF “ROJLCT ESTIMATE FAGE NO. ! 12
F IMAS ARCA DETAIL RUN RATE ! 1CJULOL
ANDNORJA PROJECT DATA DATC!
PROJECT NUMEER: 3754-15 RUN TIME i 14101111
AREA WDRK SEQ WORK UNITE UNIT YAGE HANHR cosT ECTIHATE
NO. CLAS NO, CAT, DEGCRIFTION QUANTITY COST (MH) RATE TOTAL SOURCE
230 CRUSHING FLANT
230,2430,02 200 ROOFING 100 m2  MAT 15,00 1500 E
LAR 1,00 27,00 100 2700
EQF 20,00 2000
SUR 0
6200
230.2440,05 200 DOOR - EXTERIOR 1 EA  MAT 800,00 800 E
LAR 3.00 27,00 3 81
CaF 0.00 0
5UB 0
ITEM £OGT - ommmee
801
230.4092,01 400 CONC CRUSHER - 712 fIA €/W 7SKW DRIVE 0 EA  MAT 0,00 0 a
FUTURE LAB 0.00 0.00 0 0
COF 0.00 0
SUT: 0
ITEH LOGT = somon
0
230,4095.01 400 JAW CRUSHER - 1050 X 1200 (200 CSS5) C/U 1 CA  MAT 18000000 180000 c
112KW DRIVE - USED (ALLOWANCE RASED ON LAT: 900,00  34.00 900 30600
60% OF NCW) EQF  4500.00 4500
SO 0
ITEH COST .................
215100
230,4158.01 400 SUMF PUMP - STOCKFILE - 100mn DIA C/U 1 A MAT 000,00 9000 a
3,7KM DRTVE LAE 52,00 24,00 52 1768
cOF 300,00 300
SUE 0
ITEM COBT —-emwem- o
11068
LEGEND!  C.CALCULATION FASED ON QUOTES  E-ESTIMATED  F-FIRM 0-QUOTATION



KILDORN MANAGEMENT SYSTEMS  ADRF

FIMAS

ANDORJA ©ROJECT
FROJECT NUMBER: 2754-15

AREA WORK SEQ WORK
NO. CLAS NO. CAT. DESCRIFVION

AREA TCTA

UNITS
QUANTITY

230 CRUSHING PLANT

220,4432.01 400 CHUTES: HOFPER-FEEDCR-CRUSHER - CONV, 12 t
$#1 DISCH. HOOD COLLARS r10/FROM FEERCRS

230.4433.01 400 MHOFPER - TRUCK IUMF - 100 L CAR'Y 12 ¢

230.4461.01 400 RECIPROCATING FCEDER - 1524 X 4270 C/U 1 EA
50 HP HOTOR

230.44462,01 400 VIBRATING FEEDER - 12006 X 1500L C/UW 2 CA
2.2KW DRIVE (USED)

230 CRUGHING [FLANT
LEGEND: C-CALCULATION BASED ON QUOTES E~-ESTIMATED F-FIRM

PROJECT CSTIMATE

It

MAT
LAR
EGF
SUR

HAT
LAD
gar
SUR

HAT
LAE
EGP
Sur

HAT
LAE
EGF
SUB

UNIT
COST (HHD

2200.00
30.00
150.00

2200.00
30.00
156.00

360600.00
300.00
1500.00

14000.00
B0.0G
400.00

WAGE

RATE

34,00

34.00

24.00

24.00

TOTAL

Q- QUOTATION

FAGE NO.

RUN DATE !

IATA DATE!

RUN TIME !

HANHR oSt
TOTAL

26400

340 12240

1800

0

ITEM COBT —-vimemmm

40440

25400

350 12240

1800

0

ITEM COGT v e smsmeoem

40440

86000

300 10200

1500

0

ITEM COST e

97700

28000

160 5440

800

0

ITEN COBT = mmevoom e

P --Z4240

5931
1002184

i3
1gJuL?l
14101311

ESTIMATE
GOURCE

a



KILRORN MANAGEMENT SYSTEMS ADRF

FIMAS
ANDORJA PROJECT
PROJECT NUMBERY 27354~13

AREA WORK SEQ WORK
NG, CLAS ND. CAT. DESCRIFTION

MROJECT LSTIMATE

AREA DETAIL

235 RECLATM STRUCTURE

PP TE T LT PP - o e

LEGEND?

C-CALCULATION BASED ON RUOTES

200 CONCRETE T RECLAIM STRUCTURL 210

235 RECLAIM STRUCTURE

E-ESTIMATED

UNIT
QUANTITY

F-FIRM N h

UNIT
COGT (MH) RATE

HAT 220,00
LAE 10.00
EQF 23.00
SUR

27.00

TOTAL

Q-QUOTATION

WAGE MANHR

TOTAL

2100

FAGEL NO. ! 14

RUN DATE 1 18JUL?1

nATA DATES

RUN TIME 1 14101811
cosy ESTIMATC

SOURCE

ITEM COST - omvrmiorimen

2100



KILDROKN MANAGCMENT SYSTEMS  ADRF FROJECT LSTIMATE PAGE NO, + 15

FIMAS AREA DETATL RUN DATE ! 18JUL91
ANDOR.JA FROJECT IATA [ATE!
FROJECT NUMBER! 3754-15 RUN TIME & 14101111
AREA WORK SER WORK UNITS UNIT WAGE HANHR cosT ESTIHATE
NO,  CLAS NO. CAT, DESCRIFTION _QUANTITY COST (MH) RATE TOTAL 50URCE
240 CONCENTRATOR
240,1322,01 100 ROCK EXCAV’N - TOR FODTINGS AND £220 3 MAT 10,00 12200 E
EQUIFMENT DASUG & FOUNDATIONS LAE 1,00 27,00 1230 33210
EQF 23.00 28290
SUK 0
ITEM COOT -omwmme -
73800
240,1330,01 100 DRACKFILL TO RLDG FOUNDATIONS WITH 200 m3  MAT 5.00 4500 E
GRANULAR MATERIAL LAR 0,50  27.00 450 1215
EQF 6,00 5400
SUR 0
2205
240,1330,04 100 GRANULAR TILL TO TANK FADS - 0/S OF THE  S00 md  MAT 5,00 2500 E
CONCENTRATOR LA 0,40 27,00 200 5400
EQF 4,00 2000
sUn 0
ITEM COST =ve s omm
2900
240,2021,01 200 CONCRCTE TO FOOTINGS/FTERS 225 03 MAT 320,00 72000 £
LAE 4,00 27.00 900 24200
EQP 20,00 4500
SUR 0
IT[M CDST .................
100800
240,2023,01 200 CONCRETC TO BGRAIL LKCAMS & WALLS 270 w3 MAT 320,00 86400 E
LAE 10,00 27,00 3700 72900
EQF 25,00 6750
SUR 0
146050
LEGEND!  C-CALCULATION BASED ON QUOTES  E-CSTIMATED  F-FIRM 0-QUOTATION



KILEORN MANAGCMENT SYSTEHS  ADRF
FINAS

ANDNRJA FROJECT

PROJECT NUMBERY 27%4-15
AREA WORK SEQ WORK

NO. CLAo NU CAT‘ DESCRIPFION

240 CONCENTRATOR

240.2024,01 200 CONCRETE TO SLAB- ON-GRALE

240.2025.01 200 CONCRETE TO SUMFS % CURRS

240,2026,01 200 CONCRETE TO ELEVATED FLOOR SLADS

240,2027,03 200 CONCRETE FIN FOR REBRINI MILL

240.2027.04 200 CONCRETE 70 MISC TANK & EQUIF FUNS &
RASES

LFGEND!  C-CALCULATION BASED ON QUOTES  E-ESTIMATED

GUANTITY

FROJECT ESTIMATE
AREA DETAIL

UNITS UNIT
COST (M)

e vem v et 4L A e v E e e e e e e s b ¢+ i AN A 4 LA T Y Pt g bt

175 ml MAT 305,00
LAR 4,00 27.00
EQF 20,00
SUR

20 m3 MAT 640,00
LAR 10,00 27.00
EQF 45,00
SUR

50 m3  MAT 370,00
LAK 7.00 27,00
EQP 50,00
SUR

A5 m3  MAT 325,00
LAk 8,00 27.00
EQF 10,00
SUR

125 m3 MAT 125,00
LAB 8.00 27.00
EQF 10.00
SUR

T alaberarion T

HANHR
TOTAL

WAGE
HATE

["AGE NO.

RUN DATE 1
DATA DATE:

700

ITEN COGT ~oomen oo

200

ITEM COST -

ITEH COGT

340

ITEM COST oo

1000

3

RUN TIME :

COJT

16
184UL21
14 01 11

ESTIMATE
SOURCE

40525
27000
1250
0

ITEM COST —-—=-neem

6887q



KILBORN MANAGEMENT

FIMAS
ANDOR.JA FROJECT

PROJECT NUMBER?! 3754-13

AREA WORK SEQ WORK
NO. CLAG NO. CAT.

ADRF

SYGTEMS

RESCRIFTION

PROJECT COTIMATE

AREA DETAIL

UN
QUANTITY

UAGE
RATE

MANHR

TOTAL

FAGE NO. 1

RUN DATE !
DATA DATLC:
RUN TIME !

CosT

17
18JULS ]
141014311

ESTIMATC
SOURCE

240

240,2027.05 200

240,2027.06 200

240.2100.01 200

240.,2210.01 200
240.2210.02 200
LEGEND?

C-CALCULATION BRASED ON QUOTES

CONCENTRATOR

CONCRETE TO SAG MILL FOUNDATION

CONCRETE FON FOR REGRIND MILL

200mm CONCRETLE RLOCK WALLS

STRUCTURAL FRAMING STLEL

INTERIDR FRAMING & FLOORSs FMLATFORMS

E-CSTIMATED

400 m3

75 m3

420 ¢

54 t

F-F IRH

UNIT
COST (HH)

AT 125,00
LAR 8,00
£GP 10,00
SUE

MAT 325,00
LAE 8,00
EQF 1000
SUR

MAT 70,00
LAD 2,00
EQF 10,00
SUE

MAT  2200.00
LAR 18.00
EQE 300,00
SUR

MAT 240000
LAR 20,00
EQP 100,00
SUR

Q-QUOTATION

27,00

27.00

27.00

24.00

J34.00

4800

ITEM

400

ITEM

1060

ITEM

195000
129500
6000

0

3304600
24373
14200

750
0

413225

37100
284620
5300
0

71020
724000
257040
1256000
0

COST -~

COST - -



KILEORN MANAGEMLNT GYSTEHG

FIMAS
ANDOR.JA PROJECT

PROJECT NUMBER: 2754-15

AREA WORK SEQ WORK UNITS

ND. CLAS NO. CAT. DESCRIFTION QUANTITY

240 CONCENTRATOR

240.2210,03 200 CRANE RAILS & CRANE BEAMS 15t MAT
LAR
EOP
SUE

240,2210.04 200 EXTERIOR FRAMING FLATFORMS AND FIFERACKS 30t MAT

T0 0/S TANKS LAL

o
5UR

240.2222,01 200 GRATING/CHECKERFLATE/EXMANDED HETAL 450 m2  MAT
LAR
EQF
SUR

240.2225,01 200 STAIRS INCL HANDIRATLING 40 m  MAT
LAE
EQP
SUR

240,2226,01 200 HANDRAILING S40 m  MAT
LAP
EQF
SUR

LEGEND!  C-CALCULATION BASCL ON QUOTES — E-ESTIMATED  F-FIRM

ALIRF PROJECT ESTIMATE
AREA DETAIL

1800.00
10.00
200.00

2400.00
20.00
300,00

100.00
1.00
30.00

ra
w

0.00
4.00
.00

40,00
0.50
0.00

Q-QUDTATION

UNIT
COGT (HH?

WAGE
RATE

34.00

54.00

34.00

34,00

34.00

TOTAL

FAGE NO.

RUN DATE
DATA DATES
RUN TIME 3

HANHR

ITEM COST

400

ITEM COST

450

ITEH COST -

140

ITCM COST

CosT

27000
5100
3000

0

35100

72000
20400
7000
0

161400
45000
15200
13500

18
18JULS
14101111

o  —

ESTINATE
S0URCE

m



KILEORN MANAGCMENT OYSTEMG

FIMAS

ANDOR.A FROJECT

FROJECT NYUMBER:

AREA WORK SEQ WORK

ALRF

AREA DETAIL

7744 ld

FROJECT LSTIMATE

UNITS

ma

CA

CA

NU. CLAS NU. CAT DE"CPIPTION QUANTITY
240 CONCENTRATOR

240,2410,01 200 SIDING (INSULATED) 2620
240,2430.01 200 RODFING 1800
240,2440,02 200 UOVERHEADL DOORS - 3600 X 34600 3
240,2440.03 200 SINGLE EXTERIOR & INTERIOR MAN-DOORS ?
240,2440.04 200 DOUELE NOORS 3
LEGEND? C ~CALCULATION BASED DN GUOTES E E“TIHQTED F-- FIPH

MAT
LAER
nels
SUn

MAT
LAD
EGQF
SUR

MAT
LAP
EGF
SUR

HAT
LAR
EQr
SUR

MAT
LAE
carF
SUR

IT

UN
COST (HH)

40.00

~
L

20,00

35,00
1.00
20.00

Q- QUUTATIDN

UAG[
nATE

27,00

27.00

27.00

27,00

27,00

PAGE NO.

1%

RUN DATE i 18JUL91
DATA TIATE
RUN TIME : 14101111
MANHR COST  ESTIMATE
TOTAL SOURCE
104800 E
3144 84888
52400
0
242008
53000 E
1800 48600
35000
0
ITEN COST =omveenem
147600
12000 £
90 2430
1500
0
ITEM COST - e om
15530
4500 3
27 729
0
0
ITEM COST wrom s on s
5229
4500 3
36 972
0
0
ITEH COST memre s mrim
5472



KILEORN MANAGEMENT SYSTEMG ADRF FROJECT CSTIMATE
FIMAS AREA DETAIL
ANDORJA PROJECT
PROJECT NUMBER: 3754-15
AREA WORK SEQ WORK UNITS
NO. CLAS NO. CAT. RESCRIFTTON QUANTITY
240 CONCENTRATOR
240,2470.01 200 PAINTING (ALLOWANCE) tis  mr
AR
EQr
UK
240.2815.01 200 FORTACARS - (2) SINGLFS (INCLURING 2 A MAT
FURNISHINGS) LAR
EQF
SUE
240.3000.01 300 DUILRING SERVICES (HCATING % VENT) 1 LG MAT
(ALLOWANCE) AREA HEATING Lo
SUE
240.5000,01 500 FROGESS PIPING (AS A FACTOR ON INSTALLED 1 LS MAT
PROCESS MECHANICAL EQUIFMENT) LAE
EQF
sun
740.6000.01 00 CLECTRICAL - BASCD ON CONNECTER IIF FOR 1 LS MAT
ALL PROCESS AREAS INCLUDING LIGHTING LAE
EQP
sup
CEGEND:  CoCALCULATION EASED ON QUOTCS  C~ESTIMATED  F-FIRM

UNIi"“ i
COGT (KD

e bt o ] 4 o 0 -

7000.00
5060.00
2000.00

13000,00
50.00
2000.00

175000.,00
2300.00
10000.0¢

273500.00
4150.,00Q
30400.00

794400.00
12400.00
70000.00

Q-OUOTATION

FAGC NO S

RUN DATE 3
nATA DATE!
RUN TIME !
WAGL HANHR CosT
RATE TOTAL
7000
27.00 500 13500
2000
0
ITEM COST -ovomimioin=
22500
26000
27.00 100 2700
4008
ITCH COST - S
32700
175000
34.00 2200 78200
10000
0
ITEH COGT =vomemmcaman
263200
278500
74.00 4150 141100
30400
0
ITEH COST wwivm ovineim
450000
774400
34,00 13400 455600
70008
ITEM COST —-=--m-m

220000

20
18JUL71
14101011

ESTIMATE
ROURCE



KILBORN MANAGEMEMT SYSTEMS ADRF FROJECT ESTIMATE

FIWAS AREA DETAIL

ANTIORJA PROJCCT

FROJECT NUMBER: 3754 13

AREA MURK SEG HORh UNITS UNIT

NO. PLAJ NG. CQT. E“CRI"TION GUANTITY CG"T (HH)

240 CONCENTRATOR

240.,7000.01 700 INSTRUMENTATION (ALLOWANCE) 1 LS MAT 2784623.00
LAR 1625.00
£Qr §515.00
SUR

240 CONCENTRATOR
LEGEND. c CALCULQTIUN RASED OM GUDTES E- ESTIMATED F"FIRM Q-QUOTATION

PAGE NO. 21
RUN NATE ¢ 1g2JuUL91
maTA DATE:
RUN TIME 14 01 11
WAGE HQNHP CUST ESTIHATF
RATE TDTQL SOURCE
270425 E
34,00 1625 55250
BJIS
ITEM CO R
..... 4”390
TOTAL 51792
5627729



FROJECT ESTIMATE
AREA DCTAIL

KILRORN MANAGEMENT SYSTEMS ALRF
FIMAS

ANUORJA PROJECT

PROJECT NUMEER? 3754-13
AREA WORK SEQ WORK

NO, CLAS NO. CAT. DESCRIPTION

UNITS
QUANTITY

241 GRINDING
241.2310,01 200 SURGE TANK - 9000 DIA X 7000 1 EA HAT 42000.00
LAR 14600.,00
EQF 8000.00
SUKR
241.4104.01 400 SAG MILL -~ 8534 [IA X 3048L C/W 3730KW 1 CA MAT 0,00
DRIVEy CR-MOLY LINERSG -- RCTRACTARLE FCED LAE 0.00
CHUTEs LURE SYSTEM - USED Car 0.00
Sun
241,4108,01 400 INITIAL DALL CHARGE - SAG MILL 120 t MAT 800,00
LAR 1.00
EQF 5,00
SUR
241,4109.01 400 LINER HANULER - INCLUDED WITH USED SAG 1 CA  MAT 0.00
MILL PACKAGE LAR .00
ofela 0.00
SUR
241,4111.01 400 VINRATING GCREEN ~ HORIZONTAL - 1200 X 1 EA MAT 2000, 00
3050 S/0 C/4 7.5KW MOTOR (USED) LAE 759.00
EGF 200,00
SUR
(eoend: G CALCULATION BASEL ON QUOTES  E~ESTIMATED  F-FIRN  Q-OUOTATION

UNIT
CAST (MM}

WAGE MANHR
RATE TOTAL
34,00 14600
ITEM €OST
0.00 0
ITEM COST
24,00 120
ITEM COST
0,00 0
ITEY COST
24,00 75

ITEM E05T

PAGE NO. 2

RUN TIATE 3
TATA DIATED
RUN TIME !

CoST

42000
54400
8000
0

104400

0
0

0
1100000
1100000

26000
4080
400

0

100480

2000
2530

700

12450

22
isJuLet
14101:11

ESTIMATE
SOURCE

Q



FROJECT CSTIMATE
AREA DETAIL

KILBORN MANAGEMENT SYSTEMS  ADRF

FIMAS

ANDORIA PROJCCT

FRUJECT NUMBER' 37 5 1

AREA UORN SEG UURK

NO. CLAS NG. CAT. DESCRIFTION QUANTIT
241 GRINDING

241.4111,02 400 VIBRATING SCREEN - G/I - 18300 X 3280L
C/W J.7KW TRIVE (INCLINCD)
241.4142,901 400 CYCLONE PAK - 3 X 373 DIa (USCDR)
241,4151.01 400 AC FUMPS - CYCLONE TECD -~ 300 X 250 C/U
36N MOTOR
241,4151.03 300 AC FUMPS (NON-MAGNETICS) 250 X 200 C/U
JOKW MOTOR
241.4151.05 400 AC FUMPS (SURGE TANK FEED) 125 X 125 C/W
15KW MOTOR
LEGEND: C CﬁLCULATION BASED ON GUUTES £-ESTIMATED F~FIRM

Y

r3

r2

Cunats

EA

CA

EA

EA

CA

UNIT
COST (HH)

MAT 22000.00
Lak 75.00
EQF 700.09
SUE

HMAT 99000, 00
LAE 80.00
Ear 1600.00
SUR

AT 14000.00
LAR 50,00
EQF 1300.00
SUR

MAT 14000.00
LAE 40.00
EQF 500,00
SUR

MAT 2000.,00
LAR 40,00
EQr 300.00
SUE

@-QUOTATION

HAGE‘”.

"ATE

34,00

24.00

J4.00

24.00

24.00

PAGE NO.

RUN DATE

IATA DATC

_ RUN TIHE

HANLR coST

TOTAL

2000
75 550
900

0

ITEM COST weommie -
450
55000
80 0720
1600
0
59320
72000
100 3400
2600
0
ITEH COST = - ooem
78000
28000
80 2720
1000

ITEM COST romrisoscnm
31720

13000

80 272
600

0

ITEM COGT ~owmvimiinee

22
igJuLel

14 01 11

ESTIMATE
SOURCE

a



KILKORN MANAGEMENT SYSTEMG AIRF

FIMAS
ANDORJA MROJECT
PRDJECT NUHBER:

AREA UORK SEG UURh

ND. CLA; NU CAT

241.4151.07 400

241,4150.02 400

241.4231,01 400

241.,4231.02 400

241,4317,01 400

C-CALCULATION RASEL ON QUOTES

LEGEND'

J754-15

DE'CRIPTIUN

GRINDING

>
(_"l
Ly
e
=
—-
on

=
=

AC FUMP (SURGE TANK) 125
HOTOR

SUMP PUMF (GRINDING) 100mm X 3.7KW

MAGNETIC SEFARATOR - 9216 DIA X 30008 C/W

7 5KW DRIVE

CONCENTRATE & OVERFLOW LAUNIERS

AGITATOR (SURGE TANK) C/W 22KW DRIVE
INCLUDING RRIDGE

FROJECT E5
AREA TETAIL

QUANTITY

E-ESTIMATED F-

1 CA

10 CA

1 A

FIRH

TIMATE

HAT
LAR
EQF
SUR

MAT
LAL
EQF
SUE

HAT
LAR
EQP
SUR

HAT
LAE
EQF
SUE

HAT
LAB
EQF
SUR

CU’T (HH)

UNIT

7000.00
40.00
300.00

2000.00
30,00
300,00

16000.00
40,00
700.00

2000.00
30,00
0.00

31000.00
235,00
1200.00

Q-QUOTATION

WAGE
RATE

34.00

24,00

24.00

24,00

34,00

PAGE NO. @

RUN DATE :
DATA DATE:
RUN TIHE :

HANHR T
TUTAL

30 272

ITEM COST = ommerinn

30 1020

ITEN COST ——-——-vemem

30000
200 4800
3500
0

ITEM COST -——=-mee-e
90’00

20000

500 17600
0

0

ITEN COBT iaswcinidi- am
37000

31000
7990
1200

0

ITEM COGT -oemmvmennm

40190

r2
od
(4}

14 01:11
ESTIHQTE
SOURCE

—— ke

Q

@



KILRORN MANAGEMENT SYSTEMS ADRF FROJECT ESTINATE FAGE NO, ¢ 25
FIMAS AREA NETAIL RUN DATE @ 18JUL91
ANDORJA PROJECT DATA DATE:
PROJECT NUMBER! 32754-1S RUN TIME ! 14101111
AREA WORK SEQ WORK UNITS UNIT WAGE HANHR CoST ESTIMATC
NG, CLAS NO. CAT. DESCRIFTION QUANTITY COST  (HH) RATE TOTAL SOURCE
241 GRINDING
241,4320,01 400 DEMAGNETIZING COIL (ALLOWANCE) 1 EA  HAT  10000,00 10000 e
LAK 20,00 34,00 20 630
EQF 500,00 500
SUR 0
ITEM COST e mrvrnves
11180
241.4432,17 400 CHUTES: TO/FROM SCREEN #4111,01 St MAT  2800.00 14000 E
(ALLOWANCE ) LAB 70,00 24,00 350 11500
EQP 400,00 2000
SUB 0
ITEM COST =- v e
27900
241.4437,01 400 UNUERPANG! SCREENS #4111.01, ~02 54 MAT  2800,00 14000 E
(ALLOWANGE ) LAR 40,00 34,00 200 6800
EQF 400,00 2000
SUB 0
ITEM COST - -vozom o
22800
241,4441,01 400 0/H CRANE 15t CAF’Y - GRINDING AREA C/W 1 CA  MAT  37000.00 37000 Q
3 X 2.2KW MOTOR § LAR 120,00 24,00 120 4000
EQP 700,00 700
SUR 0
ITEM COST =vmvomre =
41700
241.4811,01 400 PUNFROX - DOUERLE 1 EA  MAT  16000.00 16000 3
LAD 120,00 34,00 120 4080
EGF  1300,00 1300
SUR 0
ITEN COST == =owemim
71300
LEGEND!  C-CALCULATION EBASED ON QUOTES  E-~ESTIMATED  F-FIRH Q-QUDTATION




KILEORN MANAGEMEN( SYSTEMS

FIMAS

ANRF

ANDIIORJA [PROUCCT

FROJECT NUMBER: Z754-15

241

AREA WORK SEQ WORK
NO. CLAS NO. CAT. DESCRIPTION
GRINDING

241.4811.02

241.4811.03

LEGENIt:

400 PUMFEOX - SINGLE

400 FUNMFDOX - SINGLE

241 GRINDING

C-CALCULATION BASED ON QUOTES

E£-ESTIMATED

FROJECT ESTIMATE
AREA DETAIL

UNITS
QUANTITY

HAT
LAH

SUR

1 EA  MAT
LAL
EQF

SUB

F-F IRM

Q-QUOTATION

UNIT
COST (MH)

WAGE

?000.00
70,00
400.00

34.00

2000.00
70400
400.00

24.00

TOTAL

RATL

HANIIR
TOTAL

70

ITEWM COST

70

ITCH COBTY

FAGE NG, ¢

RUN DATE
DATA DATE!
RUN TIME

CoaT

2000
2330
400

0
11780
2000
2380
400

0

--11780

1881070

24
18JUL?1
14101311

ESTIMATE
SOURCE



KILXORN MANAGCMENT SYSTEMS

FIMAS
ANDOR.A PROJECT
PRUJECT NUHBE"
AREA UDRK SER
NO. CLAa NU.

