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FOREWORD

The purpose of this study is to build a 3-D model of the Anderja magnetite-apatite deposit.

The work follows an agreement between Kilborn Inc, and SINTEF. (Offer dated 1991-02-18,

Authorization to work, fax. dated 1991-04-04)
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ABSTRACT

The Andørja maimetite-apatite deposits are situated in the highly metamorphosed upper
allocthon of the Caledonian rnountain range on Andmja in Troms. Banded magnetite layers
occurs within a 100 m thick amfibole-mica-schist formation in a group of mica schists. 2-20 rn
thick calcite marble marker horizons occur both over and under the arnfibole-mica-schist
forrnation. The main orezones Gropa 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 drillholes 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 %
magnetitc.

Additional resources between 20 % and 25 % magnetite are 8.360 million metric tons at
20.4 % magnetite and 0.8 % P.

Thc deposit is stil open to the north and northcast.

•
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1 INTRODUCTION

The Anderja iron ore deposit has been examined several times. We were farniliar 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 Lekken at the National diamond drill core archive.

Instead of a survey at the location, as included in the offer, we decided to exarnine the

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

During a meeting with Mike Davie, Kilborn Inc, it was decided that the ore reserve

estimation should be based on the polygonal method. The results should be available in

digital form for further usc. Intergraph (IGDS), Loms (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

•
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2 GEOLOGY OF THE ANDORJA MAGNETIFE-
APATITE DEPOSIT.

This report is a composite of the work done by Elkem in 1958 to 1962 found in the files of

the norwegian Minister of Mines. Tne Anderja files of the Minister of Mines are far from

completc, some documents are not simed 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 'mannetitt' tonether with Troms' and 'Andorja' at the

Geological Suovey of Norway's reference libran,., did not auci new informat on to what was

known from the flles of the Minister of Mines.

2.1 Regional geology.

The Anderja deposits are situated iii sedimenmry C'anibrosiiurian in upper allochthon of the

Caledenian ineuntain range.lhe rocks are of upper amfibelite facies, the metamorphic age

is Caledonian (late Silur ta middle Devonian). Retrograde metamorphasm is not reported

from the area

liesnetne-mannetne sedimcnnoy deposns occurs over a d:stanee of more than 550 km in a

formation from Vefsn to Tromse in the lower units of the upper allochthon. Total tron

grades are up to 459b. The hematite : magnetite ratio deereases with increasing metamor-

phosts (Poulstm 1964). Common eangue minerals arc quarm, calcee, biotite, epidotc,

hornblendes and almandine garnet. fl is not known what tyne of earnet that CCCur in the
Andarja deposits. Apabite occurs with variable grades, average is around 0.2 91P. The

Andarja deposits are amone the more apatite rich deposits. Rana Gruber is minine the only

oreb,adiS eufrently iii prodpntiLin n on li of Nio i Rana in Nerdland

At Andarja there is a group of mica-schist and gneisses below the ore bearina group.
Sernentine pcds and decimeter thick arnfibolite beds are common. Mawetite bearing layers
occurs in a arnEbole-schrat formation in a aroup of mica -sehists, calcite -marbles and quartzite
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beds. A group of garnet-mica-schistoverlaysthe magnetite rich horizons Coarse grained
pegmatites and granite lenses are common.

22 The magnetite bearing amphibole-schist.

Magnetite deposits occurswithin an amphibole-schistformationin the mica schist group.
This formation is referred to as an amphibolite (Geis 1962c)and mica-schist(Gustavson
1960)bydifferent sources. Inspections of the cores suggeststhe name amphibole-biotite-
schist.The ore bearing unit will for simpicitybe referred to as an amphibole-schist.This
amphibole-schistis different from the amfibolites found in the lowermica-schistand gneiss
group. The amphiboleschist average 100meter in thickness the thickestparts coincideswith
the thickest pans of the eastern part of the magnetite mineralization.The amphibole schist
are dividedfrom the garnet-mica-schistsby two marble horizons(Geis 1962c).

The amphibole-schistand the magnetite rich layerscrops out over a length of more than
2 km along the Astaljord southeast on Andørja. Extensivediarnonddrillingis carried out in
a 2.0 km by 0.7 km arca. The same amphibole-schistwith martnetitezonescrops out 6-7 km
to the nonh at the north side of the Trolian mountain.The Andørjadeposits have thus large
potential resources.

Several marble formations are found within the garnet-mica-schistgroup.The marbles are
coarse grained and the thickness of the formations ranges from a fewdecimeters to 20-30m.
Marble beds are alwaysclose to the magnetite bearing amphibole-schist,both on the footwall
and hangingwallside.

Quartzite lensesare found belowthe amphibole-schist.

Pegmatites and coarse grained felsic intrusives (Trondhjemitic?) intrusivescrosscuttingthe
stratas are comrnon.

Several magnetite rich zones occur within the amphibole-schist.Geis (1962d)devides them
into six differentzones, named by numbers with numbers increasingupwards,all these zones
can be dividedinto subunits.Orezone 2 or Kuliberget in the east and Orezone 3 or Gropa in
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the west are the only zones with both high grades (>25% magnethe) 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 1962c):

Hornblende

Biotite

Quartz

Magnetite

Apatite

Plagioclase

Quartz and hornblende are the major minerals. Garnet is rare in the Kuliberget Zone (Geis

1962c), and in the Gropa Zone judged by the corelogs.

The layers low in magnetite are composed of the following minerals :

Augitc

I lornblende

Microcfine

Plagioclase

Quartz


Biotite

Observations from the cores stored at Lakken (drillhole 25, 23, 24 and 26) confirrns this.

Calcite is comrnon 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 anention 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 amphibole-schist formation. Layers of garnet-biotite

schist occur closc 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 arnphibole ore and (3) low grade garnet ore.
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Equal amounts of these ores where mixedin the flotation test. Some efforts have unsuccess-
fullybeen made to trace these ore types to different orezonesor parts of the orebodies. The
only thing knownwith certainty is that garnet is rare in the Kulibergetzone (Geis 1962c),
and in the Gropa zone judged by the core logsfor the drillholes.Some of the ore Mmedin
the test tunnel was however rich in garnet.