UDRh
CAT.

242

+J
M
-a

242,2310.02 200

242,2310,03 200

242,4101,01 400
242,4106,01 400
242,4120,01 400
LEGEND:  C-C

3734-13

HC"CRIFTIUN

ADRF

SUPLRSLTIG FIGHENT & TONCR

SURGE TANK

(FIGMENT) 7000 DIA X 7500H

FROJECT ESTIMATE

AREA DETAIL

QUANTITY

SURGE TANK (SUPERSLIG) 7000 DIA X 7500H

REGRIND MILL - SUFERSLIG - 1500 DIA X

J00L C/W 93, 7KW DRIVE - COMPLETE WITH
FEEDN CHUTE (USED})

GRINUING MILL - VERTICAL/AGITATCD

(SUPERGLIG) S40t/YR CAP’Y CW 75KW DRIVE
ANDU COMPLETE WITH RECYCLE FUNMP aND

FLOTATION CELLS (PHOSFHATEY 1.4m3 LA -

BANK OF & C/W 4KW DRIVES

C- CALCULATIUN QAS”D DN QUUTES

-—EaTIHAT[D

ROX

1

EA  MAT
LAR
EQP
SUR

EA  MAT
LAR
EQP
SUR

EA  HAT
LAR
EQr
SUR

LA HAT
LAE
ear
5UR

LA HAT
LAB
EQr
SuUR

= FIEH

a

UNI%QN-HMM

UNIT
COST (MH)

27000.00
335.00
2000,00

27000.00
385,00
5000.00

75000.00
120,00
3500.00

210000.00
90.00
1606.00

60000.00
130,00
900,00

WAGE

RATE

34.00

34,00

34,00

34.00

34.00

~QUOTATICN

FAGE NO. 3

RUN DATE @
[IATA DATE:
RUN TIME !

MANHR CﬂaT

TOTAL

27000
13090
5000
0

4u0?0

27000
13090
5000
4]

4u0?0

75000
4030
3500

0

8“530

210000

20 3060
1400

0

214640

S0000
3100
200

85

ITEM COST -

385

ITEM COST -~

120

ITEM COST

ITEM COST ~—-

150

ITEM

2

7

18JUL?1
14 01 11

ESTIHQTE
SOURCE

@



KRILEORN MANAGEMENT SYSTEMS ADRF

FIMAS

ANLORJA FROJECT

FROJCCT NUHB[R

375413

AREA WORK aEG Uﬂﬁh

NU. CLAS ND. CAT. DESCRIPTIDN

242

242,4120.02

242,4142,02

242,4142.04

242,4151.,07

242.,4151.12

LEGEND‘ C- CALCULQTIUN BASED ON GUUTES C ESTIHATED

400 FLOTATION CELLS (STILICATE) BANK OF ¢ X

400

400

400

400

SUPERSLIG FIGMENT & TONER

1,4m3 C/W 4KW DRIVES

QUANTITY

CYCLONES (USEDN - CLASSIFYING -~ 370 DIA

CYCLONES - CLASSIFYING - 254 DIA -
(USED}

AC FUMPS - (MAGNETIC SCFARATOR FECI) 100

X 75 C/W 15KW MOTOR

AC PUMF (PIGMENT SURGE) 100 X 75 C/W
15KW MOTOR

F FIRH

UNITS

CA

r

FROJECT ESTIMATE
AREA DETAIL

HAT
AR
EQF
SUR

HAT
LAE
EQF
SUR

HAT
LAR
EQF
SUR

MAT
LAR
EQF
suUR

HAT
LAR
EQP
SuR

UNIT

CDCT (MH)

60000.,00
156.00
200.00

2000.00
20,00
300.00

4000.00
20,00
400.00

$000.00
30.00
300.00

6000, 00
50,00
300.09

Q GUOTATIDN

UAGE

RATE

34,00

34.00

24,00

24.00

34,00

FAGE NO. !

RUN DATE @
DATA DATE:

RUN TIME ¢

HANHR cas T
TOTAL

60000

150 5100
900

0

ITEM COST = - mm
66000

10000

180 6120
1060

¢

I[TEM COST - -
17120

4000

70 3060
400

ITEM COST =-evesem -

26
1BJUL?1
14 01 11

EJTI”QTE
SOURCE

Q



KILRORN MANAGEMENT SYSTLEMS

FIMAS
ANDORJA FROJECT
FROJECT NUHBER‘
AREA WORK SEQ WORK
NO.

CLAS NO CAT.

ADRF

77u4 15

DE"CRIFTIDN

MROJECT ESTIMATE

AREA DETAIL

UN
GUANTITY

CAm e et A m e nE s b=

1 EA

1 LA

4 CA

242 SUPCRSLIG FPTGHENT & TONCE

242,4151.,13 400 AC PUMP (PIGMENT FILTRATE RETURN} 2C X
25 C/W 3.7KW MOTOR

242,4151.41 400 AC FUMF (SUPERSLIG SURGLE) 100 X 75 C/W
15KW MOTOR

242,4152,01 400 VERT PUHP WITH TANK (FHOSFHATE/SILICATE)

242,4152.22 400 VERT PUMP WITH TANK (SFIRAL ORAVITY
SEFARATORS)

242,4152.27 400 VERT PUMP WITH TANK (SUPCRGLIG REGRINID
S0 X 38 C/W 19KW MOTOR

LEGEND] C--CALCULATION BASED ON GUUTES C-E£5 TIHATED F--FIRM

CO

HAT
LAE
EQF
SUR

MAT
LAl
EQF
SUB

MAT
LAR

SUB

HAT
LAR
EQFP
SUR

MAT
LAR
EQr
SUR

9

UNIT
T (HH)

4500.00
34.00
200,00

6000,00
50,00
300,00

5000.00
40,00
200,00

$000.00
30.00
300,00

$000.,00
50,00
300,00

GUUTATIUN

HAGE

RATE

34,00

24.00

24.00

24.00

24,00

HANHP
TOTAL

['AGE NO. ¢

RUN DATE 2
DATA DATE
RUN TIME '

Cos T

4500
34 1156
200

9854

6000
50 1700
300

ITEM COST =wmvomrionim
8000

5000
40 1360
200

ITEN COST oo cmem
6560

24000
46800
1200

0

ITEM COST ==~

200

ITEN COST -

3“000

6000
30 1700
300

ITEM COGT - -

29
18JUL 91
14101111

EBTIMATF
QOURCE

BOOO



KILBORN MANAGEMENT SYSTEMS

FIMAS

ANDOR.JA MROJCCT

PROJECT NUMBER! 2754-15
AREA WORK SEQ WORK UNITS  UNIT UAGE  MANHR COST
NO. CLAS NO. CAT, DCSCRIFTION QUANTITY COST (HH) RATE TOTAL
242 SUPCRSLIG PIGMENT & TONGR
242,4227,01 400 FILTER PRESS (FIGMENT) 300 X 300 X 10 1 EA  MAT  11000,00 11000
FLATES (USED) LAR 200,00 34.00 200 6300
EQF  1000.00 1000
SUE 0
ITEM COGT -mmm==- -
13800
242,4231,06 400 MAGNETIC SEFARATOR - COARSE SUFERSLIG 1 EA  MAT  8000,00 8000
916 DIA X 900W C/W 2.2KW MOTOR LAB 100,00 34,00 100 3400
EQF 500,00 500
SUB 0
ITEM COST -wmwemomime
11500
242,4231.07 400 MAGNETIC SEFARATOR - FINC SUFERSLIG 916 2 EA  MAT  3000.00 16000
BIA X 900W C/M 2.2KW DRIVES LAR 100,00  24.00 200 6800
EQF 500,00 1000
SUR 0
ITEH COGT w-omorms s moem
22800
242,4233,01 400 GRAVITY SEFARATORS - PRINARY TWIN GTART 2 EA  MAT  48000.00 96000
SPIRALS ~ 2 BANKS OF € LAB 80,00  34.00 160 5440
EGF  1000.00 2000
SUB 0
ITEM COST wrromwomom
103440
242.4238.03 400 GRAVITY SEPARATORS - SLCONDARY TUIN 1 CA  MAT  44000.00 44000
START SFIRALS - 1 BANK OF 7 LAR 40,00 34,00 40 1360
EQF  1000.00 1000
SUR 0
ITEH COST -osvvmmm
46260
LEGEND!  C CALCULATION EASED ON QUOTES  E-ESTINATED  F-FIRMN " 0-QUOTATION

ADRF

FROJECT ESTINATE

AREA DETAIL

FAGE NO,

RUN DATE !
DATA DATES

RUN TIHE ! 14 01 11

30

i8JuLgl

[T

ESTIHATE
SOURCE

@



KILEORN MANAGEMENT SYSTEMS  ADR PFROJECT ESTIMATE

FIMAS AREA DETAIL

ANDORJA FROJECT

PROJECT NUMBERY 32754--13

AREA WORK SER WORK UNITS UNIT

NO. CLAS NO. CAT. DESCRIFTION QUANTITY COST (HH)

242 SUPERGLIG FIGHENT & TONLR

242,4238,04 400 GRAVITY SEFARATORS - TERTIARY TWIN START 1 EA  MAT  32000.00

SPIRALS = 1 DBANK OF 5 LAR 40,00

EQF 1006.00
SUR

242.4239.01 400 CONCENTRATING TADLES - TRIPLE DECK 4 EA HAT  30000.00
LAR 60,00
EQF 1000.00
SUB

242,4317,02 400 AGITATOR {TANK #2310-02). C/W 22RW DRIVE 1 EA  MAT  31000.00
LAE 80.00
EQF 1200.00
SUR

242,4317,03 400 AGITATOR (TANK #2310.03) C/W 22KW DRIVE 1 A MAT  31000.00
LAE BG .00
EQF 1200.,00
SUB

242,4432,19 400 CHUTES: TO/FROM SUPERSLIG REGRTIND HILLY 3t HAT 2800.00

FROWM FILTER PRESS TO KILN LAR 90,00

EQF 400.00
SUR

LEGEND:

C-CALCULATION RASED ON QUOTES E—ESTIHA#EH F--FIKH

Q-QUOTATION

WAGE
RATE

34,00

34.00

24,00

24.00

34,00

PAGE NO, ¢+ T
18JULT1
14301111

ESTIMATE
SOURCE

RUN DATE
DATA DATES
RUN TIME 3

HANHR CosT

TOTAL

32000 a
40 1360
1008

ITEM COST ~--mmem- -
34360

200000 Q
B140
4000
0

212140

31000 a
BO 2720
1200
0

ITEM COST =omeoeme o=
34920

31000 Q
80 2720
1200
0

240

ITCH COST -

ITEN COST -weveo =
34920
14000 E
8500
2000

ITEM COGT - mevee e oo

250



KILRORN MANAGEMENT GYGTEMS ADRF FROJECT ESTIMATE
FIHAS AREA DETAIL
ANDIORJA MROJECT

FRDJECT NUHBER. 7754 Iq

AREA UDRK SEG WORK UNITS

NO. CLAS NU. CAT. HE“PFIFTTUN GUANTITY

242 SUFERSLIG PIGMENT & TONER

242,4436.,01 400 DIVERTER ROX - 4 WAY -- CONCENTRATING 1 EA  HAT

TARLES (ALLOWANCE) LAK

EQr
SUE

242,4531.,01 400 KILN (FIGMENT DRYER) 560 DIA X 3640 1 A MAT
LAE
EQr
5UB

242 SUPERSLIG FIGMENT & TONER
LEGEND: C CRLCULATIDN BASED ON DUUTE° E- ESTIHATED F ‘FIRM

"
F
PAGE NO. ¢ 32

RUN DATE : 1BJUL?1
DATA DATE!

_RUN TIME : 14:01:11
CUNIT WAGE  MANHR COST  ESTIMATE
COST (MiD RATE  TOTAL SOURCE
000, 00 9000 E
70,00 34,00 70 2330
500,00 500
ITEM COST -ovemem =
11830
$3000.00 53000 Q
200,00 34,00 200 46800
160000 1609
IT[M COST [N <. -
I --61400
TOTAL 3484
1228856

G GUDTATIDN



KILEORN MANAGEMENT SYSTEMS

FIMAS

ANDOORJA FROJECT

FROJECT NUMBER. 3754 lq

AREA UDRh SEG WORK
NG. CLﬁa NO FAT. BCSCRIFTION

243

243.2310.04

243.2310.,05

243.,4101,02

243.,4142,05

243.4151.14

LEGFND'

400

400

400

400

C CALCULATION BASEU ON GUUTES

ADRF

AREA DETAIL

HAGNETITE

SURGE TANK (MAGNETITE) 10500 DIA X 11000

17000 UIA

THICKENER TANK -

2440 DIA X Jb8S50
CHUTE (USED)

REGRIND MILL (MAGNETITL)
C/W 261KW HMOTOR AND TFECD

CYCLONES - CLASSIFYING - 254 IIa (USEID

AC FUMPS (MAGNETITE SURGE)Y 100 X 75 (/U

7.5KW DRIVE

E-ESTIMATED FFIRH

QUANTITY

UNITS

EA

CA

tA

CA

CA

FROJECT ESTIMATE

HAT
LAT
EQF
SUR

HaAT
LAE
Eqr
SUE

MAT
LAE
gaqr
sun

HAT
LAR
EQF
SUR

HAT
LAR
EQF
SUR

UNIT

COaT (HH)

59000.00
1560.00
11600.00

30000.00
800,00
4$000.00

110060.,00

950,00
7500.00

4000.,00
25,00
500.00

$000.,00
32,00
200,00

Q GUUTATIUN

UAGE
RATE

34,00

34.00

34,00

34.00

34.00

MANHP
TOTAL

PAGE MO, ¢

DATA DATES

RUN DATE

RUN TIME 3

ITEM COST

800

ITCH COST

930

ITEM COST

100

ITEM COST

ITEM COST

£osT

27000
33040
11008

1“3040

30000
27200
6000
0

43200

116000
32200
7300

149800

16000
3400
2000

0

21400
6000
1088
200
0

7208

33
18JUL91
14 01 11

ESTIHATE
SOURCE

Q



MROJECT ESTIMATE PAGE NO, ¢

AREA DETAIL

KILBORN MANAGEMENT SYSTCHMI  ADRF
FIMAS

ANDORJA MROJECT
FROJECT NUMBERS

DATA DATE!
b RUN TIME 3

2754-1

AREA WORK SE@ WORK 8 UNIT WAGE MANHR cosT
NO. CLAS NO. CAT. DESCRIFYION QUANTITY COST (MH) RATE TOTAL
243 MAGNETITE
243.4151,15 400 AC FUMPS (SUFERSLIG/MAGNETITE FILTRATE 1 EA  MAT  4500,00 4500
RETURN) 23 X 23 C/M 3.7KW DRIVE LAR 34,00 34,00 34 1156
EQP 200,00 200
SUR 0
ITEH CDST PN R L,
5856
243.4151.18 400 AC PUMFS (THICKENER U/FLOW) - S0 X 38 1 LA MAT  4000.00 4000
C/W 7.5K4 MOTORS LAR 36,00 34,00 36 122
EQP 400,00 400
SUR 0
ITEH CUST B Ferdr b —
5424
243.4151,20 400 AC FUMFS (MAGNCTITE REGRINI) 150 X 100 1 EA  MAT  13000.00 13000
C/U S6KU MOTORS LAR 40,00 24,00 40 1360
EQP 400,00 400
SUE 0
ITEM COST -eeemomeom
14760
243,4152,28 400 VERT FUMFS (CONC TARLES TAILS) 350 X 300 2 CA  MAT  55000.00 110000
C/W 150KW MOTORS LAR 80,00 24,00 160 $440
EQF 800,00 1600
SUR 0
ITEN COST wmonimmemm
117040
243.4153.03 400 SUMP PUNP (MAGNETICS) 100 C/W 3, 7KW 1 EA  MAT 000,00 6000
HOTOR LAR 32,00 34,00 32 1088
£op 300,00 300
SUE 0
ITCH COST [ -
7288
LEGEND:  C-CALCULATION BASCD ON QUOTES  E~ESTIMATEDL  F-FIRM Q-QUOTATION

34

RUN DATE ¢ 10JULSH

14101311

ESTIMATE
SOURCE



KILBORN MANAGEMENT SYSTEMS  ADIRF MROJCCT CSTIMATE [FAGE NO. ¢+ 35

FIMAS AREA DETAIL RUN DATE 3 18JUL91
ANDORJA PROVECT IATA DATE!
FROJECT NUMBER! 3754-15 RUN TIME ! 14101:11
AREA WORK SEQ WORK UNITS UNIT WAGE  MANHR COST  ESTIMATE
NO. CLAS NO. CAT. DESCRIFTION QUANTITY COST (MH) RATE  TOTAL SOURCE
243 MAGNETTTE
243,4221,01 400 DISC FILTER (SUFERSLIG/MAGNETITE) 2700 1 EA MAT 100000.00 100000 Q
DIA X 10 DISC C/W 2 X 2.2KM ORIVES LAE 250,00 34,00 250 8500
(USED) EQF  2000.,00 2000
SUB 0
ITEH CDST .
110500
243,4231,09 400 MNAGNETIC SEFARATORS -~ GROUNI MAGNETITE 3EA MAT  10000.00 30000 0
916 DIA X 1200 C/W 2,2KW MOTORS LAB 110,00 34,00 330 11220
EQF  500.00 1500
SUB 0
42720
243.4317.04 400 AGITATOR (TANK #2310-04) C/W 75KW IRTUE 1 EA  MAT  52000.00 52000 Q
LAL 160,00 34,00 160 5440
EQF  1400,00 1609
SUR 0
ITEN COST e
59040
243.4318.01 400 MCCHANISM FOR 17000 NIA THICKENER C/U 1 CA  MAT 120000.00 120000 ¢
BRILGE, RAKE AND 2.7KW DRIVE LAB 800,00 24,00 800 27200
car 6500.00 4500
SUB 0
ITEM CUST teveim e e
153700
243,4432,22 400 CHUTES! MILL - PUMPROX: MAGNETIC St MAT  2800.00 14000 E
SEFARATORS - FUMFPROX LAR 54,00 24.00 270 2180
ERP 400,00 2000
SUB 0
ITEN COST -ommvem e
25180

Q-QUOTATION

LEGEND C-CALCULATION BRASED ON QUOTES E-ESTIMATED F-FIRM



KILBORN MANAGEMENT SYSTEMS  ADLRF FROJECT ESTIMATE
FIMAS nREA DCTAIL
ANTIDR.JA FROJECT
FROJECT NUMBER: 3734-13
AREA WORK SER WORK UNITE UNIT WAGLC
NO. CLAS NO. CAT. DESCRIFTION QUANTITY COST (MH) RATE
243 MAGNCTITE
243,4811,06 400 FPUMFBROX (SINGLE) 1 EA  HAT 000,00
LAR 70,00 34,00
EQF 400,00
SUE
243,4832,01 400 RECETVER (SUPERSLIG/AMAGNETITE FILTRATL) 1 LA  MAT 7000,00
(ALLOWANCE ) LAR 40.00 24.00
EQF 200,00
SUR
243 MAGNETITE TOTAL
LEGEND? C-CALCULATION EASED ON RUODTES E-ESTIHATED F-FIRM G-QUOTATION

HANHR

FAGE NO. t 36

RUN DATE ¢ 18JUL91
DATA DATE:
RUN TIME ! 14101011

ESTIMATE

Cos7
TOTAL SOURCE
2000 E
70 2330
400

ITEM COST -« - omsmen

1173
7000 E

40 1360

200

0

ITEM COST =vsvemem

—— --B540

5664
926876



PROJECT ESTIMATE

AREA DETAIL

NITS

KILGORN MANAGCMENT SYSTLEMG  AIRF

FIHAS

ANRDORJA FROJCCT

PRUJECT NUHBER’ 3754 Iq

QREA UURK SEG UDRh

NO. FLA Nﬂ CAT. DESCRIPTIUN

244 APATITE

244,2310,06 400 TANK (SULFHIDE CONDITIONER) 4000 DIA X
H000

244,2310.07 200 TANK (APATITE CONDITIONER) 6000 DIA X
4000

244,4120,03 400 FLOTATION CELLS (SULPHIRE ROUGHLR) -
EANK OF 6 X 14,2mZ C/4W 20KW DRIVES

244,4120,04 400 FLOTATION CELLS (AMATITD ROUGHER) BANK
OF & X 14,2m3 C/W 30KW DRIVES

244,4120,05 400 FLOTATION CELLS (AFATITC CLCANER) DANK
OF & X B.5mZ C/W 22KW DRIVES

LEGEND‘ C- CALCULATIUN BASED DN GUOTES . C~ESTIMATED

F-FIRM

GUANTITY

EA

CA

CA

LA

CA

MAT
LAE
EQF
SUR

HAT
LAR
Ear
SUR

MAT
LAR
EQr
5Up

MAT
LAR
EQF
SUR

HAT
LAR
EQF
SUR

G

'ff“
CD 3T (HH)

T TTR L FrRT

22000.00
w82.00
4000.00

22000.,00
582.00
4000.00

185000.00
400,00
3000.00

105000.00
400,00
3000,00

172000.00
400,00
2500.00

GUDTQTION

WAGE

34,00

74,00

34,00

34,00

34,00

RATE

HANHR
TOTAL

e
3
[

ITEM COST

582

ITCH

400

ITEM

400

ITEM

CosT

CO5T

FAGE MO, ¢

37

RUN DATE : 18JULS1

DATA DIAT
RUN TIME

CUQT

22000
19788
4000
O

44738

22000
19788
4000
0

45788

185000
134600
3000

185000
134090
3000

”01600

172000
13400
2500

0
188100

141 01.11

e m -

ESTIHATF
"GURCE

Q



KILEORN MANAGEMENT SYSTEMS  ADRF
FIMAS

ANDORJA FROJLCT

PROJECT NUMBER: 3754-15

AREA WORK SEQ WORK

NO. CLAS NO. CAT, RESCRIPTION

PROJECT CESTINATE

AREA DETAIL

QUANTITY

244 APATITE

244,4151,22 400 AL FUMPS (AFATITE FILTRATE RETURN) 38 X 1
25 C/W 3,7KW MOTOR

244,4151,23 400 AC PUMFS (AFATITIZ THICKENCR U/FLOW) 38 X 1
25 C/W Z2.7KW DRIVE

244.4151.2 400 AC FUMP - TAILINGS (ALLOWANCE) 1

244,4151.25 400 AC FUMPS (APATITE CLEANCR TAILS) 30 X 38 2
/W 7.5KW MOTOR

244,4152,02 400 VERT FUMP  {(SULPHIDE ROUGHERD 1

LEGEND? C-CALCULATION BASED ON QUDTES ‘ E--ESTIMATED F-FIRM

UNITS UNTT

COST (MH) RATE

EA MAT 4500,00
LAE 34,00 34,00
EQF 200.00
SUR
EA  HAT 4500,00
LAR 34,00 34,00
EQF 200,00
SUR
EA  MAT  10000.00
LAL 40,00 34,00
EQF 300,00
SUR
CA  MAT 5000,00
LAR 36,00 74,00
EQF 200,00
SUR
EA  HAT 5000.,00
LAE 40,00 74,00
EGP 200,00
SUR
-QUOTATION

uAgt

FAGE NO. 3

RUN DATE ¢
IATA DATE:
RUN TIME i

r et meeae rvam e

MQANHR casT

34 1156

ITEM COET -romerm——- -

34 115

ITEM COGT ~-moemo=

60 2040

ITEM COST

72 2448

ITEM COSGT

40

ITEH COST - reveene

38

18JUL 21
14101:11

ESTIMATE
SOURCE

@



KILRORN MANAGEMENT SYSTLEMS ADRF

FIMAS

ANNCR.JA FROJECT

FROJECT ESTIMATE
AREA DETAIL

RATE

FAGL NO.

RUN DIATE 1
nDaTA DATER

RUN TINE 3

MANHR COST

TOTAL

40 1340

ITEM COST -omeme

40 1260

ITEH COST --—-mm—
65 60

5000
40 1360
200

ITEM COST —-—-=re=e

40 1360

ITEM COST ---remor=e
6560

140000
350 11900
2000

0

ITEM COST
172900

39
18JuLsd
14101311

ESTIHATE
aOURCE

FROJECT NUMEER! 32754-15

AREA WORK SEQ WORK UNITS UNIT WAGE

NO. CLAS NO. CAT. NESCRIPTION QUANTITY COST (MH)

244 APATITE

244,4152,03 400 VERT FUMP WITH TANK (APATITE ROUGHCR) 1 EA  MAT  5000.00
LAR 40,00 34,00
EQF 200,00
SUR

244,4152,04 400 VERT PUMF WITH TANK (AFATITE SCAVENGER) 1 CA MAT  5000.00
LAL 40,00 34,00
COF 200,00
SUR

244,4152,05 400 VERT PUNF WITH TANK (APATITC CLEANCR) 1 GA  MAT  5000.00
LAR 40,00 324,00
EQF 200,00
SUE

244.4152,06 400 VERT PUMP WITH TANK (APATITE SECOND 1 EA  MAT  5000,00

CLEANER) LAK 40,00 14,00

EQP 200,00
SUR

244,4223,01 400 [ECLT FILTER (2440 X 6100) €/W 5.6KW 1 CA  MAT  160000.00

MOTOR (USED) LA 350,00 24,00

EQF  2000.00
SUE

LEGEND:  C-CALCULATION BASED ON QUOTES  E-ESTIMATED  F-FIRH "0-QUOTATION



RILLORN MANAGEMENT SYSTEMG  ADRF FROJECT ESTIMATE
FTMAS AREA DETAIL
ANDORJA PROJECT
FROJECT NUHBER. 7?u4 15
AREA NDRh SEG wURh UNIT°
NO. FLAS NO. CAT. DESCRIFTION QUANTITY
244 AFATITE
244,4317.,05 400 AGITATOR (TANK #2310.04) C/W 1SKW DRIVE 1 EA HAT
LAE
EQF
GUR
244,4317.06 400 AGITATOR (TANK #2310.07) C/W 1SKW NRIVE 1 EA  MAT
LAR
EQF
SUR
244,4318.02 400 THICKENER HI CAF‘Y (AFATITE)} 20000 DIA 1 CA  MAT
C/W TANKy RAKE, LIFT AND Z.7KW [IRIVE Eg?
SUR
244,4011.08 400 PUMPROX (APATITE CLEANCR TAILS) 1 EA  MAT
LAD
EGP
SUR
244,4832.02 400 RECEIVER (APATITE FILTRATE) (ALLOWANCE) 1 CA MAT
LAE
EGF
SUR
LEGEND? C CALCULATIUN BAS[B ON GUDTES ESTIHATED F= FIRM -

COGY (MH)

24000.,00
70,00
B00.00

24000.00
70,00
800,09

102000,00
800 .00
4$300.00

1900000
70,00
400,00

7000.00
40,00
200,00

QUOTATION

U§E¥"""n“.n_

RATE

34.00

34,00

24,00

34.00

34,00

.UAGEM___W

FAGE NO.

RUN DATE ©
nATA DATC!
RUN TIHE :
MANHR
TOTAL

24000
2330
800

0
ITEH COST =mmm oo
“7180

24000
2380
800

0

79

70

ITEM COST i
27180
162000
27200
6500

0

ITEM COST ~--rmemo
135700

2000
2380
400
0

11730

7000
1360
200
0

__-BSAQ

800

70

ITEM COST ---

40

ITEH COST

U o R X

40

18JUL91
14101011

ESTIMATE
SOURCE



KILLORN MANAGEMENT SYGTEMS  ADRF PROJECT ESTIMATE FAGC NO. 3 41

FIHAS AREA DETAIL RUN DATE . 18JULY1
ANDORJA FPROJECT

DaTA DATLE:
FROJECT NUMBER! I754-15 RUN TIME : 14301:11

AREA WORK SEQ WORK
NO. CLAS NO. CAT. DESCRIF'TION

o e el e s n

et . e e i e i ki i b S P g . PSP p———— i e e AR T T e s R -

CUNIT WAGE  MANHR COST  ESTIMATE
COST (MH) RATE  TOTAL SOURCE

UNITS
QUANTITY

244 AFATITE

244 APATITE T0TAL 41464

1134876

LEGEND: C-CALCULATION BASED ON QUOTES C-ESTIMATET F-FIRM Q-QUOTATION



KILRORN MANAGEMENT GYSTUMS  ADRF FROJECT LSTINATE PAGEC NO. ¢ 42
FINAS AREA TETAIL RUN DATE ! 18JUL91
ANDORJA FROJECT ATA DATE
PROJECT NUMBER: 3754-15 RUN TIME ! 14101111
AREA WORK SEQ WORK UNITS UNIT WAGE HANHR cosT ESTINATE
WO, CLAS NG. CAT, DCSCRIFTION _QUANTITY COST (MH) RATE TOTAL SOURCE
246 REAGENTS
244,2310,08 400 TANK (POTARLE WATER) (ALIOWANCC) 1 EA MAT  10000,00 10000 E
LAK 264,00 40,00 264 10560
EQF 200,00 200
SUE 0
ITEM COST =omimeme=
20760
246,2310,09 400 TANK (FROCESS WATER) (ALLOWANCE) 1 EA  MAT  30000,00 20000 £
LA 794,00 34,00 794 26954
QP 9000,00 2000
SUR 0
ITEM COST == m =
65994
246,4151,27 400 AL PUMF (FLOCCULANT) 25mm C/W 2.2KW 2 EA MAT  4500.00 2000 a
HOTOR LAB 30,00 34,00 60 2040
EQF 200.00 400
SUB 0
ITEM COST -=omvemem
11440
246,4151,29 400 AC FUMP (XANTHATE) 25mm C/W 2.2KW MOTOR 1 EA  MAT  4500,00 4500 a
LAD 30,00 34,00 30 1020
EQF 200,00 200
5UB 0
ITEM COST —-rvmram—
5720
246,4151,30 400 AC FUMF (REROL ATRAC 857) 25mm C/W 2.2K 1 A MAT  4500,00 4500 &
MOTOR LAB 30,00 34,00 30 1020
EQF 200,00 200
SUR 0
ITEM COST —oovmmvme—
57%0

LEGEND!  C-CALCULATION EASED ON GUOTES  E-ESTIMATED  F-FIRM Q-QUOTATION



KILEORN MANAGCMENT SYSTEMS ADRF
FIMAS

ANDORJA FPROJECT

PROJECT NUHBER’ 7754“15

AREA NURh SEQ UURh

NO. CLAS NU CAT. DE“CRIFTION
244 REAGENTS

246.,4151.2 400
2446.4131.32 400
2446.,4151,34 400
246,4151,36 400
246.4151.37 400

LEGEND.

AC PUMP (DOW 2

AC FUMPS (F

AC FUMPS (GLAND WATER)

50)

ROCESS

25mm C/W 2.2KW MOTOR

{ALLOWANCE}

WATER?

{ALLOWANCE)

AC PUNFP (NAOH) 25um C/W 2.2KK MOTOR

AC FUMP (AMINE) 25am C/W 2.2KW MOTOR

CALEULATIUN BASED DN GUOTES

E ESTIHATED

QUANTITY

F~FIRM

3

L |

UNITS

-

EA

CA

EA

CA

LA

FPROJECT ESTIMATE
ARES DETAIL

HAT
LAk
EQP
SUR

HAT
LAE
EQF
SUR

MAT
LAR
EQF
SUR

MAT
LAD
EQF
SUR

MAT
LAE
EQF
SUR

Q-QUOTATION

UNIT
CosT (HH)

4500.,00
30,00
200.00

2000.00
40.00
200.00

2000.00
40,00
200,00

4500,00
30,00
200.00

4500.00
30.00
200,00

WAGE
1\ATE

34,00

34,00

34.00

34.00

24.00

ﬁANhR

MAGE NG,

RUN DATE
DATA _DATE
RUN TIME

TOTAL

4500
1020
200
0

5720

4000
2720
400
0

71”0

4000
2720
400
0

2120

4500
1020
200
0
ITEM COST oo
5720

4500
1020
200

30

ITEM COST -~

80

ITCM COST -

80

ITEW COST --—

30

30

ITEM COST -

[
L)
.
13
+
+
T

43

16JUL?1

14101311

ESTIMATE
JOURCE



KILBORN MAMAGEMENT SYSTEMG  ADRF MROJECT ESTIMATE FAGE NO. 44

FIMAS AREA LETAIL RUN DATE ¢ 18JUL?1
ANTIOR.JA FROJCCT DATA DATE:
FROJECT NUMBER! 32754-15 RUN TIME § 14:01:11
AREA WORK SEQ WORK UNITS UNIT WAGE MANHR cosT ESTIMATL
NO. CLAS NO. CAT. DESCRIPTION QUANTITY COST (KH) RATE TOTAL SOURCE
246 REAGENTS
246,4151.38 400 AC FUMP (DEXTRIN) 2Smm C/W 2.2KW MOTOR 1 EA  MAT  4500.00 4500 Q
LAk 30,00 34.00 30 102
EQF 200,00 200
SUR 0
ITEM COCT -mseeesne=
5720
248.4159,01 400 [LARREL FUMPS C/W 0.75KW MOTORS 12 TA  MAT  1000.00 12000 R
LAE 5,00 34,00 60 2040
EQF 100,00 1200
SUR 0
ITEH COGT «oovomesmeem
15240
248.4143.01 400 NLOWER (DISC FILTER) 1 LA MAT  28000,00 24000 a
LAL 100,00 34.00 100 3400
EQF 500,00 500
SUR 0
ITEN COST = v menom
29500
246,4163,02 400 BLOWCR (FLOTATION CCLLS) 1 EA  MAT  28000.00 26000 @
LAL 100,00  34.00 100 3400
EQF 500,00 500
SUE 0
ITEM COST ovm ez -om
29900
246.4183.03 400 AIR COMPRESS0R (FLANT AND INSTRUMENT AIR 1 A MAT  40000.00 40000 £
- 215CFH @ 12SPSIG § SO P MOTOR C/W LAR 100,00  34.00 100 3400
IRTERs RCCEIVER & FILTER) COF 500,00 500
SUL 0
ITEM COST <= om o=
43900
LEGEND:  C--CALCULATION EASED ON QUOTES  E-ESTIMATEN  F-FIRH 0-QUOTATION



KILKORN MANAGEMENT SYSTEMS ADRF PROJECT ESTIMATE FAGE NO. ! 435

FIMAS AREA DETAIL RUN DATE & 13JUL1
ANLORJA FROJECT paATA DATE!
FROJECT NUMBER:! 375413 RUN TIHE : 14'01 11
AREA WORK SEQ WORK UNITS UNIT WAGE MANHR COST ESTIHATE
NO CLﬁo NO. CAT. DE“CR]TTIGN QUANTITY COJT 4119 RATE TOTQL SOURCE
244 RECAGENTS
244.,41468,01 400 VACUUM FPUMP (DISC FILTER) C/W 150KW 1 EA MaT 0,00 0 Q
MOTOR SUPPLIER WINH DISC FILTER LAR 0,00 0.00 0 0
Ear 0.00 0
SUR 0
ITEM ‘COGT -~ =ivwmier o=
0
244.,41468.02 400 VACUUM FUMP (BELY FILTER) C/W 23.7KW 1 CA HAT 0.00 0 Q
MOTOR SUPFLICEH WITH BELT FILTER LAE .00 0,00 0 0
EQF 0.00 Q
SUER 0
ITCEM COST -——w=me=—=
0
246.,4317,07 400 AGITATOR (FLOCCULANT) /W 0.73KW MOTOR 2 EA HAT 2000.00 4000 Q
LADR 20,00 24,00 40 13460
caF 100.00 200
SUR 4]
ITEM COST - -
5560
245.4441.03 400 HOIST 1 EA HAT 2500.00 2500 Q
LAE 40.00 34.00 40 12460
EQF 500,00 500
SUR 0
ITEH COGT weomwrimee =oem
4760
2446.,4811.09 400 TANKS {FLOGCCULANT}Y 1000 I'IA X 10COH 2. EA HMAT 3000, 00 6000 E
LAE 20,00 34,00 40 1340
EQF 100.00 200
SUR 0
ITEH COST -omomvem=m
?uéo
LEGEND: C CRLCULATIDN BASEB ON UUUTES E ESTIﬁATED r FIRH Q DUUTATIUN



KILRORN MANAGEMENT SYSTEMS ALRF
FIHMAS

ANDORJA FROJECT

FRUJECT NUHBER' 375415

———— e e A s 8 e s e mat L a YR E

FROJECT ESTIMATE

AREA DETAIL

NITS

UNIT
CU T (HH)

MAT 4000, 00
LAE 40.00
EQF 200,00
SUR

HAT $000,00
LAR 40.00
EQF 200,00
SUR

HAT £000.00
LAE 40.00
£EQF 200,00
SUB

HAT 4$000,00
LAE 10,00
EQF 200.00
SUR

KAT 4$000.00
LAE 40,00
EQF 200.00
SUR

AREA WORK SEQ WORK

NO.  CLAS HO. CAT. DESCRIPTTON QUANTITY
246 REAGENTS

246,4811,11 400 TANK (XANTHATE) 2000 DIA X 2000 1 EA
246,4811.12 400 TANK (LEROL ALTRAC 857) 2000 D1A X 2000 1 CA
244,4811.13 400 TANK (IOW 250) 2000 DA X 2000 1 ga
246,4811.14 400 TANK (AMINE) 2000 DIA X 2000 1 £A
246,4811.15 400 TANK (LEXTRIN) 2000 LIA X 2000 1 CA
LEGEND:  C-CALCULATION BASED ON GUOTES  E-ESTIMATED  F-FIRM

dmemr e stmaa - i B

" 0-QUOTATION

WAGE
NATE

34.00

34,00

34.00

34.00

34,00

MANHR
TOTAL

40

ITEH COST - wmeim

10

ITEH CAST

40

ITEM COST

40

FAGE NO.

RUN DATE |
DATA DATE:
RUN TIME ¢

U“T

7460

46000
13690
200

ITEM COST «versvvmeem=—

40

ITEM COST -—-veeer
7460

H
'

7560
6000
17460

200

44

18JUL91
14:01311

e ke oy 7y et

ESTIMATE
SOURCE



RILLKORN MANAGEMENT BYSTEMG

FIMAS
ANDORJA PROJECT
FROJECT MNUMBER: 375413

ALRF

AREA WORK SER WORK
NO. CLAS NO. CAT. DESCRIFTION

246 REAGENTS

246.4811.146 400  TANK (NAOH) 2000

nIA X 2000 1 EA

LLEGEND? C-CALCULATION BASEDl ON QUOTES E~-ESTIMATED

MROJECT ESTIMATE
AREA DETAIL

QUANTLITY

HAT
LAR
EQF
SUE

245 REAGLENTS

[T IRM

UNITS

UNIT

COST (MH)

T

000,00
40.00
200.00

A-QUOTATION

WABE
RATE

34,00

TOTAL

FAGE NO. 3

47
RUN DATE : 18JUL?1
DATA DATE!L
RUN TIME 3 14101:11
cosT ESTIMATE
SOURCE

MANHR
TOTAL

40 1350

ITEM COST

[EE—

2178



KILBORN MANAGEMENT SYGTEMS  AINF

FIMAS

ANDIOR.JA FROJECT
PROJECT NUHBER'
AREA WORK SED UURh

NO. CLAS NU CAT. HEJCRIOTIUN

270

270.1322.04

270.2021.07

rJ

70,2210,09

b

70,

]
ra

10,04

270,2210,083

C-CALCULATION EASED ON QUOTES

LEGENU

FAGE NO. ¢ 48
RUN DATE ¢ 18JULSE

FrROJECT ESTIMATE
AREA DCTAIL

DATA DATE!
3754-15 RUN TIME i 14101:11
UNITS UNIT WAGL HANKR cosT ESTINATE
QUANTITY COST (MH) RATE TOTAL SOURCE
RODUCT STORAGE 3 LOADOUT/SHIFPING

100 ROCK EXCAVATION FOR STOCKFILE COVERS 42 w3 HAT 10,00 420 E
(FNOTINGS) LAE 1,00 27,00 42 1134
EQr 23,00 966
SUK 0
ITEH COST ................ -
2520

200 CONCRETE TO FOOTINGS (STOCKFILE COVCRS) 42 M3 MAT 320,00 13440 E
LAD 7,00 27,00 294 7938
COF 20,00 840
SUR 0
ITEM COST == o= e
22218

200 STRUCTURAL STEEL FRAMING (STOCKFILE 250 't MAT  2200.00 550000 £
COVERS) LAR 18,00 34,00 4500 153000
EQP 300,00 75000
SUB 0
ITEM COST —wmvimsmm
776000

200 SUFFORT STRUCTURE FOR THE LOAR-QUT 1 LS  HAT  25000.00 25000 3
HOPFER - (ALLOWANCE) LAL  1500.00  27.00 1500 40500
EQF  2500.00 2500
SUB 0
ITEH COST == soveem
68000

200 TRANSFER HOUSE ON JETTY - 7M X 74 X20M 27t MAT  2200.00 57400 E
HICH - STRUCTURAL STCEL FRAMING LAB 18,00 24,00 486 16524
EQF 300,00 8100
SUB 0
ITEM COST =wmvrwoemem
840”4

Q-QUOTATION

E E“TIHATEU F FIRH



KILIORN MANAGEMENT GYSTEMG  ADRF
FIMAS

ANDORJA FROJECT
PROJECT NUMEER

AREA UORK SEQ HGRh

3754-15

AREA

NO. CLAS NO, CAT. BEaCnIPTTON

270 FRORUCT STORAGE § LOADRCUT/GRIFFING
270,2225.04 200 STAIRS - INCLUDING HANDRAIL
270.2410,03 200 SIDING - TRANGFLER HOUSE
270.2430.04 200 ROOF - TRANSFER HOUGE

270,2430.05 200

270.,4432.01 400 CHUTES IN TRANGFER

LEGFND'

C- CALCULATIUN BAJEB DN GUUTES

METAL ROUF OVER GTOCKFILES

STRUCTURES

CAR i e

E E“TIHATED

30 M

50 m2

3500 m2

10

F FIRM

DETAIL

UNIT
QUANTITY

t

FROJCCT ESTIMATE

UNIT
COST (HH)

HAT 250.00
LAH 4.00
EQF 0,00
SUR

MAT 20.00
LAE 1,20
EQF 20.00
SuR

MAT 15.00
LAE 1.00
EQF 20.00
SUR

HAaT 15.00
LAR 016
CQarF 13.00
SUR

HAT 20300, 00
LAE 70,00
EQF 400.00
SUk

G DUDTRTIDN

UAGE
RATE

34,00

27.00

27,00

a7.00

34.00

FAGE NO.

49

RUN DATE 3 18JULF1

[DATA DIATE.

RUN TIHE vo14s 01 11

bl e e B m e i e - e

HANRE cosT
TOTAL

672

ITEH COST remvmeees

50 1350

ITEM COGT - vmevemerees
3100

1J1"0
43300
0
ITEM COST --eimvimmremes
1131”0

28000
23800
4000

0
ITEM COST — oo omemeem
55800

G560

700

ESTIMATE
SOURCE



KILBORN MANAGEMENT GYSTEMS  ADRF FROJECT ESTIMATE FAGE NO. 352

FIMAS ARCA DETAIL RUN DATE ! 18JULO1
ANDOR.JA FROJECT DATA DATE:
FROJECT NUMBER: 3754-15 RUN TIME { 14101:11
AREA WORK SEQ WORK UNITS UNIT WAGE MANHR cosT ESTIMATE
NG, CLAS NO, CAT. DESCRIFTION QUANTITY COST (MH) RATE T0TAL SOURCE
400 TAILINGS MANAGEMENT
400.2023,11 200 CONCRETE CHAMECR 2 m sa X 10 n HICI FOR 25 W3 MAT 500.00 12500 E
TATLINGS DISPERBAL LAK 50,00 27,00 1250 33750
EQF 200,00 5000
SUE 0
ITEM COST -womvmeimev
51250
400.5000,01 500 TAILINGS LINE (HOP) 150mn RIA MILL 200 v MAT 25.00 5000 3
RUILDING TO JETTY LAK W20 34,00 60 2040
EQF 1,50 300
SUB 0
ITEH CU(‘T ............ -
7340
400,5000,02 500 OUTFALL LINE - 300un RTA HIF S0 m MAT 50,00 2500 E
LAE 4,00 34,00 200 6800
EGP 100.00 5000
SUR 0
ITCH CUST e U e ey e
14200
400.5000,03  S00 SEA WATER INTAKE 150um LA HOF S0 ® AT 25.00 1250 E
LAR 2,00 34,00 100 3400
EQF 100.00 5000
SUR 0
ITEN COGT = ommoes e
9450
400.5000.04 500 CNTRAINCD AIR TO SHORE SOmu P 50 m  MAT 15,00 750 E
(ALLOWANCE) LAB 3.00  324.00 150 5100
EQF 100,00 5000
SUR 0
ITEN COGT = oomvomscon- -
ey 10850
LEGENI'i  C-CALCULATION BASED ON QUOTCS — C-ESTIMATED  F-FIRM Q-QUOTATION



KILBORN MANAGEMENT GYSTEMS

FIMAS
ANDORJA FROJECT
PROJECT NUHBER!
AREA WORK
NO. CLAS

AltRF
AREA TETAIL

375415

SEQ WORK
NO. CAT. DESCRIFTION

400 TAILINGS MANAGENRENT

A P iy o e e B 4 S Y W g e NS e = f ws -

400 TAILINGS HANACEHENT

LEGEND!

C-CALCULATION BASED

ON QUOTES  C-ESTIMATER  F-FIRN

FROJECT ESTIMATE

UNITS
QUANTITY

PAGE NO. ¢ 53

RUN DATE $ 10JULSL
DATA DATE:
RUN TIME © 14:01011

. ESTIMATE
SOURCE

‘ MANHR COST
TOTAL

WAGE
RATE

UNIT |
COST (MH)

TOTAL 17460

b e SRR @ e e m Pm A b b §E = §hben 4R Ae R mir rime W pme fmmsmm e 4 s omome

G-QUOTATION



KILGORN MANAGEMENT SYGSTEMG

FIMAS

ANDORJA PROJCCT

PROJECT NUMRER! 3754-135
AREA WORK SEQ WORK
NB. CLAS NO. CAT. DESCRIFTION

ALRE

G520 HMAIN ACCESS ROAD

520.,1120,01

LEGENI? C-CALCULATIDN BASED ON QUOTES

PROJECT LSTIMATE
AREA DETAIL

UNITS
QUANTITY

100 ROAUS (RY IBESTAD KOMMUNCE) 1 LG HAT

LAD

EQF

SUL

520 MAIN ACCESS ROAD

E-CSTIMATED F-FIRH

. UNIT
COST (HH

G-GUUTATIBN

TOTAL

WAGC

RATE

0,00

T

FAGE NO. ¢ 54

RUN DATE ¢ 18JUL71
DATA DATES
RUN TIHE 1} 14701:11
CoaT ESTIHATE
SOURCE

MANHR
TOTAL

ITCH EBGT w-omvemoee-

o oOOo0O0



KILEORN MANAGEMCNT GYSTEMS  AURF FROJECT ESTIMATE FAGE NO. ¢ 55

FIMAS AREA DETAIL RUN DATE ¢ 18JUL?1
ANDDRJA FROJECT DATA DATE!

PROJECT NUMBER? 3754-15 RUN TIHE 1 14101311
AREA WORK SEQ WORK UNITS UNIT WAGE HANRHR CosT ESTIMATE
NO. CLAS NO. CAT. DESCRIFTION QUANTITY COGT (MH) NATE TOTAL SOURCE

540 MARINL TOCK

540,2930,01 200 MARINE DIOCK (%Y IRESTAT KOMMUNE) 1 LS HAT 0,00
LAB 0,00 0,00 0
EQP 0,00
SUE
ITEM COGT =oomve e

Do Oo O

940 MARINC LOCK TOTAL 0

—— e e 5 =3 e e B P N e Tme oo 10 oDt S N4 ot i im verm e reem mssms an fr g e amm mAe srmmk AL b A SR M LEE SR m e rem se N Esem e e bas 1

LEGENI C--CALCULATION RASED' ON QUOTES E-ESTIMATEL F-FIRM Q~QUOTATION



KILGORN MANAGEMENT SYGTEMS  ALRF FROJECT CSTIMATE PAGE NO. ¢ 56
FIMAS AREA DETAIL RUN DATE ! 10JUL91
ANDORJA FROJECT IATA DATE!
FROJECT NUMLER: 3754-15 RUN TIME : 14101311
AREA WORK SEQ WORK UNITS UNIT WAGE MANHR cosT ESTIMATE
NO. CLAS NO. CAT. NEGCRIFTION CQUANTITY - COST (MH) RATE  TOTAL GOURCE
580 WATER SUSFLY [AM
530.1180.01 100 WATER SUEPLY DAM (LY IBCGTAR KOMMUND) 1 LS AT 0,00 0
LAE 0.00 0.00 0 0
EQF 0.00 0
SUR 0
ITEH COST e p—
i 0
SR0 WATER SUPELY DAM 70TAL 0
0
COST TYEE T T
D TOTAL 106917
16846781
LEGEND:  C-CALCULATION EASED ON QUOTES  C-CSTIMATED  F FIRM T o-guoTATION o S
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3754-15
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AREA DETAIL

[MAGE NB. ¢ 97

RUN DATE ¢ 1BJUL91
DATA DATE!
RUN TIHE ! 14101311

QREA WORK SEQ W
NU& CLAJ NOo C

660

e e i+ i B W

640.9000.01 ?