2.3 Structural geology

The ore layers dips from 10-20degrees to the east. Strike varies from approximatelyN1OW
in the Gropa area to N7OWin the Kulibergetarea. Regionallythree phases of deformation
are identified.Folding is not important in the structuralcontrolof the deposits.The folds on
Andørja have large wavelengthsand are gentle (Gustavson 1960).Smallisoclinalfoldscan be
seen in the drillholecores. Locallysmall tight to isoclinalfoldsoccursbut they are not
significant.Gustavson(1972) is recommendedfor detailed structural informationfor the
region.

Fault movements have occurred in sevcral periods in this region, also in post-glacial times.

There are several fracture and faultingsystems,two of whichare the most important: (1)
strikingESE-WNWand (2) striking NE-SWboth with high anglefaces.The Astafjord fault is
parallel to (2) and is a vertical fault (Gustavsen 1972).One fault parallel to (2) in the test
drift has a throw of about 5 meters. This fault is supposed to continueup to drillhole"L".
There are howeverno evidence of faults with large throws in the drillholes from the

Kultberget and Gropa area.

•
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3 DIAMOND DRILLING.

100drillholeswith a total length of 12954 m were in the Kulibergetand Gropa area
in 1911and 1958to 1961.In addition 14holeswith a total length of 877meter of drillingwas
done in the Måsan area 1.5km northeast of Gropa in 1961.The limitsof Gropa and Måsan
magnetite zones are said to be found,but the KulibergetZone is open to the north and
northeast. The Måsan area did not showup interesting reserve figures:6.9millionmetric
tons at 20% magnetite plus 03 Mtons at 30.4 % magnetite at Måsanwest (Wanyik 1983).

7 holeswith a length of 550 m (drillholenr. I to 8 (?) and 9 to 12)were drilled in 1911.The
mineralizedpans were analyzedfor rnagnetite,total iron, sulphur and phosphorous.Bulk
sampleswhere assayed for hydrochloricacid solveMiron and total iron.

Figur 1, specific gravIty versus 7magnetite from three samples taken from
drillhole cores in Kuliberget (Ceis 1962a).

Most of the drillingwere done during the summers of 1958to 1962byElkernafter Elkems
takeover of the deposits in 1958:5 holeswith a total length of 620m were drilled in 1958,8
holeswith a total length of 1918rn in 1959,57 holeswith a total of 5024rn in 1960and 23
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holes with a total'of 4842m were drilled in 1962.These coreswere assayedfor magnetic
minerals by "Dingstube separator" at the Rodsand mine and phosphorousat Cristiania
Spikerverk.The magnetic fraction is reported to contain 70-72% iron. Not all the magnetic
assayswere found, the missingvalueswere reconstructedfrom a regressionline between
phosphorous and magnetite, see figure 2. The assayingintervalis generallycoincidentwith
the different zones. Only two drillholes OE (OE for norwegianletter Ø) and 5H are assayed
in detail includingwaste rocks. Analysisfor hydrochloricacid solventiron, total iron and
sulphur were done by Cristiania Spikerverk,but it is not knownhowmanyor whichdrillholes
that were assayed.

3 5


3


2 5

2

ae
I 5

0 5

f

tirw‘e • '

0 10 20 30 40 50 60

% Magnetite

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

Specificgravitywas not measured. Only3 (three) measurementsof specificgravitiesversus
magnetite are known,they are all taken from the KulibergetOre zone (Geis 1962a),see plot
in figure I. The main minerals of the mineralizedzone have the followingdensities:

Magnetite 5.2

Quartz 2.65

Arnphibole 3.0 - 3.4 Increasingwith iron content.
Gamet 3.6 - 43
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Apatite 3.1 - 3.3

Clinopyroxene 3.2 - 3.6 Increasing with iron content.

Biotite 2.7 - 32 Increasing with iron content.

(Hamilton, Woolley and Bishop 1974)

As figure I 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 biotite, or else the line should intersect at a higher specific gravity. In

case of a low speicific gravity gangue Ute specific gravity versus magnetite grade should show

a neat regression due to magnetites relatively high specific gravity.

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

spec.graViCy=2.8+0.02,4Magmetiee (1)

Specific gravity was included in the ore calculation to avoid an underestimation of die ore,

the numbers used are however considered to bc conservative. Rocks lower than 5.1%

magnetite and waste rocks are assumed to havc a spccific gravity of 2.8. (Rana Gruber who

is mining a similar dcposit orc uscs a spccific gravity of 2.8 on thcir wastc rock.)

One test with Clericis 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 magnctitc grades of thc waste rock are conservatively estimated from

figure 2 to 5 % magnetite and 0.25 P. Missing grades of magnetite or phosphorous are

calculated from (2).

%P.0.25+0.04~agnetite (2)

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

grade.

The co1lar data for the drillholes were not found in Elkems fmal report to the Minister of

Mines (Wanvik 1983). It is known that the elevation of the drillhole location were controlled
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by levelling.Collar data were taken from the maps followingElkemsfmal report to the

Ministerof Mines (Wanvik 1983).

No deviationmeasurementsare knownfrom Andmja. The corelogsshowsthat the drillholes

drifts so that the foliation is perpendicular to the drillholes.

Drillholedata is included in AppendixNo. I. Figures followedby a bar are calculated

figures.

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

length.

The assaydata contains holename, from - to, Magnetite,Phosphorus,Specificgravity,

Sulphur,Fem, FeHo.

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

A G TRAN.DGN and A K TRAN.DGN arc transversal scctions through Gropa and
- - - -

Kuliberget.

•
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4 MODELI JNG 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 detail.

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

Cut-off %Magnetite % P Spec.grav. Avg.thick. Th.Tons

20% Magn 28.48 1.16 3.35 13.17 48145

25% Magn 30.18 1.23 3.39 10.76 39785

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

A POLYGO.WK3 is a tabulation of the resources in cach block.

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 area. 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 to true thickness. (3) The specific gravity is conservafively calcu1ated.

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

another consequence the same equation will ovcrestimatc the missing phosphorous grades

frorn 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 compositefiles, but not in the estimation of
resources).



18000 18200




18400




18600 18800 19000




19200 19400 19600 19800 20000

16400







16400







-P




16200







16200








-r




16000








16000

15800








15800







-1!