LFGFNH

ORK
AT. DESCRIMTION

CONSTR. INDIRECTS

00 CONSTRUCTION INDIRECTS (104)

660 CONGTE.

C CALCULATIDN BA"ED UN GUDTE“

QUANTITY

INDIRECTS

E ESTIHATED

F-FIRM

UNITS

LS MAT
LAR
EQF
CUER

IT
COST (HH)

WACE

0.00

TOTAL

Q GUDTATIDN

RATE

MANHR CosT EGTIMATE
ToTAL SOURCE
0 E
0 0
0
1684678
ITEM COST =omr s m
- 1684428
0
1684478
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AREA WORK SEQ UORh

NU. LLAS NG CAT. [CS CRI.IIDN QUANTITY

670 CoFeCaMy

670,9570.01 900 EFCHM 1
670 E.F.C.H.

LEGFNU C- EALCULATIDN BASED DN GUUT[S E-CETIMATED FFIRH

FROJECT ESTIMATE

AREA DETAIL

R QUOTATIUN

FAGE NO. 5B

RUN DATE & 18JUL?1
OATA DATES
RUN TIHE ' 14 01:11

UNITS UNIT WAGE HANHR cosT ESTIMATE
(COST (MK RATE  TOTAL. SOURCE
LS MAT 0.00 0 E
LAE 0.00 0.00 0 0
EOF 0.00 0
SUE 20384560
ITEN COST eioemmmee-
- 2028440
TOTAL 0
2028440
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“EOJECT CSTIMATE
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AREA WORK SER WORK
NU. CLAQ NU CAT. RES CRIF{ION

530 CONTINGENCY
680.,9800,01 900 CONTINGENCY (10%)
480.9000,02 7200 (ROUNDING-0FF

COST TYPE
LEGEND. C CALCULATIUN BﬂSED UN UUOTES

ALLJUSTHENT

&00 CONTINGENCY

E-ESTIMATED

AREA DETAIL RUN DATE ¢
LATA DATE!:
RUN TIME ¢
UNITS UNIT WAGE HANHR cosT
QUANTITY COST (HH)  RATE TOTAL
1 LS MAT 0.00 0
LAR 0,00 0,00 0 0
EQP 0,00 0
GUB 2056991
ITEH COCT -oemomes s
2056971
1 LS MAT 0,00 0
LAB 0.00 0,00 0 0
EQF 0.00 0
SUE 90
ITEM COST =-vmmvmr=
= 20
TOTAL 0
20570¢1
I TOTAL 0
5760219
F-FIRM 0-QUOTATION _ o

SOURCE
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FIMAS

ANDORJA PROJCECT

FROJECT NUMEER: 375413
AREA WORK SER WORK

NO. CLAS NO. CAT. NESCRIMTTION

ALRF

' WAGE
RATE

UNITS UNIT
COST (HMH)

QUANTITY

CONTINGENCY

FPROJECT TOTAL
106917

LEGEND!  C-CALCULATION BASED ON QUOTCS  C-CGTIMATED  F: FIRH G-QUOTATION

HANHIE
TOTAL

FAGE NO. 3

RUN TATE @
DATA DATE:
RUN TIME @

Cas

60

18JUL91
14301311

~ ESTIMATE
SOURCE

ra

4627000
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ANDORJA MAGNETITE PROJECT

APPENDIX E
DRAWING LIST
MINING
50-05-F1 Rev. A Kuliberget Area
Open Pit Plan
50-05-F2 Rev. A Kuliberget Area
Open Pit Cross-Sections looking Northeast
50-05-F3 Rev, A Kuliberget Area
Underground Pre-Production Development showing
Gropa Orepass
50-05-F4 Rev. A Kuliberget Area Underground Mine Layout
Lower (Footwall) Level
50-05-F5 Rev. A Kuliberget Area Underground Mine Layout
Upper (Hanging Wall) Level
50-05-Fé Rev. A Gropa Area Open Pit Cross Sections
Looking North
50-30-F1 Gropa Area - Final Pit
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FLOWSHEETS - CASE 1

100-10-FA1
100-10-FA2
100-10-FA3
100-10-FA4
100-10-FAS

Rev. B
Rev. B
Rev. B
Rev. B
Rev. A

Crushing ar.d Grinding
Concentration & Thickening
Minpro AB Pilot Plant
Ancillaries and Reagents

Product Handling & Storage

FLOWSHEETS - CASE 2

100-10-FB1
100-10-FB2
100-10-FB3
100-10-FB4
100-10-FBS5

Rev. B
Rev. B
Rev. B
Rev. B
Rev. B

ARRANGEMENTS

100-30-FA1l
110-10-FA6
240-10-FA1
240-10-FA2

Rev. C
Rev. B
Rev. B
Rev. B

ELECTRICAL

130-19-FA1

Crushing and Grinding
Concentration & Thickening
Flotation

Ancillaries and Reagents

Product Handling and Reagents

Overall Site Plan
General Arrangement - Ship Loading
General Arrangement - Concentrator Plan

General Arrangement - Sections A-A, B-B

Main Single Line Diagram
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-P- TRANSCONTINENTAL G, g

A ENGINEERED
A, PRODUCTS LTD.
FACSIMILE COVER SHEET

FROM: TRANSCONTINENTAL ENGINEERED PRODUCTS LTD. DATE: _SIZANE 5, /997
NO. OF PAGES (INCLUDING THIS COVER SHEET): [{)
10 Ao bnes) Tak.,
ATTENTION: Bt Tic kel
FROM: Sz lé_o_écﬂ.m/
SUBJECT: B2 &&'Z_&/Jozz
COMMENTS:
_?@LMWMM )72

=l o /2) A Gnt RN Gk Con/Esoe s o

740 /z’) /‘/0@/2.9.«1/723(_ éo,q_/:/c_lyo,e\r

As Drscossed coptiae, Codrisniml HSHHC
NSUTBrr [S WoT Ry Pe,a: Gonfp&'?"/ﬁz/a or/

S ars i Brr ile27is. BRsEN ont LSS & pr s 7
Escs, /o2 .év Yodkusfe s THERE wodeo b& e
Floblerz 6044/6— T2 G NTrrotleErr BELT A/;.anz/
bR To Y K T Trre lLEST Tivwr  Cont7Tin/ SAsTRE

. \J"UPPL/V S w g INASTESL .

'_@mﬁ 2osee [ Horizowras Caves)
56//5#5‘2 /Qoz)g.;;r JRoSSF =T
S r Zm/cs-/é) /7 //4/ /@'J  SL Q0. (.5, Dues

/4544{/?7 ﬁvdayae TE St PLOA TSR
15727 Lonte © o £L4 (3 “a)) £ 153,600, (5 wces

PLEASE ADVISE iF ILLEGIBLE OR IF RECEIVED BY THE WRONG COMPANY.

#1 - 7449 HUME AVE., DELTA, B8.C. V4G 1C3
Tel- (604) 946-1167 Fax: (604) 946-1899 Télex: 04-357738
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- 4B TRANSCONTINENTAL
M@ ENGINEERED
A PRODUCTS LTD.

FACSIMILE COVER SHEET
FROM: TRANSCONTINENTAL ENGINEERED PRODUCTS LTD. DATE:

¥ NO. OF PAGES (INCLUDING THIS COVER SHEET):

TO:

ATTENTION:

FROM:

SUBJECT:
COMMENTS:

//oge/'zw/r:a& CNvelSs g ASSurvED T2 Vs /o0 %
DV . Y

- EANCr ANEE R A/ G

- Qe HelDioks cwe. BalTs Ruclaryss,

I-QQEZ’A, SCCal2es , plow s RANO CHOTES

- Poll CHoRo Scw.TCHES .

- DLIVES 1MC- I P07, KEDUCERS, Lo/ inSs

- S#/fery Gvaeos

- Cue SR ACew RO TEerria ol R RIANGE .

o 7857 S 2 DIl \ERTE on -
%J@%MM&;}M@& L a2 V70 DiERSE

Coele L HJitl ée I THE Vel oS ca JATie
Doy Tois7/[9/.
ﬁéwf

Ny 74

" PLEASE ADVISE IF ILLEGIBLE OR IF RECEIVED BY THE WRONG COMPANY.
L

#71 - 7449 HUME AVE., DELTA, B.C. V4G 1C3
Tol: (604) 946-1167 Fax: (604) 946-1899 Tolex: 04-357738



. 19145 TORRRENTLSUIRh, (G0 2461659 ) pR2

& EQUIPMENT COMPANY -
TELEX: 50700

‘98804 © SOBARTAAN2 -
o vopio S Mmtlt M NEIE fa

T
[ [t

. P
o TEANSCONTINENTAL
. OF PAGES_2
| GCONTINENTAL CONVEYOR FAX NO: 205/457-4233 WMWWM e

¥
I

SUBJECT: HACD Budget Proposal For Eilbotn Engineering A

' 20 HAMDLE APATITE AND MAGNETITE SOPERELIG

l B - P ‘ - 1 .
SRS S A RS &
Continentsl Counweyor is pleased to provide a budgetary price for two (2)

. High Angle Conveyors-HACs of nearly identical desigu snd arrangement.

The BRAC .conforms ;cn‘nuuy'.‘co the following: i y e, FreT : &

- Gensral! . . %%é'g’i : 'D(Scﬁ%
SRS . 1 P me®2 - U
|

‘Materdal Apatite - Nagnatite/Superslig - i
- ~Density 2000 X6/ - 2240 ¥G/* _ i
. --lump Size Yax 115 M - Max 115 M . g
Dasign 2ate 167 KIPK . -« 71.7 MYPR AR E L
26* -2 G oS

. Gopveying Angle .

t
.-Approximate Langth
‘Balt Width
Belt .Speed
. Dxive Power

21.5 M - glisM ) -
! o K4

64 ¥

762 104 (30™) . - 762 M (30) Ca

.76 /s (150 ¥B) - 536 ng/s- (150 FPM), :

15 HP - . a’ sy E
‘ ﬂaﬂ/ﬂ et

Your, budget price FOR factory for eich HAC uL T TR,
. 1‘ .l.l.'l'.lll..l...'l...l..'....c.lUl L] m].l e e 32721 .'.- Y

—————

o
TR

'&OE‘,'O!:M._ .lz .!z- Coutinsutsl Conveyot: 5 s
-.Bagivecring of HACH® .' ' |
- $tart-up NPCW.t.IM (one (1) man, two (2) vni_w at jobeite).

- All sonveyor hardvare including balts, pulleys, idlers; fully
equalized pressing rolls, belt scrapars, plows and chutes
136/n38 ' i

;-‘ri 3
R
"f“’f’i -



(2138 TBRNEONT A Tqn 59412461897 p.2f:4

Tcanscontinental Ingineered Products, Inc.
June S, 1991
Page Two

-~ Drives including motors, reducers, couplings. aafcty guarde,
backstops

= Truss structure, conveyor 8iringers, end terminal framing
- Access to one side of HACS®, full length, ari at all wachinery

- Covers, over top return belt, windguarde at return top and bottom
balts, full lemgch

~ Safety controls such as: plugged chure, 2€r0 speed, belt align-
ment, emergency stop switches, and pull cord

By Otherses

~ Motor controls and etartars

- Support points for BAC® struccure
~ Prection and start-up

I hope this informatioen is pelpful. I look forward to the epportunity’
 to work with you on this important project. )

1f we can be of further gervice, plesse call us.
Very truly YOours,
CONTINRNTAL CONVEYOR & EQUIFMENY COMPANY

 Ngos Aactoon

Joseph A, Doa Santos
Mansger/Enginesred Syatems

136/nlg

ce: C. B, Bryamt, Jr.
R. MoGaha
D. Colburn
8. Robinson
C. Penfold

ey eor men
Taes A

RN Y L ST
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TELECOPER : ( 416 ) 231-5356 MAY 3 11891
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10 NAME 3 STePde~ 0. KoBinseN DATE 21 o OS5 _ 3
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jﬁ.%OOPER no:___ 84z S977 | coPY TO

PAUL V. TUCKER. P.Ena.
INGRNER

FROM ~  NAME:
v ~NORWA progeT L STSE . D 15~

SUBJECT . ARDIRIA MAGH = '
PLEASE CALL OR TELECOPY

FOR YOUR a0, PLEASE FOLLOW UP

'ESSAGE S‘-w /1]5 we. d.lsc.u usseol |, we nazad bu_a!asé. a‘,glnj

< C.on.)mof‘s ‘gf' aur" ”of'u-l.n.ul
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(Jr'u..n\ on 7_ HAc,d g viz
N L) al—; -
) ‘!"(‘& Loa-J e(eu U 30.5m

_2 " A<
., qj“brta—oﬁu Q»n S7 m 097'“!‘) DsJ\ @(euala'ou SZ ™~
. ].lAC, ¥ Z MD%UL“‘-/QJWFS[W Lan 0.5 m

‘Lariﬁa/\é\.( 2/{\ 54:’\'\ (—f( 7&/"\) d Dlso(- 5lm
A’(SO ) O-O-A(él O A Prtc.-e_ Z

' | Y)Qf' S6G m -Qo«\.., (7!.7 £,

be\deq‘ors ' S_Qpers\'n\
S\"PlOd-HM Y-\;\"‘ '37 ™~ janjj (?w é—/

(:}w-.Llc @ulk D&MS|L~E = 2000 fa\/m

MMMIJ"“L w oo = 2240 u,/,,.,\ : '
I . %& v _&QWJ
AS

ARE NOT RECEIVED

POSSBLE IF ALL PAGES

f| PLEASE CALL BACK AS S
TELECOPER OPERATOR:




TELEFAX AISCO SYSTEMS INC.

2 Qisco Lo e T 0 S
LRI
10 KILRORN TINC. TeLEFAX NO:( A6\ 2318356
ATTENTION: ~DENNIS KEAY pATE: _MAY 27, 191l

EFROM: RoR RawbdAL_L

paGENO: L s\

DENNIS
THIS 18 A RUDGET TRicE FoR FIMAS
ANDORIA MMAENETITE PROIECT  VIBRATORY FEEDERS

N oNLY CERERRL. KINEMATICS  MobdeL ARC 84 -0 HS
PARA- MOLNT TI  ADIUSTABLE RATE FEEDER. _
@ 84" WIDE BY JO'-O" LeNG w ! TH DRIVE MONED

REL-LL DECK. URNIT bl CoME ComPLETE
torTH  y2" THick AR PLATE. DECK AND SIDE LJNGRS,
19 HP ADSOSTARLE RATE DRIVE , MANDAL
PNEUMATIC. CONTROLLER . AND REOURED 1SaAsTIeN
SPRINGS WITH SEATS

' .00
EUDGE_T RlCE ot ee . - # 60}000

) ONLY GENCRAL.  KINEMATICS NODEL ARC 42- 10
PARA- MoLNT JL  ADTUSTABLE RATE FEEDER
. IO nm WINE. BY BCOO mn LONG wITH DRVE
® MOLNTEDR RELOW DECK . DNIT wiLlL Come
COMPLETE. (wWITH Y2" THICK AR PLATE ID&K
AND SIDE LINEGRS , 5§ AP ARIUSTARLE
RATE. DRIVE , MANUAL PNEUMATIC CONTROLLER
AND REQUIREDR ISoLATIoN SPRINGS (i TH
SEATS

BODGET TPRICE .. o« - - 3 Z0,0QQ.""

sy
12 Foad BILS-BEL-9Tr X¥d  SEISAS
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111 - ——

MiINELAL sYSTRMS
pate : June 4, 1991

cEND TO: Kilborn Ing, Toronto
Attn: Mx. Paul Tucker .

Telefax Nos 416-231-5356

SENT FROM : NMary Fu
Allis Mineral Systens
Kirkland (Montreal)

SUBJRCT: Andorja Magnetite Project, Norway (
Budget Pricing on
(1) VIN-100 Vertimill

@

MESSAGE: In response to your request for budget pricing on subject mill, we
are pleased to-quote, based on Your preliminary information,
budgetary prices as follows:

Item 1 ~ One (1) only VTM100 Vertimill complete with splitter

box, reducer drive, motor and couplings, excluding,
piping, jnstallation and motor starter and controls.

m‘t ni“--..-oo-oooo.'.OUC.C..“ 111.’00.00
¥.C.A. York

Ttem 2 - One (1) only recycle tank pump assembly, unlined steel
tank, flanged inlet port, fixed ratio v-belt drive and
8CI motor.
mu.t me..‘..‘...I........-....ug 1"°°°l°°
(] ?.C.A. York/Toromto
We currently have a nev vIM150 in stock which is available for
shipment in less than two months, subject to prior sale.

m«............‘....................I-....“ 1’°'°°°.°°
e -7 Yozk

i

ees/2

ALLIS MINERAL SYSTEMS .
mwmmmm . TEL.: (514) §94-9400
18777 HYMUS, KIRKLAND, QUEBEC H9H 3L4 Fmg1g-euwa
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41LIS

MmINERAL SYSTEME

1. All griccs are in Us funds, duty and taxes extra where
applicable.

2. Delivery approximately six months.

We trust that this is satisfactory for your current requirements.

() : )
Yours very truly,
Mary Fu,
Application Specialist
BS/ah

oc: B. See Hoye

x% TOTAL PAGE.@B2 *x*

R e T T
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m - - A‘-— plg Yeu Heove Quegrrror
- PUMPS CANADA  Yerpss Chee Mé . .

XK Diviston of Baker Bughas Canadd lnc. 4/ g
nmmmomuwm

FAX TRANSMISSION COVER SHEET

o AL (Wireersasa £ PAXNO. ___3f__.£2— 256
coneany LLAC TR 2R 4L mm_f__"‘lg /4/?/
e ZBR s 2 smion e |
FROM . JIM CUSHRAN . pace__ | oF / I

’2‘;“‘ I ;"A‘Q&r‘ ‘ oW~ g /& f 121 ’. -, 2 oy W
(]

-5 DA ; 6 /e N CA

. A . _

Ma&__ﬁa&L—-ﬁﬂm V-besk Férac |
[{fo  &I332

SN2—-Si0o x48" " $23(= 287 [(of 1
SLL({ _,5:[09'&48 _£__£3_ [2e S% gé £218 |

SN [—Sfoo w36Y 4828 .1790 5 SR
. FReTH .
SI@d-Sloc 72 106A2 q(5 _ 4doH/ 2325 922
SA{4-Slee x22% Qle 4id 2ol 2c0 [A265 |

QNP —STee ¥231Y 62 PEA SN2 7,7 A 225
SME-&/oo 3% 13598 2043 STH. Ko  Jé2o
SKd-S(=e 12" [oGRBe 419 2oHf 3eo JIC7 4
_séLL;é—?oo w27 6 9Z | 282 [oHy [l® 723(8
— Vecha/ sllak :
TPNB-Geoo d32( 12e :ﬂ! Fo__F4972/( |
1TZ2NR -~ ecce  Zol3 223C X s & -;?4?
TorAc Fall Sker LAKKE C’zrv A 5 ==
/_S‘ FoArr2 S 12, ﬂ‘7

OF PUMPS & PUMPING EQUIFMENT
,(: Y Galighee [ BSE | Wamas | Bidrostal | Waniflarwe | Bydrogriiter
Z hone: (416) 6251637 Fac  (418) 625-8170 -
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: TELEFAX -REFERENCE # 2346
Sala Machine Works Pt

Y3/ o

Mississanga, May 10th, 1991

Kiiborn Inc. 231-5356
2200 Lakeshora Blvd. Wast
Toronto, Ontarico

MEV 1A¢

Attention: Mr. P. V. Tucker

Subject: ADORIA MAGNETITE PROJECT
Your Ref. #3754, Div.: 15

Dear Panl:

Following my telefax #2304 of May 6th, 1991 showing the budgetary price

based oo your equipment list, attachad plaase £ind 8 copy of tha budget

quotation dated May 3rd, 1991 ¢or tha SAG mill, as discussed todsy. This

ﬁd n':ns:epu.d by our Kirkland office and pricas ars sxpressed in Cana-
an .

J. Pospisil
. Minaral Procassing

MJP/sb
Encls.

Member of the Trelleborg Group

Boliden Alils Canada ino.
Saje Mechine Works Diglon
2150 Mavi Acad, Masheaups, Ontardd LEC 178 Tolsphone: (418) E70-2120 Taln 04-081182 Fex (116) IR-0608




{

SITATI VA 18I18vVvpLVl ivmY ? W W wi ot Yowwiom o

MAY 6 "81 14148 FROM B ALLIS KIRKLAND PAGE.001

» boliden::li

8END 1.~os SALA MATHINE oL KS DATE: MAY. 5{4\.

Avini Milos Pospisit ‘
TELEFAX NOt (tHE) 270~ M40 URGENCY1 MORMAL!
SENT YROH 1 Maty Pt URGFNT?
AURTECT ANDORIA (RoTELA, nohmay vRRY yReEm: X~
MESSAGE!

auu.s-a) s - Fwp  AuiGer fRuLES oN ANDALIA
foTe] . A IEWMESTO 6y KUBNA . -

®
B Lrortfs-
lf ney INCIUDING COVER SHEET
Marmber of the Trefeborg Growp i,
BOLIDEN ALLIS CANADAINC. TR g aoun
nmm . PANI(Bt) ABA.1mA

.
e R4 . o
. p
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MAY @ 81 t4148: FRON B ALLIS KIRKLAND . PRSE . BOZ

(> bokden all's
Do SELITAX QCKNONTOATION SEART
1
_pate t may 3, 1991
SZWD TOt Xilborn INC. |
Atta: NY. Peul TUCKer . «
Telefax Noi 416-231-8386
SENT FROM 3 N
m!m Allis Canada
SUBJECT: ja sagutito Project, Xorwvay

i! u"ﬁu“nfz 10" (EGL - Lu.nlﬂ

T

4ia. x 10 O/F

&mm :n nw to m requast for budget priﬁ:gnm-mwt aille,

based ormatd
m«urrnrlchuufo ovs: on your pre o

hbriuhd oln{ cast iron hndl. fend chute,

steal fabriostad u.chu'qa tnmni.nn tromnel scresn, steal

geay and forged alley steal pinien, trunnion m trumnion

hearing and pinionshaft bhear tng n'nl, trunnion

:ﬁ:ﬁ- pinien baaring saleplates, zl.nua bearings, main
and ubrication and automa

. Linexs & Hardware 090 (ffr“'
% grinding Hedia 5662 | K
P . . . Ipstallatien and Pield Assembly 3,67 ¢b*
-Foundation Bolts V24 * 0 -6!}5
. ., Imtercomnecting Piping 4.266 ¢°°°
m M“oo-ocoooqo.aou-co-coooooooootatc. 3,079,380 ' 3" ‘
Itsn 2.1 - {3" only ::.er.:oxy steel head liners, shell liners and
= ‘gr-u . vaar platas, coxplets vith necessyry
m Mn......................uu...-u-l 365,860
deww /2
BOLIDEN ALUC OAHADA INC. . - TEL: (914 0040400
mmm FAX: (§14) 8340619

o
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NAY € ‘81 14148 FROM B ALLIS KIRKLAND . _ PRGE.e@3
. ' . . '
> bolidenalls |
\%) ( ¥
SULINGN ALLS CAMAD IRC. -
) aje ———

" We have Laged the =ill sise on ore 5.G. of 3.4, ball charge 0f 6t and your
requiremsnt for a 5000 P 8AC Nill. '

Iten 2.0 - Ona (1) ch&yl':h'iaww;ztlwhn-nlnmm&m,
m;nwmmmmwmunmmm
® ' shall, cast iron hsads, steel and forged alloy stacl \

mtﬂw,fmm trunnion liners, trxurmion \d-
-,tmnniﬁnburlncm. txunnion bearing soleplates, GY\
pinien bearing scleplates and autamatic gear epray asystea.

Exaluded: : '

Por rt. dia. fully Autogenous xill, shell langth of 14'=2"
vul.bz':mind ﬁﬂ.l price addition o}t d‘pu liners m°m11 ...gﬁ} J‘}
\\\
\
)

Noter :

Liners and Hardvaxe M 3%2 _
Installation & Field assembly : f%bv_
Foundation m“mm ft’ Tk
Taterosumecting Lkt 5T o0

Item 2,1 - 1) only set of Wi-Bard liners for fesd end
'. saln tgr iten 2.0. 1. discharge end ,/4“

1

ot m..ooo--coo--ooooocoooocooooooooov-' 56,300

£

1. Abeve are in canadi . '
m'i.ou : an funds. Today's budget. Duty and

3. Delivery: i2-1¢ months,
- r.c.l._._cupphg peoints.
' vesd

I I e —
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NAY & '81 14147 FROM B ALLTS KIRKLAND PAGE .04
> bolidenallis
' . ole
Ne trust this is uguhmry for your present requirements.
Yours vexy truly,
®
. tion izlist
/b app spac
e B. Bee HOY®
®
Momber of the Treleborg Group
(" BOHIDEN ALLIS CANADA INC. s 510 S840
W - FAX: (814) 084-0418

. »% TOTAL PAGE,BQ24 **




SENT BY:Xerox Telecopier 7020 i S- &-91 10:08AM 4162708986~ 416 2315356:8 6

2839591 14134 SALA INTER/GLE 46-224-17114 -3
PRICE LIST 10010219
M CLleatrsantore for GALA Punpe Date 05/90
J-phass aquirrel oage IP 54 1/t

L &
Sulgotﬂutul 10010249 of 04/89

T ptim are NET, ox works 3ALA, including ssoembly, including packing, and ml-d
1§ — 1990-12-01,

1’* tpn, 30 Hz
Rﬁh& Type Rated Foot is
PY T 1tc Speed Soynted
1)1 KT 90 S 1410 1140 - 5@
19 NT 9O L 1420 . 1.3%0 - 22F%
z}2 MT 100 LA 1430 1,610 -272
sio NT 100 LB 1430 148 -228
4{0 er N1 M 1425 2,328 - 395
5is W 130 8 1428 299 -506
7{3 L MT 3L M 1430 3.179 -¢37
1]jo MOT 160 K 1450 3,133 - BEF
13,0 MOT 160 L 1435 6.608 /1D 4
10 NAT 100 M 14700 , 7.5 —/33?&:',.
2 Mt 180t e 9.393 —/55#? ‘._
b MaT 200 L W78 . - 12.080. v2/0 €ik .
» mTitss 1S 13.310 -25% ..'54'5 -
4 NOT 225 N 107, BRI 10588 ~3/205:¢ A
® 9 | . MBT 250 M 1473 N - B —3’?4( 2hM
73 | MOV 200 § 1480 2.0 - 27 57 51,
% | oY 2004 1800 80 -5977 .
10 | MOY 315 S 1480 03.998 -7224 W1, .
132 | © MY M5 WA 1480 .43 -B75Z 3.
1%€0 ! oY 315 '@ 1480 63.933 — /0704 8.
200 | ey sy 1483 (76,983 /2237 81,
250 MBY 355 A 1483 9208.420 ~/6478 W
315 MBY 395 LA 1403 I3 /988§ 2.

!
i
The :1.:'1:“ sbove are vallg for ASS-maturs. Other motors by request.

<
4oy 20 1871
ifl'.:xh) :o”|7{81~(
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832591 14134 SALA INTER/GLEG 46—Z24-1T7114 - ]

—

©® boldensiis

res/ng 4

1991-05-03

E Total price

Phogphate/silice froth purp K Yl.am - £0007

F superslig ueg eep 90 - sck  200.008 — 3 codl

Supjralig eurge tenk 7000 8 x 7500 H six sso.0on - D8 000

Suptralig surge tenk egitetor &x 230.000 —3F2,000

Supgralip sgitsted mill sEK 168,000 —28.000
® sralig outge tank pump €K .70 — 6000

ralig magnetite disg filter %K 1,900,000 — 32/,00 ¢

’ t surgs tank sk 2%0.000 — #2000

Pighent surgs tank agitster g 103.000 - /7,000

ug+ent eurge tenk pump ' gk 210 ~ S, 0007

Pighent rilter prees £« 2.400.000 — #5000

sl table tsile pump box 23008 x ZSOOH HNot quoted
- N f. 000 r

Spitale tsble taile pump (2) SE<  693.600
tite thiokener snd rekse 17000 8 «x wso0.000 =-/35.000
tite Lhickener 1ift Ineludod sbove
Maghetite thickenez underflow pumpe (2) 8Ex ~  54.400 - 2.000 »
Clepuifying syclonoe 354 § Not quetsd '
® Meohetite regtinding mill § 2400w L3000  SEX 2,000,000 — F38.000
P box 1300 8 x 1500 H Not quotsd
Lile regrind pumps (2 sx  us.000 — 240007
Grond megrwtile weg. wep. 3) stk &54.000 — //O.000
megnetite surge tank snd sgitator
5 . _ §EK 1,010,000 — /71000
megielite surge tark pump s€x §3.200 ~ //,000 <+

Maghetios ares sunp pump SEK NS0 — B.200 «
Revirsing screw conveyar 900 am 8 Not quoted

1




) SENT' BY:Xerox Telecopier 7020 : g5~ §-81 110:074M 4182709886~ 416 23153568 &
[ 7 g 2] s SR INTER/RLS 46-224-17114 264

© boldenels

PES/AE 3
1991-05-03

fotal price

Apstite conditionsr tenk mgitestos sEx 165,000 - 2B8.cEQ

apatite cougher flost oells (6) SEK 1,300,000 - 220000
Apstite rougher froth pump ond box g&x 70,000 —/Z2, 008 "

Apagite sosvenger flotation cell SEK 1.300.000 — 254007
Apatite scavonger froth pusp and box LK 70,000 — /Z.oc0 *

Apatite firet clesner flotatian colls X 1,250,000 — 2//, 000
. Apetile first clesner footh pusp end box  SEK 70.000 —_ /2, 0CO"
{te Fisat cleaner tails pump(2) K  65.400 — /L cCC 1
ite sscond olesner float cell - SEK 1,230,000 = 20 GO0
Apatite seeond clesnar frath pump end box SEK 37.100 - & . oco T
Apatite second clesner teile pump (2) K W0,000 -~ P4 00"

Apstits thickener deive snd reke 10.00G 8 EX 400000 _ LLron
Apebite thickener 1ift (inel. in prios abeve) g
Apafite thickenes underflew pumps (2) KK 4400 -~ ZBvocc -~
I-v+r-£ng sorew conveyar 600 B Not quoted

cx%: fying cyclonea 375 am @ Not quoted

Pridery spiral gravity ssperators (20) sTK © 470.000 — #3000

. Secpndary spiral gravity separstors (20) %K 470,000 —~ 73 006
e detk (ravity concentretiig Lables(8)3EX 1,344,000 _ 727 00O
Y conc. pusp bax 1200 & x 1300 H Net quoted
Table conc, puwpe (2) K a0 2~ Sooo-
superelig eag.eep, 9OF sk 20,000 -SLopo
Clapeifying cyolons 254 3 Not quated
. n;t-ug rogrind mi1l 1500 @ x 3000 L sy 95.000 -~ f5Lelo00
Pusp box 1200 me 0 Not quoted
s slig regrind mill pumps (2) WK SAM00 - 2000+
te flotstion cells (6) seX 500,000 - BLoco

8ilicate flotstion celle (6) ®K 500,000 - ZgLoo0

|
|
i
i
i
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me

PES/AL 2
1991-05-0)
Equipsent Total price -
Puap bax (2) Not quoted
SAC nill pusps {(2) S 10400 — /20207 & ots oL
Will sump pump SEX N0 — Dooo +
0/H ‘crane vectiosl Not queoted
0/M erene harizontel wo.
. O0/M crane trevalling “ »
Megisep 916 0 x 3000 W (5] sEK 1.745.000 — 20 000
Demygnetizing Coll Not quoted
Thi¢kenar drive and zeke 30 000 & SEK 3.900.000 — £52.000
Thickener 1ift motor (inel. ebave)
Thickener underflow pump (2) gEK 130400 — Z22.000 ¢
pump box 1200 @ x 1200 H Not quoted
surge tank fesd puspe (2) ek 81.000 B /0004 Zc. .
surda tank pupe (2) €K 145.00 — 25,000 +Z
Surge tenk $000 @ x 9000 1 - SEK 160,000 — /Z2. 000

surge tenk egitetor SfX 541,000 — Se.000
Belt conveycr width ¥OU s NOK 6.000/%
Bo1f conveyor width 600 MK .000/m

® Sulphide canditionar tank 6000 § x 6000 W SEX  373.000 T £3,000
Agitator for ditto gk ws.0m — 28,000
sulphide rougher ricst oell (edx) seK 1,500,000 — 252000
Sulphide rougher froth pump X 10,00 — /2,000 *
Sulphide clesnsr flctatien cells (uix) &K 1,000,000 — /62,000
Suiphide clesnsr froth puep ok 34w — & ooo7
. sulphide thickener drive erd ruke 83000me OEK $50.000 — 2,00 Y

Sulphide thackener 1ift (inol. in price sbove)

Sulphide thickenet underflow puRpe (two) 9K 24400 -~ Qo007
Sulphide apstite drum filter 9EK 1,000,000 = /62000
Apetite conditionar tank 6000 B x G000 H 8K 373000 -~ £ 2 opg
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@W&ﬂ@

P E Sendgran/AE

1991-05-03
W, € mppns
ANDERIA PROECT NORWAY Zos
sl >
Srushing and Grinding
Total
100 ton dasp hopper v N 1.600.000 —Z2FF 00
Bolt Feader 1200 ¥
Jme Crusher 1050 x 1200 v NOK 2,350,000 — BEE.C0C
. salt Conveyur, seu belew )
Vibgating Feeder (2) v aok 350.000 — SELCC
Crusher Suwp Puap 100 @ - $.000 — 5 L0 PRy A T R SR
a.ul conveyer No. 2, ses below
:‘11 conveyor No. 3, *
ila deck screen _ NOK 300,000 — L7060
cﬂl‘:rm:- o~ NOK 1.700,000 — Zod oco
Bell convoyor, ces below
Sc 1220 ¥ x 3030 L NOK  150.000 {circular motion
| scraen) - 230cC¢
Hq{ Gope 916 8 x 900 ¥ gk 200.000 — 54000
box 900 # x 1200 W Not quoted
Non iwey puscs (2) gEK k00 — oo ”
Oey [neg sop y sx 140,000 —24 oOC
Boli cunveysr No. 5, see belew
. flos well belt conveyer, ee¢ bolaw
SAC aill Not quoted
Cyclopec Not quoted
s 1220 ¥ x 3030 L ok 179,000 (Circulsr wotion
: screon)” 2eco0d
Scréen 1830 ¥ x 3030 L (tws) SEK  650.000 (Linesr motion
i screen) — /70,000
. Meg! sep 1200 @ x 3000 W SCK m.m_yg’oao

netizing ooil Not quoted

|
[
|
l
|



« Telecopier 7020 § 5= 6-81 i10:06AN 4162709986 416 2315356:% 1
- ach orks TELEFAX REFERENCE # 2304
* a M ine Wi (6 pages total)

Migsissauga, May 6th, 1991 f' 3 LA/_ ( /\

Ki{lborn Inc. (Fax 231-5356) . 7 SN
2200 Lakeshore Blvd. West / . ) f
Toronto, Ontario -
M8V 1A4 '

Attention: Mr., P. V. Tucker

Subject: ANDORJA MAGNETITE PROJECT " - L
Your Ref. #3754, Div.: 15 .

. Qur
Dear Paul: ' £ B
Furthar to our mesting and subsequent telephonea discussion, enclosed

please find a copy of our budgatary prices, based on the equipment list
you furnished us with by a telefax, on April 25, 1991.

Although all prices are from our Swedish offices, the equipment quoted by
our Sala office iz expressed in SEK (Swedish Crowns), ex. Works Sweden,
whilst the crushing and screening portion of the quote is in NOK (Norwe-
- gian Crowns), ex. Works Svedala, Sweden. For CIF site, please add 3% to
these prices

The ricea a clu of gl tors -~ for applicable price
please refer to the attached price list showing Prices for 3 phass squir-
ral cage motors. All other equipment prices are inclusive of the electric
drive motors.

We trust that you find the attached information to your satisfaction and

. we look forward to being of servica.
L (
dips e 867
2 1 ‘
$.708 Cdon ¢ 110 1
[ nok-= ' Aty N -
g = j||z7lw _/‘/ . »t
IS¢ '
f" |/‘( [ |;
Member of the Trelieborg Group —
Boliden-Allis Canade inc.
Sala Machine Works Division P
3138 Mavis Road, Missleseuge, Ontario LC 1T8 Telaghone: (418) 370-2170 Telpx 00-081182 Fax (418) 270-0600 +
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;rpee, Inc. HUMPHREYS i
A\ FAX FROM CARPCO, INC.
Postal Address: 4120 Haines Street, Jacksonville, Florida 32206 U.SA

FACSIMILE NO. (904)353-8705
DATE TRANSMITTED: May 22, 1991

Telephone (904)153-3681 Telex 5-6367
CARPCO

FAX REF. NO. .
NUMBER OF PA

v Daw v
FAX NO. (




e e tiRa A AL LRI JHR TEL NO: W43I538785 #13S PQA2 — e

=arpee, Ins. Humphreys’

4120 Haines Street * Jacksonvile, Florids US.A. 32208 « Phana (904) 353-3881 ¢ Fax (904) 383-8708 Telex: 5-8387

L ——

QuotationNa HQ-383
7 KILBORN LIMITED

2200 Lake Shore Blvd West 5} 1991
Toconto, Ontario M8V 1A4 w M2,
Canads ShoVie: Ocean Freight Collect

FOB: Southeast U.S. Port

ATTENTIONOF Mr. Paul Tucker
Yorme:  20% with order

DESCRIPTION
. Project: ANDORJA MAGNETITE

1) ROUGHER SPIRALS
We offer two banks of each consisting of t double-start HUMPHREYS

PriCe Per BAAK .. .ouuuveennneneerannneccecerasanseeins USS 47,880.00
Total price, two banks (total 32 SIATEE) ..coeueerenannnannn USS 95.760.00
2) CLEANER. SPIRALS

One bank of sevea doublestart HUMPHREYS MODEL HC1750 SPIRAIS

- -t T

e USS 4392000

complete as above.
Price per bank (total 10starts) .........c.ccoiiiiiiinn US$ 31,730.00
TOTAL PRICE ....ccvcvervmveveccccccccccasananaas US$171,410.00

SHIPPING SCHEDULE: 14-16 weeks from receipt of firm order.
mthMdﬂnuwﬂmmmm 90 days from dete hereol.

Respectiully submittad,
ine.

The Condicions of Sale printad on reverss side of thia form
congtinns & part of thia quotation.



- MAY-23—'@3 THU 12:44 ID:CARPCO JAX TEL NO: 9843538705 #135 PE3

Qﬂpu Ine, HUMPHREYS
s
Quotation No. HQ-383 Page 2
4)

CONCENTRATING . TABLES
(For 1L7 TPH Spiral Concentrate)

We offer twelve Wilfley Model 6A Concentra Tables with 6’ x15°, right or left hand
rubber covered wood decks (with wooden riffles). Feed boxes and washwater boxes are

ﬂbemwﬂh urethane lining Head motion is driven with 2 HP/LS kW motor. Tables

are ed to be floor mounted
Price, Per @6k .. .u..oonneenranene et e US$ 13.900.00
Total, 12 decks .......... Ceenee Seeteastecantenerusantesan USS 166,800.00
STACKING DECKS -

@ We have suppiied the Wilfley Table in stacked configurations up to triple deck in the
past leading uoeanddmbheyspm savings. dimnd:& the structaral
engineers who designed the supports for this system the tables

5) LAIINDERS

Steel, rubber or urethane lined collection launders for concentrate and tailings
Price, perset ...cccocnnnene Cesedcassacesenanns cecascaaans Uss 325000
Total, 128648 ...ccivucccancnnacssnsanscsoansancnnnoes .... US$ 39,000.00
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ANDORJA MAGNETITE
HUMPHREYS SPIRALS
DATA SHERT

ROUGHERS CLEBANERS RECLEANERS

L PROCESS DATA

1.1  Material Classified Chromite Chromite
Chromite Fines Fines
L2 Max Size (mm) - Q6 0149 ) 0149
@3 s.Q. of Solids 51 51 5.1
14 % Solids (by wt) 30 30 30
1S Feed Rate TPH 514 23.6 166
1.6 Graia Size (microns) 1% +592 1% +149 1% +149
95% +142 O5% +44 9% +44
L7 Spiral Prodsct
Coaceatrate 1. tph 236 166 1.7
Tallings/Reject  tph 278 - -
Washwater Required —
Sm*/he/Spirsl Start 3 3 3
® Pressure
(Gravity flow oaly

required)
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2
21

23

R

2.7
28

29

EQUIPMENT DATA
Manufacturer

Model No.

Quantity
(No. of Spirals)

Nao. of Turas

Total No. of Starts
Weight Assy.  (kgs)
Life of Lining

Matarial of Coastruction

Distributor
Lawader

Lisaisg . _
Spiral
Distribator
Launder

TEL NO:

9043539725

#13S PAS

Ly s

ROUGHERS CLEANERS RECLEBANERS

Humphreys
HC1750/7

Two modules
aach

coataining

- § double

starts
7

K V)
5500

+20 years

Urethane
Rubber or

Humphreys
HC1750/7

One module
oach

containing
7 double
starts

7
14

2500

+20 years

Fiberglass

Fiberglam
Steal

*" Rubber
Usethane
Rubber or
Urethane

Humphreys
HC1750/7
One module

each
coataining

§ double
atarts

7

10

1850

+20 years

Fiberglas

Rubber
Urethane
Rubber or
Urethase
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R INC.

MO.1D rHoEe £
£.0. BOX 649
'IOWDRNE !
ew ., 4 :MA_RIQ }.m :

Oone (1) only. g x 15" Series C* Hydrocyelone Cluster.
PRICE---==""""""" f-----------'---074.99‘.00 Cdn Funds
One (1) only, 2 % 15 gSeries "C* Hydrocyclone Cluster.
PRIC&-—---—--—------—------------022.986.00 Cdn Funds
One (1) only. 4 ¥ 1a* Series sC* Hydrocyolono Cluster.
PRICB----—-----------------------013,294.00 Cdan Funds
One (1) onlYy, gingle 10° serien "C* Hydrocyclone c/v

Rubber Liner.

pazot---------—-------------—----a 2, 562.00 Cdn Funds
Estimated gxport Packing $)1,900.00 cdn.
F.0.B. Hadimon, Wisconsin.

Eatinated Freight to K.

Y. Harbour is

02.260.00 Cdn.
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J. F. COMER INC.,

416) 8881164 . _ENGINEERING EQUIPMENT . P.O.BOX 649 . .
. : - ST 10 CARDICO DRIVE ~
288-1659 e e GORMLEY, ONTARIO LOH 160 * -

One (1) only, 16 Sq. M. Horizontal Belt Vacuuw Filter
including Filtrste Receiver and Pumps.

PRICE-~===n=mn=====-= e #4908, 000. 00 Cdn Funda
Egtimate Export Crating €2, 400.22 Cdn.

F.0.B. High Bridge, Nev Jersey.

Estimated Freight to H.Y. Harbour to be advised.
Delivery: 26 to 3@ veeks.

!fane {1) only, 57 Ft diawmeter Conventional Thickener
including free standing tank, internal mechenism,

center vgll support in Carbon steel construction.
Peripheral support column by aothers.

|
. } - fqel vell, rukes, bridge, reke drive mechanism and
|

PRICE--~~-~-= B et 8324, @00. 00 Cdn Funds

=

Same w/0 tank and supporte----=- 2144, 000,20 Cdn Runds

.

One (1) only, 37 Ft diameter Conventional Thickener
ineluding free standing tank, internal mechanism,
fuel vell, rakes, bridge, rake drive mechanisam and
center vel)l support in Carbon steel conatruction.
Peripheral support column by others.

——

PRICE==~-w=a=== e m——o— -$108, 200, 0@ Cdn Funds
Ssme v/0 tank and supporta---x-- $ 68, 400.00 Cdn Funds
S =
. Estimated Export Crating to be advised. —

F.0.B. High Bridge, Nev Jersey.
Estimated Freight to H.Y. Herbour is to be adviged.
Delivery 20 to 22 wveeks.

Canadian Funds.
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NEERING. T 3 P.O DOK 649 "=,
A O YRR ' 10 CARDICO DRIVE __
‘ el c T e _ GORMLEY, ONTARIO LOH 1G0

R
l

Five (S5) only, DPings gle @ x 3000 L permanent Nagnetic
Wet Drum Seperators. /// = Y

PRICE--====m==="""""""""7"7°" $16, 242, 00 Each Cdn Funds

4

—

Two (2} only, Dings 916 O x 909 ﬂmfzruanent Hagnetlc
Wet Drum Separators.

PRICE=-~=-====""""" mmm——— ~=--9 8, 153, 0@ Each Cdn Funde
One (1) only, Dinge 916 @ x 900 L Permanent Hsgnetic ‘
Vet Drum separator. . )
- & Py \
PRICE-========="""7"7"7777" ---9 8, 153.20 E.c? Cdn Funds
"‘_"—“-_-—-_—_-/

Three (3) only, Dings® 916 @ x 1200 L permenent Megnetic
Wet Drum Sepsratore. -

———

PRICE----- B commmmo- s 9,886,009 Epch Cdn Funda
i

F.0.8. Nilveukee, Wisconsin. ;

Esxtimated Freight to Hev York Harbour 93, 500. 20 Cdn.
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J. F. COMER INC.
416) 888-1164 _ ENGINEERING EQUIPMENT £.0. BOX 649
24858 : el 10 CARDICO DRIVE
4881650 A : GORMLEY, ONTARIO LOH 1G0
. 4 T

Four (4) only, Concenco Model *999* Diagonal-Check Ore
concentrating tables ¢/v 3 HP - 360 V 5@ Hz

motors.

$43, 823.00 qu Funds Each

Pecked for Export. / wq’/o m }M M .

F.0.B. Ft. Wayne, Indiana. WLM
Freight to be sdvised. A&l &/ £;9 7‘//%

—_— T e e P T T T ¢ s S W T E T

- —
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WARMAN PUNMP PRICES

Prices include pumps, flanges, motors, constent speed
V-belt drives, motor bases, belt guards.

Two (2) only, Nodel 12/10 FAH (CCCG) Sagmill Pumps, 75
HP.

PRICE--—--—-+~wsosssc-sm=n=-=== 839, 803. 20 Each Cdn Funds

Two (2) only, MNodel l1G/8 FAH (CCCG) Non-mag Pumps, 4@

HP.
PRICE-~=-sm==w—com=-er==—ar-==— $32, 606. 02 Each Cdn Funds
Four (4) only, Model 6/4 DAH (CCCG) Surge Tank Pumpe,
20 HP.
PRICE-~-====-se=m=w==ec=r——=== $10, 504. 20 Esch Cdn Funds
Two (:; only, Model 14/12 STAH (RRRG) Tails Pumpa, 209
PRICE--r-~—+==s-e-==r====---" £%8, 326. 00 Each Cdn Funds
Tvo (2) only, Model 2/1.5 BAH (RRRG) Underflov Pumps,
7.5 HP.
PRICE--=-=~==-—-~rmoconm=====< s 4,966.00 Each Cdn Funds

Three (3) only, Model 4/3 CAH (RRRG) Trensfer Pumps, 20

HP.
PRICE-~--==-=ss-eses-e--=-=o22 $ 6,008.@2 Each Cdn Funds
Two (2) only, Model 2/1.5 BAH (RRRG) Con Tables Pumps,
7.5 HP.
PRICE-====vr--—-=cs=ee-m-e-==-= $ 4,966.20 Fech Cdn Funds

Two (2) only, Model 2/1.5 BAH (RRRG) Superslig Regrind
Pumps, =25 HP.

PRICE----==----=—=roo=======" $ 6,371.00 Fach Cdn Funds
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o ——

Two (2) enly, Model 6/4 EAH {RRRG) Nagnetite Regrind
Pumps, 73 HP

PRICE-=~------=s—==-s======n=-= $13, 938. 02 Each Cdn Funds

Four(4) only, Model 1.,5/1 BAH (RRRG) Filtrate Return
Pumps and Apstite Underflow Pumpe, 5 HP.

PRICE===-======-e-~-=-o==m=== 4 4,554,000 Esch Cdn Funds

Two (2) only, Model 2/1.5 BAH (RRRG) Flovtation Cell
Pumps, 1@ HP.

PRICE-=wr=w=e-crmrocc - e=-= & 5,059.02 Each Cdn Funds

Prices are F.0.B. Madison, Wisconsin, Canadian Funds.
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A Division of Bakar Hoghes Canada inc.