-r








15600

r








15600





41 4>







"r




-r





1-7





15400 f








15400






1-*









-7-








7-






15200








15200

15000








15000
19600 19800 2000018000 18200 18400 18600 18800 19000 19200 19400

DRAWN BY DA1E

RE1SE0 BY 0A1E

100.0 0 100.0 200.0 rn
SCALE 1: 5000 


l]MTEF'
ANDØRJA

Cut-off 20% Fe304
22.4.1991

Figure 3
DWG



APPENDIX 1

Diamond drillhole data

ANDORJA.DAT
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The drawingA_polygn.dgnshowsthe defmed polygons.

The econornicparts of the deposit are Gropa and Kuliberget.We have lookedcloser to

these parts but foundthat due to the samplingroutines, - see the contrastbetween the

accurate assayeddrillholes511and OE and the others, - other estimationmethods for in-situ

resources wouldnot result in major improvernents.

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

and bottom of the 20 % cut-off composites.

Ele A_G_FOOT.DGNgives the surfaces of the footwall,and A_G_HANG.DGNthe

hangingwallsurfacefor Gropa, based on the compositesfrom20% cut-off.

4111

File A_K_FOOT.DGNgivesthe surfaces of the footwall,and A_K_HANG.DGNthe

hangingwallsurfacefor Kuliberget,based on the compositesfrom20% cut-off.

For detatiled mine planningwe have build two 31) fdes (A_MOD2O.DGNand

A MOD25.DGN)showingthe compositcs for 20 and 25 % cut-off.

•
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5 CONCLUSIONS

From the filesof the Minister of Mines, and from drillholesstored at Lokken,we have given
a descriptionof the deposit.

The continuityof the ore when we considered the hole thickness,and the economic
interestingparts, makes the polygonalmethod appropriate for establishinga 3-D model of
the deposit,and for reporting in-situ resources.

•

•
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1 IC 18450.00 15587.50 391.00 0.00 -90.00 124.00