EAX NO: 416/231-5356
COMPANY: Kilborn

DATE: June 33,1991

LOCATION; Toronto

ATTENTION: S Geker ~ F

: W.W. STONE, WASHAGO OFFICE

COPIES: M< Androja
Magnitite Praoj.
Norway

NBR _of PGS: 2

Ph & 703/559-8933

Fax # 705/6879-8740

B.F.3

REFERENCE: Androja Magnhetite Project - Norway

Kilborn Limited - Toronto
Feasibility Study
Thickeners & Filters Budget Pricing

We are pleased to provide the following budget pricing
covering the supply of the following equipment!t

I)

a)

b)

MAGNEYITE CONCENTRATE

One (1) Eimco Type B Heavy Duty thickener mechanism
designed for installation in Purchaser s 17 meter diameter
by 3 meter swd mild steel tank and supplied complete with:

B4AOL rake drive complete with drive asseably and 3.0 hp
motor. :

24" gami-automatic rake lift mechanism with 3/4 hp drive.
Two long and two stub aras

1829 mm dia x 742 am deep feedwell

cona sScrapers

bridge with walkway to the mechanizsm centre

all wetted components in mild s<eel construction.

Full Price .cccaccacssssncscavcersessasssans t 140.000-
diameter x 10 disc

102 squarae meter,
arsa and supplied

One (1) Eimco 2700 am, (8°-10%)
metallurgf{cal agidisc filter providing
(1100 *t*) of effective filtration
complete with the following:

varispeed 7.5 horsepower disc drive
7.5 hp agitator drive
polypropylene sectors with radial rods and clamps

One (1) 48 " diameter x B4% high mild steel filtrate
receiver complete with inlet and outlet flanged nozzles.

One (1) Eimco—-Krogh model S50H 2 1/2 x 9 tiltrate pump
complete with 3.0 hp motor.
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ANDROJA MAGNETITE PROJECT -2
June 33,1991 .

1) MAGNETITE CONCENTRATE

h) One Nash model 904L2 vacuum pump cupplied with all basic
accessories and a 200 hp motor.

Full Budget Price ftdaeamessavmssssaacccan $ 283%5,000.

11) APPATITE CONCENTRATE

a) One (1) €Eimco Type B Heavy Duty thickener cechizm for
installatfon in Purchaser ‘s 10 sater diameter x I mater swd
mild steel tank and supplied complete with:

" W24PL rake drive complete with 3.0 hp motor

24" sami-automatic rake 1ift mechanism with 3/4 hp drive.
Two long and two stub aras

914 mm dia x &10 mm deep feedwell

cone sScrapers

bridge with walkway to the mechanism centre

all wetted components in mild steel construction.

Full Priu ..-....I..-..‘.....l.....l---.- ‘lm’moI

b) One (1) Eimco 3657 mm diameter x 42467 mm face rotary vacuum
drum filter, scraper discharge supplied complete with:

all mild stesl construction

ocne (1) 3&" dia x 72" high mild steel filtrate receiver
one (1) 2 1/2 x 9 tiltrate pump with 5.0 hp motor

one (1) Nash CL 2003 vacuum pump with 100 hp motor.

. Full Mg-t Frim .I'.Ill.ll.l..l.......-- ‘2&0.000-

The budget prices quoted are in Canadian funds, FOB Montreal
Dock and {ncluded export packing, estimated freight to
Hamnvik/Ibestad, Norway and all applicable duty, taxes and exchange

are extra.

Shauld you have any questions please adviwe.

Regards

AN

Bill Stone
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KILGORK - ANDORJA MAGKETITE GOULDS, CANADA

b Net
Service WS/HR X TOR-W  TOM-FT  SP. GR. Puop Sixe ot et NP Wotor WP Total
sAG KILL Punps 1.4 1966 30 8.5 24 §500 &x8-25 03 645 T2 W8T 200 £2439.80
surge Tenk F myas 580 3 B.5 1.4 5500 &xs-18 82 490 &8 8.2 13 17373.04
surge Terk hurps 302.1 1330 10 32.8 1.1 5500 &x8-19 82 545 Th 7 20 15302.44
Kon-Magratics 309.6 1364 15 0.5 13 5300 6xB-19 B2 435 o] 30.6 ] 20316.44
Table Concentrate 35.6 i3 10 32.8 1.3 X Ia-1h 865 49 3.7 5 10352.50
supersiiyg lq}rind Nkt £5.4 00 30 98.5 1Y 5500 3ns-17 82 950 42 20.9 ] 17513.96
Phasphate/SiLicste Froth 6.9 3 s 2.2 1.1 ¢ 26-11 748 el 0.9 5 3938.5
supersiig Surpe Tank &.7 294 3 26,25 1.8 JC 6X6-14 620 &0 R 10 5758.75
pigoent Surge Tank
plgeant Filtrate Return
spirals/Tables Tails 11,9 1814 7 23 1.1 5500 Bxw-21 82 440 T8 20 20995.96
Nag Thickenar U'flow 42.4 i.14 1 36 1.8 Jc Ink-14 T00 52 6.1 10 10702.50
Magretite Regrind Hill 162.9 nr 30 9.5 1.7 5500 6x6-22 82 T50 59 3.4 Fi] 2601T.92
Wagnetite Surge Yank 57.3 253 8 2.5 1.8 Jc 4x6-14 620 S8 5.4 10 5758.75
s'slig/Mey Flltrata Return 48,3 213 9 29.% | JC Axé-14 850 55 3 5 eS64. 75
sulphfde Rougher Froth 3 all 7 3 1.1 Jc AX6-14 s80 59 2.6 5 558175
Apatite Rougher Froth 6.2 182 7 3 1.3 JCO3X4-14 560 55 2.6 5 5195.25
tite Scav froth 32.% 143 4 3] 1.2 J£ IX4-14 545 49 2.4 5 5195.25
Apatite Cleaner Froth 30.9 136 7 3 1.4 JT.+ 133 19 S&5 40 2.4 5 5195.75
Apatite 2nd Cirr Froth 9.9 308 4 23 1. JC Axé-1é 580 62 3.3 5 5583.75
Apatite Cleanel Tails 80.2 353 10 32.8 1.1 3 Ené-14 €90 62 5.4 10 11517.50
Apstite Thickener U’flow 4.3 110 12 39.4 1.5 & 3Xe-14 T8 ] .49 10 10702.50
Apatite Filtrate Retumn 13.3 59 10 32.8 1 X 23-11 830 L1 1.4 5 .
Process Vater 30 9.5 1
Gland Uzter 15 0 )
P PUNDS®
stockplle Area SuAP 3% 150 12 39.4 1.5 VK DG-uwQ 35 50 4.7 10 ars.75
crinding Area Sup 34 150 12 39.4 1.5 Ve ds-1h s 50 4.7 1 9873.75
Kagnetics Area Sump 34 150 12 39.4 1.5 wvicas-we2 5 50 8.7 10 0er3.75

* Axsumes & !ooa setting on verticsl susp purps

16, BE ABU
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IF YOU HAVE PROBLEMS WITH THIS maac RERADING OB UNDERSTANDING ITS CONTENTS, PLEASE
CALL 1 415 669 8382

-

To04g NEX4+ECX* NVEE: 80 18 ‘82 ‘90



KUE-KEN’
- " Corporation

PROCESS TECHNOLOGY GROUP
8383 BALDWIN STRRET
OAKLAND, CALIFORNIA 84621 U.BA

Ly sagtcly-ilaatae QUOTATION
FAX: 415/833-T022
TO:

_iumom) ae, Date: 28 MMM 91
__ 2200 \Lake Swee Buwh WesT  Pagei___ ) ofi _m
_ ToRNT0 CAnADA MaV (A4 Propossl Nugber: T \29w

The XUE KEN Corporation is pleased to offer for your consideration, the
following item(s): -

_4 only jl:!_éﬂ_m XKEN "BIG BITE" Jaw Crusher (s) Model \©  to

inecluds: ’

. a) _SMoorTM  jaw dies, b) exclusive, automatic tramp iron release
mechanism, o) oil lubrication package with integral oil pump, oil filter,
heat and temperature deteotion devices and alarm horn, and d) heavy duty
walded steel frame with strong backs.

EXCLUSIVE FEATURES OF THR KUE KEN STANDARD JAN CRUSHER:

1. Lower horsepower requirements by 30 to 40X over overhead eccentric
jaw orushers.

2. Lower drive motor costs because of lower horsepover requirements.

3. Lower emergy costs, that can be slgnificant on an annual basis.

4. Lower wear part costs due to "crushing without rubbing” that can
extend their life 3 to 5 times that of overhead eccentric crushers

5. Automatic tramp iron release mechanisa virtuzlly eliminates broken
toggles and the sxtended, costly down time that results.

8. Totally enclosed, oil bath, filtered lubrication for ecoentric
shaft, bearings, pitmsn and toggles that prevents contaaination
gfrthc oil and substantially increases toggle and togzle seat

ife.

7. Full dimension, unrestricted feed opening to accept slabby feed.

MOTOR SPECIFICATIONS: (Motor not included im price)
15O H. P. _1200 R.P.N. O Hs, 4O Volts _3 _ Phase
CRUSHER R.P.N. 28 70 28% CRUSHER WEIGHT |29,000L0S,

PRICE, F.0.B. OAKLAND, CALIIOBIIA..........................i_zﬁrm
OPTIONAL ITEMS:

V-Bei.t grin consisting of motor sheave and Y Belts........$ Z,8C0
Y=-Belt rlv.G\urd..........u....-n--n--u-.u.--u-u--'___..m
Hmmllﬂmu.t.’nt-..-..--onco.sc-.o-uooco-vo---uo-.-'-oi‘m
Port‘bl. mll mk sprim...--..--....l.l...ll.l..l'l"llU‘M
Bxternal Lubrication system with _t!/2 H.P. motor..........$____ T8O
Iero Speed wonitor when external lube system is used.......$ SIS

Oil Isaersion hea .r‘o-l-||00o|ncaaoﬁclcoucoocoousooooon-nn‘,___i&

ectrio Notor Yolt TEFO____ODP, vee o 920

R gt gﬁ: EER-Siee - oy ‘

TOTAL PRICE FOR CRUSHER WITH ACCBSSO‘I“.-.....-.“““....Sm
CAUSHING -WITHOUT-RUBBING

20 NEX+ENXx NVEE :80 168 ‘'s2 ‘90



KUE-KEN’Corporatlon

QUOTATION
Page number _Z, of &,
. Propossl No._ L\%Fa
k)

Price of crusher with sccessories from previous pqo....’...t_Zj},iZ_O
Applic.bl. Sales Tlx.l-..-.......un...u.u-....-.-.-.-..3_99&5_

Freight charges within continental United States.....ce.ee $ 0T cLubais
Export boxing, preparation and documentation ehnrgu.......t_s_LA___

Ocean freight, insurance, from Port of : N SNy 7 S .

. TOTAL PBICB FOR CBUBm (S)tololo;nou.uuoulucoooaocu-oc-occ‘m
DOWN PAYm lem WITH OBDn-..........-...u..........t_-s?,_g_

SHIPMENT:

We estimate shipaeni of the above crusher(s) can be ndo_lé;u._ﬁsm
after the receipt of aoceptable order documents. It is expressly
understood that the foregoing sstimated shipping date shall not be deened
s guarantes of shipwent om that date and that it is subject to review at
the tise of order placement.

TERMS OF PAYMENT: . -
Unless otherwiss stated bere-in, the terams of payaent are net 30 days

after date of invoice.

F.0.B. POINT:
Unless otherwise stated here-in, all prices guoted for crushers and their
accessories are F.0.B. Oakland, California, U.8.A., no freight allowed.

. Prices quoted do not included foundation design, engineering fees, permita
or any other item not specifically mentioned as being included. '

We thank you for this opportunity to offer our proposal for the foregoing
crusher(s) and hope to be selected as the supplier of this equipment. If
you have any questions or comments please feel free contact us at 1-800~-
837-9322 with~-in the continental United States or 1-415-569-8382 1f you
are outside the continental 48 states.

Sincerely

KUE KEN Corporation
Process Technology Group

Mer SU_

Bigned by!

£0d , ' ’ NEX+EAX* NVYSE:80 16 ‘82 ‘'S0
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LOCHHEAD « HAGGERTY: ENGINEERING & MANUFACTURING CO.LTD.
508 EATON PLACE. ANNACIS ISUANO, DELTA, BRITIBH COLUMBIA, CANADA VM 619
TELEPHONE {804) 524-9581 FAX (804) 524-9583

TELEFAX DOCUMENT TRANSNITTAL

DATE: June 3, 1991
BEND TO: KILBORN LTD.

FAX NO.z On File

RE: Andorja Magnetite
. ATTN: Paul Tucker
FROM? Joerqg von Beckmann

PAGE 1 of 2
L/7H FAX NO. 604-524-9563
HESBAGE/DOCUMENRTS:

Attached is our Quotation No. 2921 for the supply of an indirect
fired electric rotary dryer. This is similar to the batch-type
gold precipitate dryers we manufacture, except that it is a
little smaller and is continuous in operation. It is also
similar to a carbon Xkiln, but aoperating temperatures are mnuch
lower.

The FOB our plant, or FOB port of Vancouver are the same.
Thank-you for Xeeping us in mind on the used equipment, toco. We

. do not have any of the used components you need on this project,
but we do have a 4’ x 28“ gtainless dryar and a 5/ x 20’ mild
st?el dryer available for immediate delivery, if the nead should
arisa.

We are at your service for any additional information we may
provide.

gards,
-m;

cerqg von Beckmann
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L/H

LOCHHEAD « HAGGERTY ENGINEERING & MANUFACTURING CO. LTD.
anammpucanwmasmuwnncmmmmuuamunmmcuumawuaa
TELEPHONE (804) 5240581 FAX (804) 524-05683
- - -

June 3, 1991

KILBORN LIMITED

2200 Laﬁashore Boulevard West
Toronto, Ontario

M8V 1A4

QUOTATION NO, 2921

1 only 36" diameter x 8/-0% long Electric Indirect Fired
Rotary Dryer, 39 XWatt input, to dry 130 lb/hr dry
magnetite pigment, from 25% to 5% moisture. Complete
with:

Mild steel rotary shell:

Refractory lined furnaces

Trunnion rolls and thrust rolls;

Chain drive, gear reducer, 1 Hp drive;

Feed hood, discharge hood, discharge chute and seale;
Feed ecrev & 1/2 Hp drive;

Stes)l common badframe;

SCR controlled electric elements;

Exhaust fan;

Control panel, CSA approved.

PRICE' FOB ourplant.-.-l..'..‘..‘...b.‘----...-‘-US$4B,100'00
ALL TAXES and DUTY EXTRA

DELIVERY: 12 weeks

LOCHHEAD ERTY ENG. & MFG. CO. LTD.

erg vgn Beckmann, Ph.D., P.Eng.
aeneral Manager

JvB:pc
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TO FAX # 23/-5356

MINPRO MINPRO LTYD. FROM FAX # 416-276-1880

ofFFick & PLANT. 3401 WOLFEDALE ROAD, MISSISSAUGA, ONTARIQ, CANADA LSC 1v8

FAX: (416) 276-1880 TEL: (416} 2768377

DATE: o A AL E ?'/'9( NO, OF PAGES: =

COMPANY NAME: e Rotrr

ATTENTION: _Paw s,  Tucax £l - . TRANSIT NO.: -

RE: > FROM THE DESK OF: _ . rumXoculr
S S T A

1
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ALL EQOUIPMENT OFFERED i SUBJECTED TO MUOR SALE OR ISAOSTION
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MINPRO

S MINPRO

37e PA2-86

LTD.

OFFICE & PLANT: 3401 WOLFEDALE ROAD, MISSISSAUGA, ONTARIO, CANADA, LEC 1v8

TELEX 08-860341 FAX: (416) 276-1880

TEL. (416) 278-6377

NEW AND AMANUFACTURED - wiidiN G - MiLLING . CONSTRUCTION HAUIPMENT AND sSUrrLIES ] PLANY APFAAISAL ANG LIQUIDATION

June 3, 1991

~.

EXLBORN EMGINEERING LTD.
2200 Lakeshore Blvd. West
Toronto, Ontario
M8V 1Ad
Attn: Mr. Paul Tucker

. Re: Equipment Proposal

Dear Paul,

As per our telephone conversation of May 23, 1991 we are pleased to
submit the following budget proposal for your consideration:

One (1) Only 36" x 48" Minpro Jaw Crusher, s

ingle toggle overhead

design, roller bearings, heavy duty welded steel frane,
cast pitman, manganese steel jaw plates and cheek plates,

hydraulic toggle adjustement, balanc
motor, v-belt drive and guards. (new)

price.....$163,000.00

ed flywheels, 150 Hp

One (1) Only 3' Symons standard Cone Crusher complete with main

shaft and head assembly with convent
arrangement, liners, feed platform a

external oil pump and oil reservoir,

ional grease seal
ssembly, feed plate

assembly, independent lubrication assembly consisting of

unit will have

0\ Guckworth wedge type adjustment. Crusher will be
ql

‘. raconditioned froa a composite of new, reconditioned and
ﬁP' re-used as-is parteé chat have been maticulously inspected
9, and will be complete with sheaves, belts, guards and 100 Hp

motor. (reconditioned)

Price.....$59,700.00
. —

_

ALL FQUIFMENT OFFERED 1§ SUBJECT TO PRIOA SALE o

R DISPOSITION

-~ T e
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Page - 2

One (1)

one (1)

. Oone (1)

One (1)

only 27'dia. x 10'lg. Allis Chalwers SAG Mill complete with
babbit trunnion bearing inserts, rubber liners and lifters,
overflow diacharge with trommel, twinducer drive consisting
of twin 1500 Hp sychronous motors, lubrication system and

guards. (as is)
Price.....$997,000.00

Only 8'dia. x 12'lg. Allis Chalmere Ball Mill compleéete with

ring gear assembly, pinion gear assembly with roller
bearings, babbit trunnicn bearing inserts, steel liners,
400 Hp synchronous motor and guards. (reconditioned)

Prica..... $115,700.00

Oonly S'dia. x 10'lg-Marcy Ball Mill complete with ring
gear assembly, pinion gear assembly with roller bearings,
bronze trunnion bearing inserts, steel liners, 125 Hp
motor and gear reducer drive. Unit is mounted on a custom
built modular frame.(reconditioned) 5
§§g5~;0-

W?ﬁm Price.....§69,700.00 V> ’;%-/}’0

only 4' x 8' Dillon Vibrating Screen c/w counter balanced
eccentric shaft, suspension assembly consisting of spring
mounted rods, single deck with screen cloth to suit, 3 Hp
motor, v-belt drive and guard.(reconditioned)

Price.....$6,700.00
only 6' x 12' Allis Chalmers Ripl-Flo Vibrating Screen c/w
eccentric shaft, suspension assembly consisting of spring

mounted rods, single deck with screen cloth to suit,
10 Hp motor, v-belt drive and guard.(reconditioned)

Priceo L .$9,700.00
only 12" x 12" Shriver Plate and Frame Filter Press c/w
28 chambers, 1" thick cake, manual opening and closing,
plate and frames are cast.(reconditioned)

Price.....$6,900.00

oﬁﬂfv
e

3.
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Page - 3

One (1) Only 50' Dorrxr Oliver Long Thickener Mechanism consisting of

mechanism with manual 1ift, torque indicator with alarn,
3 Hp drive motor, shaft, two long rakes and twoc short
rakes, discharge cone with cone scraper, feedwell and
superstructure. (reconditioned)

Price.....$45,700.00

~.
One (1) Only 35*‘ Eimco Thickenaer Mechanism consisting of mechanism

‘. Two (2)

T™vo {(2)

Oone (1)

with automatic 1ift, torque indictator, 2 Hp drive, shaft,
two long and two short rakes, discharge cone with cone
scraper, feedwell and superstructure. (reconditioned)

Price.....$39,700.00
Banks - 6 Only - MINPRO Model # FM 50 open flow Flotation
Machines complete with 15 Hp/two cells, launders, feed box,
discharge box. New Construction by Minpro

Price ... $§ 119,700.00
Banks - 6 only - MINPRO Model # FM500 open flow Flotation

Machines complete with 40 Hp single drive, launders, feed
bo¥, discharge box. New Construction by Minpro

Prica ... $ 424,700.00
Bank — 6 only - MINPRO Model §# FM300 open flow Flotatior
Machines complete with 30 Hp single drive, launders, feed
box, discharge box. New construction by Minpro

Price ... $ 129,700.0C0

One (1) Only MINPRO designed to accomodate 8 -
D15B cyclonaes complete with feed pipe to distributor head,

i
i
A

isclation valves, overflow pipes, overflow well with
discharge tank. All slurry handling surfaces to be rubber
lined. New Construction by Minpro

o) Price ... § 29,700.00
94,’*)"’
2000
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Page - 4

One (1) Only Eimco Horizontal Belt Filter - Reconditioned
complete with the following :

~ 8-ft. wide x 20-rt. long rubber belt
= 7.5 Hp variable speed drive

= gear reducer, vacuum pump

- filtrate pumps, receivers, piping

~ filter media

Price ... § 167,500.00

- Ten (10) Only D1SB Krebs Cyclones complate with vortex and apex to
auit.(reconditioned)

Price.....$3,975.00 each

Five (5) Only D10B Krebs Cyclones complete with vortex and apex to
suit.(reconditioned)

Price.....$3,275.00 each

One (1) Only 6'9% x 10 dise Eimco Filter complete with 650 sq.ft
of filter area, fabricated steel tank, automatic filter
valves with flexible vVacuum connections, variable spaed
filter drive, paddle type agitator, snap-blow mechanism,
less vacuum systen. (reconditioned)

Price.....$51,700.00

Two (2) Only 20'dia. x 20! Minpro Conditioners complete with rubber
covered prop, shaft, gear reducer drive and 20 Hp motor.

(new) 7 ,0{
Price.....$24,700.00 each ;;4%14‘3/

One (1) oOnly 34'dia. x 36°' Minpro Stock Tank Agitator complete with
rubber covered pProp, shaft, gear reducer drive and 100 Hp

motor. (new)
Price.....$49,700.00 e

Two (2) Only 23'dia. x 25! Minpro Stock Tank Agitators complete
with rubber covered pProp, shaft, gear reducer drive and
30 Hp motor. (new) 2467
. - 24 Zy00 or0
Price.....$25,700.00 each ’g;,/’b %ﬂ'
0

Y
7
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Prices ara: FAsS Montreal, Quebec
All taxes are extra if applicable
_Delivery and terms to be discussed

requirements and should you have any questions please feel free to
contact, us.

Yours truly,

NINPRO LTD.

ltnm,
Brian A. Burrows
General Sales Manager




MINERAL DEPOSITS (AMERICAS) INC.

(INCORPORATED IN DELAWARE, USA)
14818 West 6th Avenue, Unit 10A T e 7700
Golden, Colorado 80401 USA TLX: 283010

(MEMBER OF THE BROKEN HILL PROPRIETARY COMPANY LIMITED GROUP)

May 7, 1991

Kilborn Engineering Construction
Kilborn Limited

2200 Lake Shore Blvd., West
Toronto, Ontario M8V-1Aa4
CANADA

Attn: Paul V. Tucker
. Senior Coal Preparation Engineer

REF: Spiral Cencentrators for Andorija Project
Dear Paul;

It was a pleasure meeting with you at the Coal Prep "91 conference
last week in Lexington. I hope it was productive for you, even
though the papers didn't seem tc be up to par.

Regarding the spirals recommended for tne Andorja Project in
Norway, we wish to confirm the figures to you and Ray Walton as
follows:

ROUGHER STAGE SPIRAL CIRCUIT.
It is recommended using two (2) Banks-of-8 Reichert HG8 twin-start
spirals (total of 16 spirals, or 32 troughs) for the 51.4 MTPH feed
rate. The HG8 spirals do not use dressing water (wash-water). and
.they are well suited for feed materials containing higher
concentrations of heavy minerals. We have assumed up-grading ratios
according to the figures on the flowsheet, but in practice the
HG8's should be able to do somewhat better.

The #G8 spirals can be providecd in ‘banks-of-8' in double-row
configurations, complete with feed distributors and launder
systems. The price per bank is as follows:

5-turn trough configuration - SUS 52,716.00
7-turn trough configuration = 3SUS 60,640.00

Accordingiy, 16 five-turn spirals would ccst SUS 1¢5,432.00,., and
16 seven-turn spirals would cost SUS 121,280.00.

These _.costs are FOB a West Coast port-cf-eantry, either Canada or
USA.

INTERNATIONAL MINING, MINERAL PROCESSING AND COAL CONSULTANTS

REICHERT CONE AND SPIRAL CONCENTRATORS @ AKW HYDROCYCLONES AND AKw SITERS
NEUMANN BUCKETWHEEL DREDGES ¢ READINGS MAGNETIC SEPARATORS ¢ GEWMIN GOLD TABLE
MOL ELECTROSTATIC SEPARATIONS SYSTEMS & BENEFICIATION AND RECYCLING PLANT DESIGNERS
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CLEANER STAGE SPIRAL CIRCUIT.

MDL recommends using seven {(7) Reichert HG8 spiral concentrators,
twin-start configurations, to process the rougher stage
concentrate, based upon weight distributions shown in the
fiowsheet. We believe the performance of both the rougher stage
spirals and the cleaner stage spirals will 2xceed the figures
shown, however. The seven spirals would be provided in a double-row
assembly suited for 8 spirals, but with one space vacant. The
spirals would be provided with a feed distributor, all feed hoses
.and hose clamps, and a 3-product launder system, priced as follows:

5-turn trough configuration - $SUS 48,864.00
7-turn trough configuration - S$US 55,687.00

Prices are FOB a West Coast port-of-entry, either Canada or USA.

As shown, the spirals are provided with either 5 or 7 turns; the
number of turns is wusually determined by test work., as the
metallurgical performance may justify using the 7-turn
configurations.

We believe the data shown in the flowsheet should be reviewed with
the possibility of reducing the number of shaking tables required
in the finisher section of the plant. We understand a concentrate
of about 97% purity is required, and alternatives should be
reviewed to meet this requirement at the least cost. We believe
using HG8 spirals in the rougher and cleaner stage will enhance the
circuit, but we suggest considering the use of one more stage of
spirals to enhance the grade of feed (and to lower the tonnage) to
the table circuit. We would like the opportunity of reviewing the
test data on which the flowsheet was prepared, as it would provide
very good information upon which to make recommendations.

Please 1let us know if that would be possible. We believe
improvements CAN be suggested.

Thank you for allowing us to provide this informatien. We look
forward to your response.

Sincerely,

s e, Manacer
MieTéral Separatlon Systerns

cc: Ray Walton
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Spiral Concentrators

PATENTS PENDING AND GRANTED

HGS - 7 Turn

High Grade Series
For the recovery and concentration of
valuable minerals.
Applications: SPUTTER |

The principal area of application is the R T wrun
recovery and concentration of minerals from

pulp streams that contain more than 10%

and up to 80% by weight of valuable —
minerals.
Some Applications are:

For the areas listed below the HGS Spiral
can be used for primary and/or cleaning
duties within a process circuit.

IronOre  The production of a high grade ‘_I REPULPER
iron ore product from fine g «—
Mineral  Upgrading of primary — ﬂ"“’; N
Sands concentrates generated in a et il
mineral sands mining plant. e
Mineral  Separation of valuable heavy i
Sands minerals from lower SG non- T
valuable heavy minerals. o
Tin Upgrading of primary tin g
concentrates. e

Ilmenite  Upgrading of ilmenite from

(Hard hard rock feed material by

Rock) recovering ilmenite and rejecting
gangue minerals.

Titano Upgrading of primary

magnetite concentrates to a high grade by
the rejection of gangue and
composite particles.

In the HG spiral range the choice of spiral is
dependant on feed sizing, mineral sizing and

usually determines the choice of spiral.

== MINERAL DEPOSITS LIMITED
vy MMI-OP??.!EeShnOlOgy Division

v Al immm e a A Acveteala AT

e e - o v o S e e 7
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. ECHNICAL DATA SHEET

HG8  sicierow

[y ]
=
D
/ DISTRIBUTOR
m ﬁ_
+—— :
i SPIRAL FRAME
HE Nil—"
2= L
v~ ]
® =[ il
gz )
~ | L '
i N '%J SUB - FRAME
p
w %h /
1
LAUNDERS
I NSTALLED MASS OF  |VOLUME PACKED
N° OF | N°OF DIMENSIONS MODULE (DRY) tonnes | FOR FREIGHT
SPIRALS |STARTS ToP FED  |BOTTOM FED o3
A | B| C | D [EToraTuRN[S TURNT TURNIS TURN [7 TURN
ol 1 175 - | - | - (oo | - 1 - | 3 |35
{1wn| 2z |Ts|ewe| - | - |o35j039] ~ | - | 3 |35
TRIPLE|] 3 745 | 644 | - - 037 | 0k2 | — - 31 3S
® TNl & | 1380| 100| 600 | — | 055 | 061 0,57 0.63] 61 | 63
2 el 6 | 13w noo| 600] - |06 |oesfoe2f om0 61 | 63
T s | z2015] noo| 725| - |o072|085] 075 ]| 088 83 | 93
Tmme 9 | 2005| 1500 725 920 [ 083 ] 10 | 0se| 103183 | 93
4 TwiN 8 2650 1500] 725 | 9201 1,15 | 1.3 1,2 1,3 | 13 123
RPEl 12 | 2650| 1500] 725 | 920 | .25 | 1.45| 3 | W5 | n3 | 13
RECOMMENDED BOLTING - DOWN METHOD 1S BY J-BOLTS
DRILLING THROUGH THE SUB - FRAME NOT RECOMMENDED
DIMENSIONS & MASSES SUBJECT TO CHANGE WITHOUT NOTICE
ALL DIMENSIONS IN MILLIME TRES
100 AS TABLE D
FEED PIPE FLANGE FOR
BOTTOM FED MODULE { 100 DiN 2576 ND10
& ANSI 150 b
. FOR OPERATING MASS ADD 0,01T0002 ronne PER START FOR 1tphOF HEAD FEED
BRANCH OFFICES: BRAZIL:
SOUTH AFRICA: Akw do Brazil,
Mineral Deposits Lid., (Equipmentos Para Mineracao Ltda)
47 Beruidenhout Street, Wadeville 1407, Av. Industrial, 1.001

of South

Transvaal, Africa
Postsl Address: PO, Box 14546, Wadeville, 1422, South Africa
Tolembnne BYIIIAS Tolew TAGLAA  Fuxe 27411 /R24727T2R

Jardim Cerejeiras,
Atibaia - SP 12.940 (Cauxa Postal 232), Brazil
Telex: 79893  Teicphone; 484 7522 Fax 55114842267




TECHNICAL DATA SHEET | HGS s

PATENTS PENDING AND
A GRANTED $P0523
ARVAARE
=1 L — |
m N 2T
- NN
/ DISTRIBUTOR
[-«3

SPIRAL FRAME

3200 {5 TURN)
4050 (7 TURN}

* ' ! - SUB - FRAME
i .. mm—
INSTALLED MASS OF VOLU
N® OF |N° OF OIMENSIONS MODULE ( DRY)  tonnes FOI;R H:R?CGZETD
SPIRALS | STARTS TOP FED |BOTTOM FED m3
A B C S TURNT TURN|S TURN[T TURN| 5 TURN |7 TURN
2 TWIN| & 75 | 1m00| — | os jos7T| 052|059 | S 8
RIPLE 6 745 | 1100 — [ 0551065 | 057] 067 s 8

TWIN] 8 1380 | 1500 | 600 | 0,9 | 1,03 | 092 1,05| a7z | 93
TRIPLY 12 1380 | 1500 | 600 | 1,0 | 1.5 | 1.02) 117 | g3 93
TWIN| 12 2015 | 1500 | 725 | .2 | 162 | 1.23] 1,45] ns %
TRIPLE| 18 2015 | 1600 | 725 | 1,38 | 1,6 | 142| 1,65 ns %
TWIN] 16 2650 | 1600 725 | 1.7 [ 195 | 1.8 [ 205| wa | 18
TRIPLE| 24 2650 | 1600 | 725 | 1.9 | 2,2 | 20| 23 | 1.8 | 18

4

6

RECOMMENDED BOLTING -DOWN METHOD IS BY J-BOLTS
DRILLING THROUGH THE SUB- FRAME NOT RECOMMENDED
DIMENSIONS & MASSES SUBJECT TO CHANGE WITHOUT NOTICE

ALL DIMENSIONS IN MILLIMETRES

FEED PIPE FLANGE fOR 150 AS TABLE D

BOTTOM FED MODULE {150' DIN 2576 ND10
6 ANS! 150 1b

FOR OPERATING MASS ADD 0,01 TO 0,02 tonnePER START FOR 1 tph HEAD FEED

P .

==~  MINERAL DEPOSITS LIMITED

smmpeeny Mineral Technology Division




This comprises a spiral trough or troughs, feed
box, product box and centre column.

Starts

The HGS spiral concentrator can be
supplied in three forms:

Single Start — 1 spiral trough per column.
Twin Start — 2 spiral troughs per column.
"le Start — 3 spiral troughs per column.

Tarns

For a HGS spiral each trough has seven
turns beginning at the feed box and ending
at the product box.

-eed Box
The entry point at the top of the spiral for
the pulp stream.

Auxilliary Splitters

The HGS - 7 turn spiral has two auxilliary

splitters on each trough. These are located

on the 2nd and 4th turns of the trough. Both
itters are of a slide type with splitter

oPeration controlled from outside the spiral.

Product Box

Located at the base of the spiral to divide
the products generated by the product
splitters.

Product Splitters

Device located in the product box to
separate mineral flows into three products
referred to as concentrate, middling and
‘ailing.

Spiral Banks
The HGS spirals are assembled into banks of
spirals.
Banks are supplied with feed distributor,
sniral sub-frame and nroduct launders.

Spiral Features

e Three sets of splitters of the slide type per
spiral trough.

e Repulping device is located on the spiral
trough after each auxilliary splitter to
assist recovery and concentration.

e A deflector device is located before the
splitter to assist with mineral
concentration.

e Product outlets are ganged for-ease of
operation.

o No wash water required.

e The splitter arrangement allows HG8
spirals to remove large quantities of high
grade mineral as a concentrate.

@ The HGS spiral is constiucted in strong
lightweight fibreglass with polyurethane
covering and castings for corrosion and
abrasion resistance.

Design Data
Head Feed (Per Start)

Capacity: up to 3TPH solids depending on
application.

Pulp Density (w/w): up to 50% solids.
Size Range: 0.03 - 2mm.

Pulp Volume {(max.): 5.0mV/hr.
Concentrate Removal (Per Start)

Rate: up to 2.5 TPH solids.

Pulp Density: 30-60% solids w/w.

BRANCH OFFICES:

SOUTH AFRICA:

47 Beauidenhout Street, Wadeville 1407
Transvaal, Republic of South Africa

Postal Address: PO. Box M546, Wadeville, 1422, South Africe
Telephoue- 8270330/1 Telexs 746146 Fax: 27/1./824/2728

UNITED KINGDOM:

Lynafidd House, Church Street,
Altrincham, Cheshire WAl4 4DZ, England.
Telephone: (061) 928 9956 Teiex J563561 Fax: 061/928 8494

US.A. :

14818 Went &ch Avenue, Unit 10 A,

Golden, Colorado, US.A. 80401,

Telephone: (303) 279 8932 Telex 283010 Fax: 30372797702

BRAZIL:

Alcw do Brazil

(Equipmentos Para Mineracao Lida)

Av. Industrial, 1.001, Jardim Cerejeiras,

Atibaia - SP 12.940 (~auxa Postal 232), Brazil
Telephone: 484 7522 Telex: 79893  Fax 55114842267

AGENTS:




SENT BY Xerox Telecopier 7021 1 9-28-81 3 15:47 NORDBERG~ 416 23153568 1

_A Nordberg Group Company

FACSIMILE COVERING LETTER

Date: 5/28/?/. . - .

To: VDENNIS YEAY. GHG) z31-S3S%

RAAD TooRETT

From:

Number of Pages (including covering letter) o,

Transmitting from: NEFAR s{m- 111.SE Avtomatic
(519-821-4376)

3F YOU DO NOY RECEIVE ALL PAGES, CALL BACK AS SOON AS POSSIBLE.
Our number is $19-821-7070

uDGEeT PRICOG AS REQUESTED , 0216 WAL T

Forews BY MaL .

° 2.

Nordberg Machinery Limited
PQ. Box 1330, 700 Woodlewn Road West, Guelph, Ont., Cansda N1H 6N8 Tel: 519/821-7070 Fax: 519/821-4376
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Nordberyg

Kilborn Engineering

Toronto, Ontario

3 Standard Cone Crusher
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May 28, 1991.

Kilborn,

2200 Lakeshore Blvd. West,
Toronto, Ontario.

M8V 1Ad4

Attention: Mr, Dennis Xeay

Subject: Nordberg Machinery Limited
Quotation #8567

.Doar Mr. Keay!

Wa taka plaasura in autmitring anr bndgat pricing for a ' Symana
Cone Crusher. The attached quotation covers basic machine
description and a budget price of $ 167,600.00.

All prices are r.o.3. Guelph, Ontaric and do not include any
applicable Federal or Provincial Sales Tax,

Note that these¢ are budget prices only and are subject to change.

Payment terms would be nagotiated subject to satisfactory credit
information being received. ;

In addition to our quotation we include, at no extra charge, two
days of start up assistance and operator training to be performed
by an authorized Nordberg Service Superintendent.
We trust you will find the aenclosed information to your
Qatisf.action, but please do not hesitate to contact us if you
equire any further details or have any additional questicns.

Yours Sincerely,

B d U™

Brad Tuckett,

Product Application Specialist,
Nordberg Machinery Limited.
BTiks

Cec: Larry Erlendson

Nordberg Machinery Limited
FQ. Bax 1330, 700 Woodiewn Road West, Guelph, Ont., Canada N1H 6N8 Toi: §10/821-7070 Fax: 519/821-4378
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P
QUOTATION
dberg
oerg Group Company
Kilborn Engineering
Quotation #567
May 28, 1991
Page 1
DESCRIPTION: SYMONS CONE CRUSBHER MODEL: 3! aTD.

ONE (1) 3' Standard Symona Cone Crusher, equipped with:

- manganese @teel crushing members

duckvorth wedge type bowl clamping system
.- bronze bearings
- automatic tramp iron spring release
- indcnndcnt oll lubrication system (consisting of oil tank with
cooling coils, independent oil punmp and motor, piping, relief
valve, flow switch, pressure gauge, temperature switch and oil
level indicator)
- crusher sheave, motor sheave and v-belts
- feed platfornm
- foundation bolts
- tools

Less drive guard, drive motor and controls

.Joto: Grease seal is standard

BUDGET PRICE: § 167,600.00

OPTIONS: PRICE
Air/fan oil cooler $ 5,582.00
0il Filter ‘ 2,171.00
100hp 575v 60hg motor : 6,500.00

W S S S S B e i e sy - - e ey e e - ---J.-;l-—------- ——————————— . S ———— - -

All prices are in Canadian funds F.O.B. Guelph, Ontario.

This uotation is subject 1 our standand conditions of sale sppearing above and on the reverse side hereol, and 1© your accoeptance within
wd&mm. lnnr.prudyllmhodtnthotorrmh«od.%rlouqucudmourcumpﬁmmdmow}oabbﬂungnmpm
A effect and permitted by law st time of ehipment. 0147

Nordberg Machinery Limited
PO. Bax 1330, 700 Woodlawn Road West, Guelph, Ont., Canade N1H 8NS Tal: 519/821-2070 Fax: §19/821-4378

P . P — - s — e —————— - — . m —— - e —-
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OROCON ING.

1458 MAIN STREET, NORTI VANCOUVER, 8.C..CANADAVTIICE TEL: 04} 000-TH08  FAX, 1004) 9000312

May 30th, 199)/_,_‘,0
iy f £ & =

Kilborn Engineering 9{'%%, %?éﬂ,md

2200 Lokeshore Blvd. Weat,

Toronto, Ont. ‘_ @/ W_-— -

M8V 1A4d M/‘;’;I/
ol /
n: r. 1 cke f / 01 P

. we are couriering Yyou the following manuals and drawings on

our 27' x 18' Allis-Chalmers Rockcyl SAG Mill. fﬁﬁ

/% 0'(55 7

q
1. parts Book [0¥
2., A-C 27' x 18’ Rockxcyl Mill - Mill Parameters
3. “Primary Grinding at Hanna Mining co." - Technical Paper
4. Ingtallation, Operation and Maintenance - Trunnien Bearings
5. 1C9291 Liquid Rheostats

. 6. Drawinge (51)

Wwe have many more original drawings. parts and equipnent
manuals, correspondence and files in our North vancouver office
if you would like to inspect them.

our Electrical Manager. Heinz Drews, tells e that the main
motor contactor is nissing {(used unit available for approximately
§12,000) and the control relays would now be replaced by a medarn

PLC unit. Wwestinghouse gsay tThe motors can be reconnected to 8
poles from the axisting 10 poles and will work on %0 cycle power.

- |t




e
¥

ANCOUVER 5.30.1991

-2 -

However, motor life will be impaired and they recommend

winding the motor and gtarter for 50 Hz operation. Total cost

for both mOtOrs: $150,000. This 1s & good

would cost $30,000 to §40,000 to overhaul the motors anyway.
switchgear is good for S0 HKz. Motor speed will go

9:38

re-

price baecause it

All

from 720 to

750 RPM when going to 5¢ cycle. It this ig a problem, a reducer
pinion gear could be changed. However, & gmall speed increase

(4,.2%) may not be a problem.

please call us if you need more information.

Youra truly.

A%

President
Orocon Inc.

. MR/8d

|t
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M RC WHITE Resources |

CORPORATION 125 W. Granita » Bummssm‘l (406)7322379 Fax(4OB)723-9554

FAY COVER BEEET .
,_35/2/\//5 /Ysor, W

TO ln
FROM 3 LEe =, @ \)
ne e d

PAGES TNCLUDING covEm:_ /O
PIME 3

OUR TELEPHONE NUMBER IS (406) 782-2379; AND OUR FAX NUMBER IS (406)
723-9554, BUTTE, MONTANA. IP YOU DO NOT CALL OR FAX, WE WILL
ASSUME THE HBSSAGE WAS WELL RECEIVED.
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OROCON INC.

tamsm.MUmu.:.mmwim TEL moasasTEst FAR: {808 L1006T2

uo )

(1) Used Allis Chalmers 27°' X 18* SAG Mild

- Mfg. ID# 2-2-77-041451

- powered by (2) 3500 HP wastinghouse induction motors, type
CWp-6, 713 RPM - .

- 4160 volts,449 anps, secondary volts: 1334 volts, 120 anps

-~ gerial # 15-85P-610 & 28-85P-61C

- incl. motor atarters, control panels & other electric
componants available .-

- ¢/w mill drawings, foundation drawings & slectric system
drawings )

- c/w special mill tools & spare parts = liat attached

- c/w liner handler "

§.0.B. Butlar Taconite, Hibbing, Minnegota, loaded on truck or

rail
FRICE: US8 780,000

The above is powered with (2) 3500 HP motors. motor gtarters and
operating control panel. Main drive gear and pinion gears are in
good condition. journal and shell of the mill are in good
condition. f{our mater on ths mailn awitch gear showa 60,000
Rours. The mill was purchased new in 1975 and this nill was
completely rebullt in May 1840, replacing new journsl, new ahells
and rebullt heads, etc. No cracksa in any part of the mill.

All aguipment quoted is asubject to prior saale. Taxes and duty
extra, if applicable.
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AR

3920
aszi
3922
3923
3927
3929
3030
4010
4026
4036
4051
4052
403513
4054
5000
5034
5059
5060
5061
3062
$063
5064
5065
5066
5067

3072
5072

5073

074
5075
5076
5077
5079
5082
S083
5084
5086
5089
5090
5091
8006
8010
8012

WHITE RESOURCES

+++ KILBORN

4.30,1%9%8 12v16

ALLIS CHALMERS B8AC MILL - a7t ¥ 18!
LIST QP SPARE PARTS

MFG, NO,

1/2 » 8

1/2 x 8 X 2.5
1/2 x 5.75
1/2 x 137

x 20.5

x 2%

x 30
FR-5245
C-4046

F-4036

P~4051

F-4052
HC40534
HC-3054
B29286 .
00-631-221-116
1040-0
07-260-745-001
07-260-745-003
07-260-745-003
07-260-745-004
07-260-745-001
07-260—-747-001
07-260—-748-001
07-260-748-002

N

07-260-741-001
07-260-741-002

07-260-742-002

07-260-739=003
07~260-739-001
07+-260~744-002
071-260-T744-001
07-156=-951-001
2082

5083

2084
07-737-767-886
2" x 2 1/2"
597-0086
07-158-877~501
A20093

A2009H

DESCRIPTION

Bolt,linerx
Bolt, liner
Bolt, liner
folt, liner
Dolt, liner
Bolt, linaer
Bolt. liner
Liner, feed, hd., ring
Ring, filler, F.H.

grate, 3/4" radial

Lineyr, inner, P.H.

Liner. throat P.H.

Liner. end chute

Rail, dead bed chute

shatt, spur pinion, rebuilt
Nut, acorn - 1.0"%

Tnsert, bronz bearing
Liner, chute, long

tinsr, chute, shoxt .
Liner, chute, long

Liner, chute, short

Liner, chuts, long

Linar. chuta, short

Liner, front, long

Liner, front, short

(new = 12 re)

%

" Liner, front sids, Up RH

Liner, front side, Up LH
(new - 5 reb)

Liner, cir. side rev
(new - reb)

f.ine¢, chute alde RH
Liney, chute side LH
Linexr, back side RH
Liner, back aide LR

Bose assy.

Plate, cast linar (reb)
Plate, cast liner (reb)
Plate, ‘cast liner {(reb)
Gauge, oll sight

Plug, tex

Ragulator

Ring assy.., seal

Bar, scoop clamp

ssal, trunnion discharge
Scoop max. open area

@Wuvs/uiuy

rF. 3

g
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12:17

ALLIS~CHALMERS

-

27' X 18' ROCKCYL. MILL

TECHNICAL DATA

DRIVE MOTORS; 3 x 3,500 HP Wound Rotor Motors

MAKE:

S8IZE:

PRIMARY VOLTAGE:
PRIMARY AMPS:
SECONDARY VOLTAGE:
SECONDARY AMPS:
FULY. LOAD RPM:
::;L OUT TORQUE:
EPFICIENCY:
POWER FACTOR:
PRAME:

SERIAL NUMBERS:

LIQUID REEQSTAT:

MARE ;
S12E:

H.8. SHAPT RPM:
L.S. SHAPT RPM:
RATIO:

CATALOQUER RATING:
SERVICE RATING:
SERVICE PACTOR:
UNIT SIZE:

“OIL CAPACITY:

RPPICIENCY:

Weatinghouse

3,500 HP, 2,610 k¥
4,000V

449 A

1,33¢ V

1,201 A

713 RPM

215 %

25,500 1b.-ft.
95.9% at full load .
86.5% at full load
CWP-6

18-45P610 & 28839610

General Rlactric
2 x 6,000 KHP
light sodas ash

Palk Corporation
705 RPM

131.78 RPM
5.35:1

6,500 HP

3,250 HP

2.0

51 X 27218

295 US gallons
98.5%

-
.

do004/010

P.

i

L]
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MILL WORKING DIA.:

NOMINAL LENGTH
INSIDE LINERS:

TOTAL VOLUME INSIDE

LINERS:

MILL SPEED:
¥ILL SPEED

(% OP CRITICAL):
MAX. CHARGE:

MAX. DESIGN CHARGE

WEIGET:

MAX. LINBR WEIGHT:

MAX. BALL CHARGE:

SPUR GEAR:

PITCH DIAMETER:
NUMBRR OF TEBETH:
LENGTH OP PACE:

PITCH DIAMEBTER:
SHAPT DIAMETER:

NUMBER OP TBEETH:
LENGTH OF PACE:

WHITE RESOURCES -+-++ KILBORN
4,.30.199% L2347

26 ft.
18 fc.

9,123 cubic feet
11.46 RPM

76.5%
15.%% of nill volune

513,000 lbs.

§08,000 1ba.

118 of mill voluma OF 332,779 lbes.
(290 ibs. per cubic foot)

364° oxr 30'4"
372 '
33

31,.311°

10'1* d
32
33-1/2°

Q0057010
P. 3
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TRANGMITTAL

B 406 723 9554

WHITE RESOURCES
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1l
DIAMETER X 18' ROCKCYL MILL

7000 HP AUTOGENQUS MILL

GENERAL ARRANGEMENTS

4209-X11-1
4205-X11-2
4209-X11-3
4209-X11-4
4209-X11-6

GENE

4209-X11-Al
4209-X11-A2
4209-X11-A3
4209-X11-24

42095-X11-B1
4209-X11-B2
4209-X11-B3
4209-X11-B4
4209-X11-85
4209-X11-86
4209-X11-B7

4209-X11-C1
4209-X11-C2
4209-X11-C3
4209-X11-C4
4209-X11-C5
4209-X11-C6

4209-X11-C7
4209-X11-C8

Rev.
Rev.
Rav,

Line

Line
Line

Line
Line

Line

Line

Line
Line

a
1
1

th B N Lk

(TR BT T BV N R

[V ]

v e W e

DRAWING LIST
Lins 5 - Plowsheat & Equipment List
Line S — Genersl Elevatiocn
Line 5 - Blevation A & B
Line 3 - Floor Plana @ El. 0°'0%, 14°0" & 22°0°
Line 5 - Floor Plan @ El. 62'6", 53'0", 47'0".

39°0* & 26'0"

Drawing Index & General Notes - Archicectural
®isctrical Control Room Addition - Plan & Elev.
Architectural Details

Lube Oil.Rocm - Plan & Elevations

conveyor Dats Shest
Pulley Data Sheet, Equipment Guards & Scrapers
Exigt. Conveyor Changes, Drive & Pulley Relocat

24" Racirculating Conveyor #1

24" Recirculating Conveyor #2 .