3 10 53.15 57.10 28.00 1.17 3.36 0.00 -1

3 10 72.14 81.90 31.30 1.15 3.43 -1.00 -1

3 IC 86.55 91.32 40.70 1.36 3.61 -1.00 -1

3 10 92.25 98.05 18.30 0.79 3.17 -1.00 -1

3 10 112.86 115.05 14.60 0.69 3.09 -1.00 -1

1 10 18472.00 15531.00 375.00 0.00 -90.00 118.00




3 10 43.08 48.20 32.40 1.24 3.45 -1.00 -1

3 10 64.52 66.52 26.80 0.94 3.34 -1.00 -1

3 10 67.58 79.73 17.30 0.75 3.15 -1.00 -1

3 10 80.84 81.22 33.00 1.44 3.46 -1.00 -1

3 10 90.10 93.90 23.20 0.87 3.26 -1.00 -1

1 IF 18507.00 15434.00 368.00 0.00 -90.00 98.00




3 1P 25.90 30.00 28.90 1.14 3.38 -1.00 -1

3 1? 49.10 60.16 27.80 0.99 3.36 -1.00 -I

3 1F 60.68 64.30 26.20 1.08 3.32 -1.00 -1

3 11' 65.54 72.56 22.10 0.89 3.24 -1.00 -1

3 1F 73.85 74.70 27.50 1.17 3.35 -1.00 -1

3 IF 84.63 85.53 20.30 0.90 3.21 -1.00 -1

3 1F 86.27 90.20 38.00 1.33 3.56 -1.00 -1

1 II 18550.50 15287.00 354.00 0.00 -90.00 97.00




3 II 9.00 13.00 9.50 0.68 2.99 -1.00 -1

3 II 20.80 26.15 26.70 1.26 3.33 -1.00 -I

3 II 31.60 35.20 5.50 0.42 2.91 -1.00 -1

3 II 42.65 55.30 26.70 1.04 3.33 -1.00 -1

3 1I 57.50 65.80 21.20 0.80 3.22 -1.00 -1

3 1I 78.50 85.25 23.40 0.97 3.27 -1.00 -1

3 1I 86.80 89.45 16.20 0.71 3.12 -1.00 -1

1 2E 18437.00 15471.50 368.00 0.00 -90.00 92.00




; 3 2E 23.25 28.88 23.20 0.96 3.26 -1.00 -1

: 3 2E 45.88 51.60 30.60 1.38 3.41 -1.00 -1

3 2E 55.55 71.17 32.70 1.16 3.45 -1.00 -1

1 2F 18450.00 15426.00 359.00 0.00 -90.00 92.00




3 2F 2.45 5.65 11.30 0.85 3.03 -1.00 -1

3 2F 7.50 9.50 9.40 0.86 2.99 -1.00 -1

3 2F 27.00 30.40 32.30 1.15 3.45 -1.00 -1

3 2F 32.50 37.95 30.70 1.19 3.41 -1.00 -1

3 2F 42.50 47.47 34.80 1.14 3.50 -1.00 -1

3 2F 47.77 53.81 22.30 0.78 3.25 -1.00 -1

3 2F 69.85 76.53 19.20 0.84 3.18 -1.00 -1

1 21 18429.00 15251.00 356.00 0.00 -90.00 82.00




3 21 0.00 2.60 41.60 1.37 3.63 -1.00 -1

3 21 3.81 6.43 19.20 0.72 3.18 -1.00 -1

3 21 25.94 36.06 28.00 1.10 3.36 -1.00 -1

3 21 42.00 44.23 39.80 1.27 3.60 -1.00 -1

3 21 46.12 52.97 20.00 0.81 3.20 -1.00 -1

3 21 53.70 55.79 40.00 1.31 3.60 -1.00 -1

3 21 57.90 58.55 26.30 1.13 3.33 -1.00 -1

1 3A 18321.50 15691.50 405.00 0.00 -90.00 45.26




3 3A 39.82 42.26 23.00 1.13 3.26 -1.00 -1

1 38 18355.50 15631.50 401.00 0.00 -90.00 109.00




3 38 42.87 45.38 24.00 1.01 3.28 -1.00 -1

3 38 58.45 61.40 35.00 1.55 3.50 -1.00 -1

3 38 62.86 75.50 29.40 1.26 3.39 -1.00 -1

3 38 75.50 82.25 21.70 0.78 3.23 -1.00 -1

3 38 83.30 85.12 39.20 1.33 3.58 -1.00 -1

3 38 97.07 99.87 25.70 1.03 3.31 -1.00 -1

1 30 18370.00 15581.50 391.00 0.00 -90.00 110.00




3 30 29.94 32.07 20.00 0.94 3.20 -1.00 -1

3 3C 46.21 48.19 34.00 1.30 3.48 -1.00 -1

3 30 49.12 68.80 33.80 1.35 3.48 -1.00 -I

3 30 69.42 76.05 21.80 0.83 3.24 -1.00 -1

3 30 77.52 79.64 41.00 1.38 3.62 -1.00 -1

1
3 30 81.34 81.92 33.00 1.46 3.46 -1.00 -1









2

1 3D 18376.00 15520.00 380.00 0.00 -90.00 107.00




3 3D 21.02 24.14 27.30 1.09 3.35 -1.00 -I

3 3D 38.42 43.82 35.40 1.35 3.51 -1.00 -I

3 3D 44.60 46.45 11.60 0.82 3.03 -1.00 -1

3 3D 46.73 65.28 34.80 1.37 3.50 -1.00 -1

3 3D 66.06 72.54 19.40 0.79 3.19 -1.00 -1

3 ' 3D 73.49 75.24 35.40 1.12 3.51 -1.00 -1

3 3D 82.50 90.91 20.10 0.93 3.20 -1.00 -1

1 3E 18399.00 15467.50 377.00 0.00 -90.00 115.00




3 3E 7.60 10.20 11.20 0.65 3.02 -1.00 -1

3 3E 21.93 24.76 29.70 1.09 3.39 -1.00 -1

3 3E 43.88 47.53 39.30 1.24 3.59 -1.00 -1

3 3E 49.53 55.13 30.20 1.26 3.40 -1.00 -1

3 33 55.79 66.42 40.20 1.48 3.60 -1.00 -1

3 3E 67.34 74.90 24.30 0.97 3.29 -1.00 -1

3 3E 89.73 93.63 30.30 1.18 3.41 -1.00 -1

1 38 18464.00 15305.50 365.00 0.00 -90.00 86.00




3 38 4.25 9.40 27.50 1.11 3.35 -1.00 -I

3 38 29.05 41.00 32.00 1.29 3.44 -1.00 -1

3 38 44.95 62.00 28.20 1.04 3.36 -1.00 -1

3 38 74.75 81.50 28.50 1.21 3.37 -1.00 -1

1 31 18458.00 15260.00 363.00 0.00 -90.00 94.00




3 31 0.15 2.45 47.00 1.57 3.74 -1.00




3 31 3.70 5.85 16.60 0.78 3.13 -1.00




3 31 25.00 37.90 33.10 1.32 3.46 -1.00




3 31 41.05 50.00 39.40 1.17 3.59 -1.00




3 31 51.10 53.65 16.30 0.69 3.13 -1.00 -1

3 31 56.00 57.40 32.20 0.79 3.44 -1.00




3 31 58.10 59.00 44.40 1.51 3.69 -1.00




3 31 78.35 79.40 29.40 1.09 3.39 -1.00 -1

1 43 19322.50 15607.50 392.00 0.00 -90.00 97.00




3 48 29.50 31.60 21.80 1.18 3.24 -1.00




3 45 48.53 57.55 27.40 1.13 3.35 -1.00




3 43 53.75 64.25 20.50 2.55 3.21 -1.00




3 43 65.23 66.42 36.00 1.18 3.52 -1.00




3 43 80.11 84.00 19.20 1.08 3.18 -1.00




1 4D 18329.00 15501.00 370.00 0.00 -90.00 81.00




3 4D 18.35 23.00 30.33 1.26 3.41 -1.00




3 4F) 54.60 33.95 39.20 1.52 3.56 -1.00




40 3E.95 49.35 2370 3.Z 3.23 -1.00





51.59 34.53 3.11 3.49 -1.05




5 49 65.10 71.25 2.00




2.84 -1.00




1 4E 18345.50 15457.00 372.09 0.03 -90.00 93.63




3 4E 0.00 3.45 18.20 0.66 3.16 -1.00




3 4E 23.80 28.18 35.90 1.30 3.52 -1.00




3 4E 29.60 46.05 34.00 1.33 3.48 -1.00




3 4E 48.80 52.23 21.23 3.79 3.22 -1.00




3 4E 53.05 54.90 39.50 1.15 3.60 -1.00




3 43 91.10 74.85 20.00 0.39 3.20 -1.00




1 43 18358.50 15399.50 376.00 0.03 -90.00 98.00




3 4F 13.50 13.80 17.13 0.91 3.14 -1.00




3 43 34.30 45.40 32.10 1.17 3.44 -1.00




3 4F 45.40 47.35 9.70 0.48 2.99 -1.00




3 43 47.90 55.83 32.90 1.30 3.46 -1.00




3 43 55.83 64.55 24.33 0.96 3.29 -1.00




3 4F 65.73 69.45 42.40 1.47 3.65 -1.00




3 43 92.10 85.10 10.00 0.57 3.00 -1.00




3 43 85.50 87.90 28.40 1.08 3.37 -1.00




1 40 18370.00 15357.00 366.03 0.33 -90.00 79.00




3 435 6.40 13.63 6.70 0.65 2.93 0.50




3 40 22.90 28.00 34.80 1.38 3.50 0.38




3 40 29.40 30.59 38.70 1.69 3.57 0.27




3 40 32.20 51.54 33.70 1.37 3.47 0.34




3 -.0
'' 51.25 57.26 20.40 0.93 3.21 0.23












3

3 40 58.05 59.55 43.50 1.55 3.67 0.48 -1
3 40 72.60 75.75 13.00 0.75 3.06 0.44 -1
1 41 18379.00 15195.00 340.00 0.00 -90.00 46.00




3 41 0.00 7.65 45.60 1.53 3.71 -1.00 -1
3 41 8.64 16.28 21.00 0.76 3.22 -1.00 -1
3 41 16.60 18.50 37.10 1.35 3.54 -1.00 -1
3 41 32.94 36.41 28.20 1.36 3.36 -1.00 -I
1 5D 18279.00 15497.00 369.00 0.00 -90.00 63.00