24" Racirculating Conveyor #3 °*  "“i.7.
24" Recirculating Conveyors #1 & #2 axirting &
Chutaa

General Notes, Drawing List & 8td. Details
Screen Peed Sump

Mill Peed Conv. Disch. Chute & Diversion Chute
scraen Ovarsize Chute

screen U/3ize Laundsy

cobber conc. Launders & Cobber & Cyclone Peed
Sumps

cyclone U/Flow & O/Plow Launders

Trommel U/8ize & O/8ize Chute
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4209-X11-D1 - Line

4209-X11-G1 -~ Line

4209~X11-M1 - Line

TRUC STERL

4209~X11-81
4209-X11-82

4209-X11-8)

4205-X11-S4

4209-X11-85

4209-X11-56
4209-X11-87

4209-X11-88
4209-X11-89

4309-x11-S11
4209-X11-812

4209~-X11-813
4209-X11-314
4209-X11-813

4209-X11-S16 -

CONCRBETA
4309-X11-r1
4209-X11-P2

4209-X11-F3

Rev,

Rav.

Rev.,
Rev.

1
0

WEITE RESOURCES =+++ KILBORN g007/010
4.30.1991 12118 r. 7
Exiasting Duat Collection Modifications

Ccrib wWall & Ramp - Plan, Elevationa &
Specifications

Portable

Line § -
Line 5 -

Line 3 -
Line 5 -
Line 5 ~

Line 5 ~
Line 5 -

Line 3 -

Inching Device Baie

prawing Index & Genaral Notes
Damolition Floors @ El. 14°'0", 22'0-7/t
& 22'6"

Demolition Platforms @ El. 42°'9", 47'6
& 5)'0°

Demolition Plan @ 62'6%, Crane Griders
Conveyor Ramp #3 :

Ploors @ El. 53'0" & 70°'0" ~ Plans &
Sections

Miscellanaous Details

Cobber Floor @ Bl. 31°'6" & Distributor

.pPlacform @ El, 54°'9-1/8"

Cyclena FPloors @ Bl. 47°'0" & 39'0"

Ploor @ El. 14'0" - Plans, Sections & Details
4209-X11-S10 - Rev. 3 ~ Line S - Ploor @ El. 32°'6" - Plans & Detalils
Line 3 - Ploor @ El. 41'11" - Plans & Details
Line S - Ploor @ Bl. 62'6" - Plans, Sections ¢

Detalls

Lina 5 - Recyclae Conv. #32 Ramp * o
Elevation Line .14 —~ Sectiens & Details
Line % - Recycle conv. #1, Removable Ramp &

Diagonal Bracing

Line 5 - 8tairs from El. 0°0" to Bl. 14°'0"

- Line 5'- General Notes, Key Plan & Drawing

Schedula

- Line % = New Mill .-Poundation, Excavation & ril

concreta

~ Line 5 - Demolition Drwg.,Existing Mill Pound:
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1 B4ps 723 9554 WHITE RESOURCES -+~ KILBORN \di003/01U
JCON URMCOUVER 4.30.1991 12118 r. @
4209-X11~F4 - ReV. 2 - Line 5 — New Mill Poundation - Mild Foundation M
4209-X11-PS - Rev, 7 - Line § - New Mill Foundation Pier Outline Detail
4209-%X11-F6 - Rev. 3 ~ Line 3 -~ New Mill Foundation Plans & Blevation
4209-X11-r7 ~ Rev. 0 - tine % - New Mill Foundation Sectionsa
4209-X11-F8 =~ Rev. 3 - Line 5 - New Mill Poundation Plevations & Sectic
4209-X11-F9 = Rev. 1 — Line 5 = ploors @ E1l 53'0%, 62°6%, 14°0" - Slabs
Details )
4209-X11-F10 - RaV. 2 - Line S - Cobber Ploor @ El. 31'9 1/2"
4209-X11-F11 - - pPloors @ El. 14'0° & 14.17* — Plans,
sections & Details
4209-X11-F12 - - tine § - Ploor ¢ El. 32.5" & 44.54' - Plans,
sactions & Details
4209-X11~r13 - Rev. 1 - Line 3 = Grade Slab Plan Drainage & Details
4205-X11-Fl4 — Rev, 1 - Lins S5 - Embedded steel Details
£4209-X11-P15 - Rev. 1 - Line 5 = Anchor Bolt Details
4209-X11-P16 - - Line 5 - Pump Pods - Plan & Datalls
pIPING
4209=X11-P1 - - Screens Distributor Peed & 0/Plow Piping
4209-X11-P2 - - Bcreens Distribution Piping
4309=-X11-P3 - - Cobber Distributor Yeed & Digtribution O/Flow
4209-X11-P4 -~ - Magentic Separators pistributor Piping
4209-X11-P5 - - Magnetic Separators u/Plow & O/Flow & Floor
Drains
4209-X11-P6 - - Bull Mill Peed & Cyclones Fsed & Discharge Pip
4209-X11~-P7 - - silurry Piping Details ..
4209-X11-P8 - - glurry Piping Details . R
4309-X11-P9 - - necirculating Water
4209-X11-P10 - Rev. 2 = AUtogencus Mill tubrication Piping
4209-X11-P11 - - Alr, Pire Protection & Misc. neta.‘..ll
4209-X11-P12 — Rev. 4 — Line 5 - Recirculating & Cooling Water Piping
4209~X11-P13 ~ - Line 5 - Floor Drains on Elev. 14° & 5%
PIPING & INSTRUMBNTION DTAQRAM

4209-X11-PID-1 - Rav.

4209-X11~-PID-2 — Rev.

0

- Piping & Instrumentation Diagram sluzry &
Recirculating Water '

0 - Plping & Tnstrumentation Diagram Cooling We

Lubae & Alixr Piping



o7 ‘BQOG 723 9584
LCON UANCOUVER

LLECTRICAL

WHITE RESOURCES -+-+-+ KILBORN g 008/010

4.

30.199% 12019 r. 9

$209-X11-EP6-1 — Rev. 1 - Line-5 - plactrical Single Lina Diagram
4209-X11=FP6-2 — Rev. 1 - Line 5 — Primary Mill Connaction Diagranm

4209-X11-EP6-2A - Rav.
4209-X11-EP6-2A ~ Rav,
4209-X11-BP6-2B -~ Rev.
4209-X11-EP6-2C — Rav.
4209-X11-EP§-2C ~ Rev,

1
3
1
2
1

Line $
Line 3
Line 5
Line S
- Line 5

Primary Mill Control Schematic
Primary Mill Control Schematic
Primary Mill Control Schematic
Primary Mill control 8chamatic Rels
pPrimary Mill Control Schematic Rels

4209-X11~-EP6=3 — Rev. i - Line 5 - Liquid Rheocstat Control Schamatic
4209-X11-EPS-3A - Rev. 0 - Lina 5 ~ Liquld Rheostat Control Relays
4209-X11-EP6-4 -~ Rev. 3} - Line $ - Relay Panel R108 Layout
4209-X11-EP6-3 - Rev. 2 - Line 5 = Relay Panel R108 Terminal Board

. _ Connection Diagram
4209-X11-EP6-5A - Rev, 1 ~ Line 5 - Ralay Panel R108 Jumper Layout &

4209-X11-BP6-6 ~ Rev, 3
4209-X11-EPE~6 -~ Rev. 1
4209~X11-EPS5-7 - Raev. 2
4209-X11-BEP6-8 - Rev. 1
4209-X11-EP6-9 - Rev. 0
4209-X11-EP6-10 - Rav. O
4209-X11-EP6-11 —~ Rev. 0
4209-X11-EP6-12 ~ Rev., 1
4209-X11-EP6-13 -~ Rev. 0
4209-X11~EP6-14 ~ Rev. 2
4209~X11-EP6-14 — Rev. 2
4209-X11-EP6-14 -~ Rev, 2
4209-X11-EP6~14 - Rev, 2
4209-X11-EP6-14 ~ Rev. 2
4209-X11~-EP6=14 — ReV. 2
4209~X11-EP6-15 - Rev. 3

Lina S

Line 5

Line $

Line S

Line $

Line

Line

TR T I TR T R

Schadule

- Control Panal C370 lLayout &

Connection Diagrem (Sht. 1)

control Panel €570 Layout &
Connection Diesgram (8ht. &)

Rasat Stations C$71 & C372
Electrical Power Layout Bl. 0°'0"
Plectrical Power Layout Bl. 14'0" &
22'0"

tine 5 - Electrical Powar Layout El. 20°0%.

26°'1 1/2". 32°'6". 33'5" & 41'11"
Electrical Power Layout El, 32°6"
$3'0° .
Electrical Power layout z@$“030' :
140"

BElectrical Power Layout El. 0'0*
Ingtrunent

cable & Conduit Schedule (Sht. 1)
Cable & Conduit gchedula (sht. 1Al
cable & Conduit Schedule (3ht. 2)
cable & conduit Schedule (Sht. 3)
cable & Conduit Schedule (Sht. 4)
Cable & Condult Schedule (Sht. 5)
Csbla & Conduit Schedula
Instrumentation (8ht. 1)



Ji . 'n'il'UU 149 Y004 NHllE REJUURLLD  #== A LLDURN WY VivAvLY
4CON URKCOQUVER 4.30.19%1 12128 P.18

S

Rev. 3 - Lina $ - Cable & Conduit Schedule
Inatrumentation (Sht. 2)

4209-X11-EP6-15

4209-X11~-EP6~-16 - - Line 5 - BElactrical Cable Tray Demolition
4209-X11-EP6-17 - - Line 5 = EBElectrical Cable Tray Demolition
4209-X11-EP6-18 - - Line $ = Blactrical Cable Tray Demolition
4209-X11-EP6~-19 - - Line 5 - Relay Panel R108 Dismantling

4209-X11-EL6-L ~ - Lina 5 - Lighting Plan, Primary arinding,

n. olo.
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. FROULEDY INDUSTRIES
“(If¥Y" re~nY EWUIPMENT COMPANY, INC. ey rondne

AOUNT LAUREL ROAD, HAINESPORT, NEW JERSEY 08036 W  PHONE: (609) 267.1600 W  TELEX: 845307
W FAX: (609) 267-4499

03 JUN 1991

—arwiivy A iML TV . FAX TO: (#) 416-231:-3356

.

TARIO: CANADA

TENTION: MR. PAUL V. TUCKER REF. ANDORJA MAGNETITE - NORWAY

*Re§BesTED“ TN YOUR RECFNT INGUIRY, WE ARC PLEASED 7O DESCRIBE
L.OWING EGUIPMENT:

USEL BIRDSBORO-BUCHANAN 36" X 48" BLAKE TYPE DOUBLE JAW CRUSHER.
150HP 3/60/2300 VOLT MOTOR. INCLUDES SPARE PARTS.
{R27340C . PRICE: #65,000 WHERE I8, CANADA

UNUSED 42" X 54" ROLLER BEARING OVERHEAD ECCENTRIC JAW CRUSHER
MANUFACTURED BY HKOBELCO. COMES WITH UNUSED 200 HP MUTOR. SINGLE
TOGGLE. 19886,

IR2524% PRICE: €180, 000 WASHINGTON

# USED TELSMITH MODEL 36FC CONE CRUSHER, WITH CRUSHER SHEAVE. BUT WITH
Bg" MATOR (REMITOCrT “ra s At & = et w4

1&2 _ PRICE: $27, 3500 HAINESPORT

$ USED SYMUNS 3’ STANDARD CONE CRUSHMER, S/N 3387 WIThH CRUSHER
3. SHEAVE.
£7153~1 . PRICE: %24, 300 ' HAINESPORT

£ G!tb TELSMITH 347-5 CYRASPHERE CONE CRUSHER, MODEL “B*, INCLUDING
% O1L TANK. 28 DIAMETER X 9* WIDE, &~GROOVE "D~ SECTION DRIVE

¢t PULLEY, LESS POWER.-

V7037V - PRICE: $24,300 HAINESPORT

USED SYHMONS 3° SHORT HEAD CONE CRUSHER. INCLUDES SPARE FINE BOWL AND

FINE LINER. INCLUDES OIL RESERVOIR TANK AND PUMP. 79 HP MOTOR. 1200
1200 RPH.

R2JE51 PRICE: #32,%00 CANADA
USED 3’ STANDARD SYMUONS CONE CRUSHER WITH 125 HP DRIVE MOTOR. OIL

PLUIAP AND TANK. CRUSHER REPORTED TOQ HAVE RECENTLY BEEN REBUILT.
KEDIUM BOWL AND L INERS.

AX Equipment Offered Subject 10 Prior Sale or Disposiion, 'E—
wmunCaﬂmu&mayﬂmvﬂawazPMwb:;;mhmxaﬂmmm .‘nhlE]H,‘qP)fr

Written Confirmation Contains Penry's Concitions and Terme of Sala.

PN e W Lo W

-
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£ IPMENT FOR THE PROCESS INDUSTRIES
IERRY PERRY EQUIPMENT COMPANY, INC. Qu
! .

' 'OUNT LAUREL ROAD, HAINESPORT, NEW JERSEY 08036 ®  PHONE: (609) 267.1600 ®  TELEX. B4.5397
W FAX: (80P 267-4499

FAGE &
KILGORN LIMITED

03 IUN 1991
| .

# ZR2455% PRICE. £33, 300 KENTUCKY

VGED ALLLIE (HALMERS 28° DIA. X 16’ LONG SEMI-AUTCGENOUS GRINDING MILL
WITH (23 3300 HP MOTORS, STARTERS AND REDUCERE. LOTS OF SPARES.
SHELL IS BOLTED INTO 2 PIECES LLENGTHWISE AND INTODO 4 PIECES CIRCUM-
FERENTICALLY. MILL HEADS ARE ALSD 2 PIECES EACH. MILL WAS LAET USED

. W1TH A 5" FARTIAL BALL CHARGE, NEW 1973. SHUTDOWN IN 19835. ACCES-
SUORIES ALSO INCLUDE A LINER HANDLER FOR THE STEEL LINERS. LAST USED
IN WET GRIND SERVICE AT 3530 TPH.

# ZR2&D6E PRICE: 825, Q00 MINNESOTA

USED &' X 127 ALLIZE CHALMERS DOUBLE DECK RIPL-FLO VIBRATING STREEN.
=0 DEGREE SLOPE. INCLUDES 10 HP MOTOR AND RECONDITIONING.
# JRZOLTO _ PRICE: €10, 000 CANADA

$ USED 3¢ WIDE X 10/ LONG W. 5 TYLER MODEL F900 TY-ROCK INCLINED
¥ VIBRATING SCREEN. SINGLE DECK., WITH APPROX. 20 HP ELECTRIC
%+ MUOTOR DRIVE.

4 148Z2e-01 PRICE: €6, 500 WHERE 1S, MISSOURI

USED 4’ WIDE X 12 LONG HORIZONTAL DOUBLE DECK VIBRATING SCREEN WITH
SFARE ECCENTRIC. MANUFACTURED BY CEDARAPIDS.
# IR28992 PRICE: %7, 300 DKL AHOMA

USED C.E. TYLER 4° X 12’ DOUBLE DECK TYROCWKET. INCLINED SCREEN,
/N S50-1B&3, TYPE 330. WITH 3 HP MOTOR AND DRIVE.
# .31-1103 PRICE: $7, 500 WHERE IS8, MAINC

USED STEARNE MUDEL #WPD. 36" X 48" TRIPLE DRUM WEY MAGNETIC
GEPARATOR. PERMANET TYPE. COMPLETE WITH DRIVES AND MOTOR.
RATED 5Q TON/HR

# ZI16643 PRICE: #8, 3500 NEVADA

WSED STEA4RNE-ROGER 30" X 48" MAGNETIC SEPARATLRS, MODEL ™MD,
SINGLE DRUM. (3) AVAILABLE.

# Ziééae PRICE. 3,250 NEVADA

USED ALLIS (HALMERS &’ DIA. X 10’ LONG BALL MILL. TRUNNION DISCHARCE.
1350 HP MOTOR. STEEL LINED LASY USED WET. (2) AVAILABLE.

# XIR13841 PRICE: 44, 300 WHERE 1IS: NEW JERSEY
USLD GALIGHER ASITAIR #4868 30 CUFT FLOTATION CELLS ARRANGED IN A BANK

or 26 CELLE CaN BE EROKEN INTO 4-CELL UNITS. EACH & CELLS ARE
DRIVEN BY (1) 20 HP ELECTRIC MOTOR. (2) AVAILABLE.

Al Equipment Offered Subject 10 Prior Sale or Diapesition. nh
Written Confirmation by Perry Required Prior lo A;cpumdomor. PERRY

Written Confirmation Contains Pemy’s Conditions and Terms of Sale.
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EQUIPMENT FOR THE PROCESS INDUSTRIES
’ERRY PERRY EQUIPMENT COMPANY., INC.

r COUNT LAUREL ROAD, MHAINESPORT, NEW JERSEY 08036 PHONE. (609! 267-1600 o TELEX: 84-5392
a FAX: (809) 267-4499

PAGE 3
KILBORN LIMITED

03 JWN 1991
.

# IRV2-203548 PRICE: #7350 WHERE 1&. NEW MEXICO

« UCSED SPERRY 12" X 12" STAINLESS STEEL PLATE AND FRAME FILTER PRESS.
» YYPE 47. S/N 7318%9. (B) 2" FRAMES. (3) 1" FRAMES. AND (3) 1/2"PLATES.
# & EYE. CLOSED DELIVERY. HANDWHEEL CLOSURE. ON STAND WITH CASTERS.

% 18035-2 PRICE: %3, 750 HAINESPORT

UBED SFERRY 12" X 12" STAINLESE STEEL PLATE AND FRAME FIlLTER PRESS.
(D) 2* PLATES AND (&) 2" FRAMES FOR APPROX. % 8Q. FT. FILTERING AREA.
APFROX. .3& CU. FT. CaKE CAPACITY. 4 EYE RATCHET CLOSURE.

# IG27049 PRICE: #3.,7350 ILLINOISB

USED 12" X 13" INDEFENDENT STAINLESS STEEL PLATE AND FRAME FILTER
FREES. {11) CHAMGERS., 12"Xi2"X1". HAND RACHET CLOSURE. 4~EYE
CLOSED DLEL1'VERY. 14" FILLER BAR. UNIT ON CASTERS. APPROX. .75
CULFT. CAKE CAPACITY, iB8 SQ.FT. FILTER AREA. (2) AVAILADLE.
Ge2579 PRICE: %¢6,800 NEW JERSEY

UGBED SPERRY 12" X 12" STAINLESE STEEL. PLATE AND FRAME FILTER PRESS.
Z-EYE, CLOSED DEL IVERY. (1%) CHAMBERS., 1/2" FRAMEE. HAND CLOSURE.
. HITiH STAINLEEE STEEL CENTRIFUQAL WORTHINGTON PUMP, MODEL 1CGH.
® IGL2Y94 PRICE: $8,000 NEW JERSEY

» UBED 12" X 12" SPERRY PLATE AND FRAME FILTER WITH 20 STAINLESS STEEL
* FLATES AND 220 STAINLESS STEEL FRAMES. 40 SG. FT., WITH 2" CAKE
* CAPACITY, 4 EYE DELIVERY HAND CLOSURE,

® 18249-4 - PRICE: 9,730 HAINESPORT

.usso S0° DIA. X 12‘ DEEP EIMCO THICKENER, WITH BRIDGE, ENCLOSED GEAR
NRIVE, APPROX. 3 HP MOTOR, MANUAL LIFTING DEVICE.

# ZIRZL008 PRICE: 17,300 NEVADA
USED 8° DIA. X &° LONG ALLIS CHALMERS BALL MILL. INCLUDES 200 HP
MDTOR. ’

# ZRIB72D PRICE: %295, 300 IDAHO

USED MARCY B8 X &' BALL MILL. 300 HP DRIVE, 2200 VOLYS.
# ZR23020 PRICE: +88, 000 WHERE IS, CALIFORNIA

USED 97 DIA. X 8° LONG MARCY WET-GRIND BALL MILL. 450 HP, 440 VOLT
MOTOR. HERRINGBONE GEAR. STEEL LINERS AND SCOOP FEED.
# IRZE&L3Z2 PRICE: +78, 300 COLORADD

USED MARCY 9 DIA. X 9’ LONO BALL MILL, &00 HP DRIVE, 2300 VOLTS.

-

AN Equipment Offered 5ubject 1o Prior Sale or Disposition, '_
Written Confirmation by Perry Required Prior 1o A:’upumdauw. PERRY

Written Confirmation Contains Perry’s Conditions and Terms of Sale.
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EQUIPMENT FOR THE PROCESS INDUSTRIES
J'ERRY PERRY EQUIFMENT COMPANY. 1NC.

“\OUNT LAUREL ROAD, HAINESPORT, NEW JERSEY 08036 W PHONE: (60%) 267.1600 & TELEX: 84-5397
W FAX: (609 2674499

PAGE 4
KILBOKN L IMLTED
03 Jun (591

TROMMEL D1ECHARGE. INCLUDING WEIGHT BELT FEEDER. (2) AVAILABLE.
# ZR2S5019 PRICE: %112, 500 WHERF. IS. CALIFORNIA

UCED ALLISE CHALMERS 9 DIA. X 10’ LONG BALL MILL., 400 HP DRIVE.
# ZR2S4%s PRICE: 92, 300 WHERE I1S5. CANADA

LSED DORR ULIVER. 7° DIA. X 10 DISC RQTARY FILTER. 470 S@. FT. FILTER
. aRkE&., CARBON STEFL, SPEED 1/3 TO -3/4 RPM, WITH 14" PADDLE AGITATOR.
T MOTORE & AND 7-1/2 HP, 3/60/4&0 VOLT. PUMP RATED FOR 5200 CFM @
27", (2) AVALLABLE. -
# ZRZ1voE PRICE: $12, 500 WHERE IS, WISCONSIN

UsED 86" DIA. X B DISC DOOR-OLIVER ROTARY VACUUM DISC FILTER.
HAS TYPE &F3 PADDLE AQITATOR. COMPLETE WITH MOTORS AND DRIVES.
INCLUDES ASEDCIAITED SPARE PARTS, VACUUM PUMP MUFFLER. MISCELLANECUS
VALVES, PIPING AND MOTORS ASSOCIATED WITH FILTER.

~ZRI7TI20 PRICE: 647,500 UTAH

= USED BELBIT JONES 140" X 10 DISC POLYDISC FILTER, S/N §. 0 253, 1,300
#+ €3 FT. WITH DRIVE AND MAOTOR,
# 231-8F0C4 FRICE: %75, 000 QHERE IS, MAINE

USED JONEE 10° Dla. X 9 DISC POLYDISK FILTER, 304 STAINLESS STEEL.
WiTH STAINLESS ETEEL REPULPER, AUTOMATIC SELF PURQING SHOWER,
CONGISTENCY REGULATOR.,  USED 3 YEARS. WAB USED AY 4500 GPM, 3. 84
DRAINACE RATE AT . 3% CONSISTENCY. 3/4 HP REPULFER MOTOR, 10 HP DC
MOTOR ON FILTER, STAINLESS STEEL HOOD. (2) AVAILABLE.

# @2caas PRICE: €137, 500 WHERE 18, OHIO

USED TMFCO %°6" DIA. X 12 DISC FILTER: (316 STAINLESE STEEL CONTACTS.
PFREVIOUSLY USED ON PAPER MACHTNE SULPHITE,
B X2W27B84&8 PRICE: $45,000 WHERE 18, CANADA

USED VDITH 108" DIA., 12 DISC VACUUM FILTER, STAINLESS STEEL CONTACT
FARTS WITH DRIVE AND MOTOR. (2) AVAILABLE. 0!
4 Zwaease PRICE: %79, 500 WHERE 1S, EUROPE 24§ﬁ£ELW

URED DORR~-OLIVER 97 DIA. X 12 DISC ROTARY VACUUM FILTER. PLASTIC AND
STAINLESS SECTORE. CARBON STEEL TUB. HAS NASH CLADOZ 400 HP VACUUM
PLF FILTER HAS VARISFEED DRIVE AND WASH PIPES. NEW 1983. APPROX.
1450 5G. FT1. FILTERING SURFACE AREA,

# ZIR2BOS0Q FPRICE: $92, 3500 WHERE 18, MISS0OURI

# USELD NaSH MODEL CL3IVOZ VACUUM PUMP, TEST #7201729. 420 RPM. ALLISE

-

All Equipment Offered Subject 10 Prior Sale or Disposition. {III}" IIE]H,‘HP,fr
Written Confirmation by Parry Required Prior o A:xpumorOfdar. P

Written Confirmation Contains Perry's Conditions and Terms of Sale.
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IERRY PERRY EQUIPMENT Company, INC. EQu ROC

T MOUNT LALREL ROAD, MNESPOR'. NEW Jemser 08036 g PHONE, (609! 262.1500 a TELEX: 84-539>
O FAX: (609) 267.4400

PACE s
KILBORN L 1mr TED

03 JUN 199; -

* CHALMERE 128 HP., 1740 RPM, 440 VOLT moToR. SILENCER.
* 231-1101 PRICE: %10, 800 WHERE 1s, MAINE

PLEasE LgY US KnOW How WE CAN BE OF FURTHER SERVICE.

SINCERELYv

¢ FERRY EQUIFMENT comeany, Inc.