3 5D 0.00 9.65 35.80 1.40 3.52 -1.00 -1

3 5D 12.15 28.85 30.30 1.07 3.41 -1.00 -1
3 5D 44.30 50.10 20.80 0.92 3.22 -1.00 -1

1 5E 18283.00 15443.00 367.00 0.00 -90.00 61.18




3 5E 0.00 9.40 36.00 1.03 3.52 -1.00 -1
3 5E 11.18 18.10 18.30 0.54 3.17 -1.00 -1
3 5E 18.70 31.57 27.70 0.58 3.35 -1.00 -1
3 5E 47.47 52.62 20.10 0.66 3.20 -1.00 -1
3 5E 57.80 61.18 9.10 0.49 2.98 -1.00 -1

1 5F 18304.00 15387.50 365.00 0.00 -90.00 70.00




3 5F 0.00 8.28 35.95




3.52 -1.00 -1

3 5F 9.60 15.55 33.00 1.57 3.46 -1.00 -1

3 SF 15.77 21.25 33.20 1.58 3.46 -1.00 -1

3 5F 21.65 31.63 23.20

1.61

1.18 3.26 -1.00 -1

3 5F 32.88 37.75 33.25 1.58 3.47 -1.00 -1

3 5F 51.05 57.45 15.18 0.86 3.10 -1.00 -1

3 SF 61.65 65.65 12.00 0.73 3.04 -1.00 -1

1 50 15320.50 15344.50 364.00 0.00 -90.00 71.00




3 50 8.68 26.80 33.10 1.22 3.46 -1.00 -1

3 50 26.80 40.95 22.30 0.73 3.25 -1.00 -1




50 60.00 62.60 18.20 0.94 3.16 -1.00 -1

1 5M 18333.00 15314.00 363.00 70.00 -90.00 68.00




3 5E 13.95 14.00 12.20 0.78 3.04 0.67 18

3 SH 14.00 14.60 32.10 1.58 3.44 -1.00 29

3 5:: 14.60 15.29 40.70 1.72 3.61 -1.00 35

3 SE 15.29 15.70 0.90 0.40 2.82 -1.00 -1

3 SE 15.70 16.50 41.20 1.65 3.62 -1.00 36

3 5E 16.50 17.17 39.80 1.38 3.60 0.30 37

3 511 17.17 17.35 2.60 3.24 2.85 -1.00




50 17.35 18.00 44.00 1.38 3.68 -1.00 38




SE 18.00 13.65 41.50 1.26 3.63 -1.00 35




SE 18.65 18.72 5.20 0.76 2.90 -1.00




z..) 15.72 19.03 3.80 1.13 3.60 -1.00 31




55 19.00 29.22 24.00 1.01 3.28 0.47 22




5H 19.22 19.30 4.30 0.36 2.89 -1.00




3 5H 19.30 19.42 31.40 1.68 3.43 -1.00 29

3 5E 19.42 19.78 14.70 0.57 3.09 -1.00




3 50 19.78 19.83 31.60 1.17 3.43 -1.00 24

3 5:t 19.83 19.92 0.90 0.07 2.82 -1.00




3 SE 19.92 20.13 42.30 1.50 3.65 -1.00 36

3 511 20.13 21.96 0.40 0.30 2.81 -1.00




3 50 21.96 22.12 53.20 0.92 3.80 0.09 43




5H 22.12 22.38 1.70 0.35 2.83 -1.00




3 SE 22.28 22.44 34.10 1.23 3.48 -1.00 31

3 58 22.44 22.63 4.60 0.25 2.89 -1.00




3 SE 22.63 23.06 37.80 1.51 3.56 -1.00 37

3 5E 23.06 24.07 4.90 0.38 2.90 -1.00




3 511 24.07 24.71 14.10 0.95 3.08 -1.00 19

3 51-i 24.71 24.99 6.60 0.24 2.93 -1.00 -1

3 5E 24.99 25.21 16.50 1.02 3.13 0.26 20

3 SE 25.21 25.43 0.80 0.11 2.82 -1.00 -

3 SE 25.43 25.54 20.00 1.22 3.20 -1.00 25

3 5:1 25.54 25.78 0.30 0.06 2.81 -1.00 .

3 SH 25.78 25.93 18.80 1.32 3.18 -1.00 23

3 SE 25.93 26.17 32.70 1.24 3.45 -1.00 31

3 5H 26.17 27.00 33.40 1.45 3.47 0.39 32









4

3 58 27.00 28.00 32.40




1.40 3.45 -1.00 30
3 5H 28.00 28.85 39.50




1.63 3.59 -1.00 35
3 58 28.85 28.88 5.60




0.92 2.91 -1.00 -1
3 58 28.88 29.71 39.00




1.63 3.58 -1.00 33
3 58 29.71 30.12 26.60




1.50 3.33 0.59 26
3 58 30.12 30.76 50.80




1.53 3.82 -1.00 43
3 58 30.76 30.80 9.80




0.91 3.00 -1.00 -1
3 58 30.80 31.80 52.00




1.72 3.84 -1.00 44
3 58 31.80 32.80 45.20




1.47 3.70 -1.00 40
3 5H 32.80 33.80 45.80




1.40 3.72 0.10 37
3 58 33.80 34.35 45.00




1.45 3.70 -1.00 37
3 58 34.35 34.49 5.30




0.22 2.91 -1.00 -1
3 58 34.49 34.65 41.50




1.13 3.63 -1.00 37
3 58 34.65 34.85 1.70




0.25 2.83 -1.00 -1
3 58 34.85 35.10 23.70




0.96 3.27 -1.00 25
3 5% 35.10 35.14 8.00




0.41 2.96 -1.00 -1
3 5% 35.14 35.20 33.80




1.33 3.48 0.16 32
3 5% 35.20 36.00 17.50




0.86 3.15 -1.00 22
3 5H 36.00 36.78 22.40




0.98 3.25 -1.00 23
3 5% 36.78 37.85 17.10




0.70 3.14 -1.00 -1
3 5H 37.85 38.50 21.80




0.84 3.24 -1.00 45
3 58 33.53 39.50 22.70




0.80 3.25 0.11 24
3 5% 39.50 40.50 19.50




0.61 3.19 -1.03 20
3 5% 40.50 41.13 23.00




0.82 3.26 -1.00 23
3 5% 41.13 41.30 5.30




0.70 2.91 -1.00 -1
3 5H 41.30 42.30 26.40




0.87 3.33 -1.00 26
3 5% 42.30 43.16 24.40




0.79 3.29 0.06 24
3 5% 43.16 43.27 9.70




0.33 2.99 -1.00 -1
3 58 43.27 44.27 21.80




0.77 3.24 -1.00 22
3 58 44.27 45.27 23.03




0.76 3.26 -1.00 22
3 5% 45.27 46.01 23.50




0.89 3.27 -1.00 24
3 SH 46.01 46.45 35.20




1.07 3.50 0.30 29
3 5:1 46.45 46.56 15.50




0.25 3.11 -1.00 16
3 SH 46.56 46.63 33.40




0.24 3.47 -1.00 33
3 58 46.63 47.40 0.10




0.36 2.80 -1.00 -1
3 5H 47.40 47.74 49.90




1.50 3.80 -1.00 47
3 5H 47.74 47.90 1.70




0.32 2.83 -1.00 -..
3 58 47.93 48.50 41.20




.24 3.62 0.17 36
3 58 48.50 49.10 43.10




.36 3.66 -1.00




58 49.13 43.22 8.60




2.97 -1.03





49.23 53.03 41.79




.41'. 3.67 -1.03





50.00 50.72 41.60




3.63 -1.00 37




50.72 53.73 0.13




0.23 2.80 -1.00




58 53.73 54.13 25.59




1.23 3.31 1.60 23




613 15220.53 15479.50 374.00




3.00 -90.00 39.03




3 63 6.69 9.16 43.90




1.45 3.68 -1.00




3 69 24.23 26.95 35.73




1.68 3.51 -1.03




1 6E 18241.00 15430.50 370.50




0.00 -90.00 41.50




3 6E 0.00 4.65 35.80




1.14 3.52 -1.00




3 6E 7.56 9.80 22.60




0.70 3.25 -1.00




3 6E 11.70 13.93 12.10




9.50 3.04 -1.00




3 6E 15.55 19.63 32.63




1.05 3.45 -1.03




3 6E 21.63 22.96 43.40




1.47 3.67 -1.00





6E 18247.02 15383.00 365.53




0.00 -90.00 36.00




63 0.09 5.50 31.40




1.00 3.43 -1.03




3 63 7.79 9.82 23.00




0.85 3.26 -1.00




6: 11.55 18.68 29.20




0.94 3.38 -1.00




3 6? 20.13 23.26 37.20




0.96 3.54 -1.00




3 OF 28.35 29.90 20.40




0.95 3.21 -1.00




i 61) 18270.00 15333.50 369.00




0.00 -90.00 42.03




61) 0.03 7.90 35.80




2.12 3.52 -1.09





68 10.42 28.42 30.96




1.02 3.42 -1.06




3 68 30.28 33.19 44.20




1.42 3.68 -1.00




1 79 94044.00 37096.00 372.00




0.00 -90.00 36.00






3 7? 0.00 1.00 41.90 1.65 3.64 -1.00 -1
3 7F 19.10 23.22 11.50 0.68 3.03 -1.00 -1
1 75 18205.00 15299.00 367.00 0.00 -90.00 34.00




3 78 0.00 1.80 37.00 1.09 3.54 -1.00 -1
3 75 17.70 18.57 19.00 0.80 3.18 -1.00 -1
3 75 18.86 20.50 32.40 1.22 3.45 -1.00 -1
3 78 20.78 22.17 18.80 0.88 3.18 -1.00 -1
3 7H 27.95 28.66 19.30 0.86 3.19 -1.00 -1
3 7H 29.09 30.40 36.60 1.17 3.53 -1.00 -1
1 1 95390.00 37096.00 103.00 0.00 -90.00 12.40




3 1 0.00 12.401 26.75 1.32 3.33 0.40 35
1 3 94602.00 37103.00 308.00 0.00 -90.00 16.00




3 3 0.00




21.75 1.12 3.24 -1.00 26
3 3 5.00 6.00 26.50 1.31 3.33 -1.00 31
3 3 7.00

4.001

10.00 32.00 1.53 3.44 -1.00 35
3 3 11.00 13.00 32.50 1.55 3.45 -1.00 38
3 3 14.00 16.00 36.00 1.69 3.52 -1.00 33
1 4 18446.00 15357.00 353.00 0.00 -90.00 46.50




3 4 17.15 27.80 30.50 1.47 3.41 0.23 35
3 4 30.70 39.00 29.00 1.41 3.38 0.32 34
3 4 39.00 46.50 16.50 0.91 3.13 0.23 23
1 5 95362.00 37568.00 135.00 0.00 -90.00 108.00




3 5 28.00 38.30 18.50 0.99 3.17 0.28 24
3 5 78.00 80.00 29.25 1.42 3.38 0.36 33
3 5 97.50 108.00 33.50 1.59 3.47 0.25 36
1 5/60 18247.50 15467.50 371.00 0.00 -90.00 30.00




3 5/60 0.00 7.24 35.70 1.25 3.51 -1.00 -1
3 5/60 10.50 12.63 33.10 1.07 3.46 -1.00 -1
3 5/60 14.50 23.26 27.90 0.88 3.36 -1.00 -1
3 5/60 26.21 28.44 39.30 1.32 3.59 -1.00 -1
1 7 94827.00 37392.00 324.00 0.00 -90.00 163.75




3 7 106.00 111.80 27.00 1.33 3.34 0.34 32
3 7 143.45 149.64 26.25 1.30 3.33 0.30 29
3 7 153.E5 153.0e 27.75 1.36 3.35 0.62 32
3 7 153.00 161.60[ -1.00 -1.00 -1.00 -1.00 27
3 7 163.25 163.75 31.50 1.51 3.43 0.74 29
1 B 18624.50 15299.50 345.00 0.00 -90.00 97.90




3 8 28.45 34.00 24.20 0.88 3.28 -1.00 -1
3 8 72.20 81.20 12.60 1.27 3.05 0.23




3 8 31.20 343.00 13.23 0.24 3.06 0.25





32.4 3.27. 32.93 0.33 3.43 0.24





83.22 90.22 8.32 1 . 45 2.97 2.21





15539.50 15323.50 362.00 0.33 -90.00 110.15




3 9 24.90 26.50 32.70 1.01 3.45 -1.00




3 9 27.65 28.45 16.40 0.65 3.13 -1.00




3 9 45.30 47.30 33.70 1.24 3.47 0.23




3 e
_ 47.65 48.55 28.20 1.27 3.36 0.37




3 9 43.80 50.45 32.90 1.24 3.46 0.45




3 9 51.45 52.70 34.50 1.41 3.49 0.43





9 54.10 56.20 41.00 1.43 3.62 0.17




9 57.30 59.30 31.30 1.03 3.43 0.42




9 60.10 60.50 40.50 1.47 3.61 1.93




9 61.00 68.00 20.20 0.39 3.20 0.21




3 ... 69.00 69.55 29.90 0.26 3.40 0.56




3 9 81.10 83.00 13.80 0.73 3.08 0.27




3 9 83.00 87.50 36.20 1.48 3.52 0.31 -1
3 9 87.50 88.80 16.00 0.89 3.12 0.32 -1
1 10 15501.50 15475.50 363.00 0.00 -90.00 118.35




3 10 23.65 23.20 28.00 1.02 3.36 -1.00




3 10 47.60 49.00 34.60 1.12 3.49 0.30




10 50.20 51.10 35.20 1.37 3.50 0.35




10 51.50 54.00 34.60 1.30 3.49 0.40




3 10 55.50 57.40 33.30 1.25 3.47 0.40




3 10 57.76 58.05 35.70 1.37 3.51 0.24






3 10 59.30 59.60 20.80 1.56 3.22 0.37
3 10 60.55 64.00 35.70 1.35 3.51 0.35
3 10 66.80 69.10 33.10 1.41 3.46 0.36
3 10 69.10 73.30 14.50 1.41 3.09 0.30
3 10 74.50 74.80 31.30 1.51 3.43 0.45
1 11 18547.50 15628.00 372.00 0.00 -90.00 126.40
3 11 75.10 76.66 33.30 1.58 3.47 -1.00
3

3

11
11

78.10

79.33

	

78.80 33.80

	

79.87 33.70
1.60 .
1.60

3.48

3.47

-1.00

-1.00

3 11 80.30 84.20 34.30 1.62 3.49 -1.00
3 11 85.70 95.60 26.20 1.30 3.32 -1.00
1 12 18660.00 15589.50 377.00 0.00 -90.00 168.14
3 12 110.05 112.00 17.50 0.66 3.15 0.34
3 12 113.80 121.00 26.10 1.09 3.32 0.45
3 12 122.70 124.05 20.60 0.92 3.21 0.37
3 12 126.60 127.30 27.50 1.27 3.35 0.40
3 12 127.30 129.50 12.80 0.66 3.06 0.48
3 12 129.50 135.31 16.40 0.79 3.13 0.24
3 12 144.30 147.30 17.40 0.951 3.15 -1.00
3 12 148.35 150.10 7.50 0.551 2.95 -1.00
1 15 18958.00 15951.00 328.00 0.00 -90.00 247.00
3 15 140.40 142.50 38.10 1.12 3.56 -1.00
3 15 143.45 146.00 18.50 0.78 3.17 -1.00
3 15 146.20 147.10 36.10 1.11 3.52 -1.00
3 15 148.15 148.45 35.00 1.14 3.50 -1.00
3 15 160.40 162.80 17.70 0.61 3.15 -1.00
3 15 166.00 167.40 11.00 0.87 3.02 -1.00
3 15 168.35 171.90 12.20 0.58 3.04 -1.00
3 15 173.50 174.35 13.30 0.53 3.07 -1.00
3 15 175.50 178.50 34.20 1.11 3.48 -1.00
3 15 184.10 186.35 32.40 1.55 3.45 -1.00
3 15 187.80 183.90 29.80 1.44 3.40 -1.00
3 15 189.63 192.23 32.40 1.55 3.45 -1.00




11 133.05 193.45 15.00 1.59





15 193.65 200.45 13.50 0.79 3.07 -1.00
3 15 202.35 202.80 10.60 0.67 3.01 -1.00
3 15 202.80 205.15 26.10 1.29 3.32 -1.00
3 15 205.75 203.50 30.30 1.46 3.11




15 209.50 12.45 17.70 4.45 3.12 -1.50





.32.94 22.821




- 1.66





13.23






327.50




249.03




ld 154.92 158.D 33.00 1.27 3.42 -1.03




16 166.28 164.42 33.30 1.54 3.47 -1.00
3 16 165.00 167.20 33.80 1.12 3.48 -1.00
3 16 168.75 175.15 17.30 0.66 3.15 -1.00
3 16 178.70 179.50 30.30 1.15 3.41 -1.00
3 16 183.00 189.70 30.80 1.06 3.42 -1.00
3 16 131.00 185.50 19.40 0.75 3 l' -1.00
3 16 189.50 189.80 28.40 1.21 5.37 - 1 .00
1 17 18988.88 15329.00 333.00 0.00 -92.03 242.00
3 17 135.10 138.20 11.30 0.58 3.01 -1.00
3 17 141.53 145.15 35.30 0.8± 3.51 -1.02
3 17 145.90 149.80 20.60 0.23 3.21 -1.02
3 17 162.85 163.20 24.80 0.97 8.32




3 17 163.80 165.25 32.20 1.38 3.44 -1.00
3 17 167.35 169.75 13.00 0.96 3.06 -1.00
3 17 175.00 172.20 13.70 0.71 3.07 -1.00




17 174.90 177.05 21.00 0.95 3.22 -1.05
3 17 177.50 179.72 33.80 1.38 3.48 -1.00
3 17 184.50 185.15 30.50 1.41 3.41 -1.00
3 17 186.15 188.15 25.30 1.13 3.31 -1.00
3 17 188.90 191.60 34.40 1.27 3.49 -1.00
3 17 192.30 193.00 43.50 1.56 3.67 -1.00



3 17 193.00
3 17 201.50
3 17 203.80
3 17 205.10
3 17 221.45
1 18 19047.00
3 18 113.45
3 18 114.10
3 13 118.60
3 18 124.55
3 13 111.62
3 18 145.90
3 18 149.30
3 18 150.80
3 18 152.10
3 18 153.50
3 18 158.40
3 18 159.80
3 18 162.50
3 18 163.60
3 13 157.75
3 13- )-.
3 1S 171.18
3 18 181.80
3 18 190.80
3 13 195.70
1 19 19198.00
3 19 145.90
3 19




48.13
3 19




51.90
3 19




52.85
3 19




58.55





- .:





3.)
3 19




57.10
3 19 190.10
3 19 199.10

.41

.:,.: 4.95

20 13 ..
3 20 54.68
3 20
3 20

"-, 51.
3

3

20 19.50
3 20 222.25
3 20 223.25
3 20 226.90
3 20 230.85
3 20 211.95
3 20 213.22

20 246.71
215.20
218.15

3
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201.50 14.20 0.69 3.08 -1.00 -1
203.80 25.00 0.93 3.30 -1.00 -1
205.10 22.50 0.82 3.25 -1.00 -1
208.55 15.20 0.75 3.10 -1.00 -1
229.30 8.50 0.44 2.97 -1.00 -1

15661.00 306.50 0.00 -90.00 221.00




113.75 17.50 0.90 3.15 -1.00 -1
115.20 15.70 0.85 3.11 -1.00 -1
122.10 32.30 1.23 3.45 -1.00 -1
126.65 32.50 1.29 3.45 -1.00 -1
143.50 27.10 1.25 3.34 -1.00 -1
147.60 9.80 0.64 3.00 -1.00 -1
150.40 17.50 0.88 3.15 -1.00 -1
151.60 17.70 0.88 3.15 -1.00 -1
152.40 40.00 1.31 3.60 -1.02 -1
153.70 37.90 1.46 3.56 -1.00 - 1
159.30 27.20 1.16 3.34 - 1.00 - 1
162.40 30.20 1.30 3.40 -1.00 -1
163.60 16.30 0.93 3.13 - 1.00 -1
166.25 22.60 0.97 3.25 -1.00 -I

168.85 14.60 0.68 3.09 - 1.00




174.17 23.20 0.86 3.26 - 1.03 -1
178.50 15.00 0.73 3.10 -1.00 -1
182.70 32.40 1.34 3.45 -1.00 - 1
193.65 16.10 0.75 3.12 -1.00 -1
197.30 9.80 0.57 3.00 -1.09 -1

15862.00 265.00 0.00 -90.00 234.00




147.00 34.80 1.45 3.50 -1.03 -1
151.60 21.70 0.90 3.23 - 1.00 -1
152.55 32.80 1.15 3.46 -1.00 - 1
153.00 23.30 0.91 3.27 -1.00 - 1
172.05 7.70 0.87 2.95 -1.09




:75.:-0 9.43 3.44 :.9?




179.3:: 28.4:




- 1.51




186.33 12.20 1.17 3.04 - 1.00 1
188.90 34.20 1.20 3.48 - 1.00




192.50 30.80 1.18 3.42 -1.00




202.90 16.30 0.75 3.13 -1.00 -1
203.35 22.60 0.839 3.25 - 1.03





C..





23






20.50 0.35 3.21 - : . 01,




16.63 2.75 3.13 -1.03




16116.01; 252.50 0.22




2515




14 (I.5:-.) 6.00 0.58 2.92 - 1.00




151.85 11.00 0.48 3.02 -1.00




156.05 33.70 1.11 3.47 -1.00




158.69 17.20 0.75 3.14 -1.02




161.33 9.10 3.54 2.98 -1.03




163.8E 25.32 0.33 3.3: -1.12




211.91 22.28 ..14 3.25 -1.05




2:»9.50 22.50 2.15 3.25 -1.53




222.25 20.00 1.05 3.20 -1.00




223.25 2.30 0.34 2.85 -1.00




228.90 18.60 0.99 3.17 -1.00




230.80 0.80 0.28 2.82 -1.00




233.10 31.00 1.49 3.42 -1.00




243.10 6.10 0.15 2.92 -1.00




246.70 17.20 0.79 3.14 -1.00




247.95 7.07 0.16 2.94 -1.00




248.45 28.8 2.71 3.18 -1.01




249.50 6.0- 6.42 2.92 -1.00




252.20 21.8




3.24 -1.00
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I 21 19338.00 16356.00 270.00 0.00 -90.00 326.63




3 21 195.61 197.64 17.10 0.75 3.14 -1.00 -1
3 21 203.13 206.12 11.30 0.60 3.03 -1.00 -1
3 21 211.45 219.54 22.20 0.92 3.24 -1.00 -1
3 21 238.77 240.55 25.00 1.18 3.30 -1.00 -1
3 21 276.90 279.20 22.00 1.02 3.24 -1.00 -1
3 21 281.08 287.84 24.30 1.04 3.29 -1.00 -1
3 21 291.52 293.80 20.00 0.80 3.20 -1.00 -1
3 21 296.64 304.15 15.20 0.71 3.10 -1.00 -1
3 21 310.55 313.45 4.50 0.36 2.89 -1.00 -I
3 21 313.87 318.23 16.00 0.70 3.12 -1.00 -1
3 21 318.95 321.40 6.50 0.46 2.93 -1.00 -1
3 21 321.70 326.63 18.80 0.80 3.18 -1.00 -1
1 22 19142.00 16300.00 279.00 0.00 -90.00 229.95




3 22 160.59 164.89 10.10 0.78 3.00 -1.00 -1
3 22 169.20 173.45 18.70 0.77 3.17 -1.00 -1
3 22 174.20 176.81 25.10 1.09 3.30 -1.00 -1
3 22 223.72 225.44 18.30 0.78 3.17 -1.00 -1
3 22 226.93 229.95 17.80 0.74 3.16 -1.00 -1
1 23 18777.50 15346.00 334.00 0.00 -90.00 130.00




3 23 47.27 51.77 6.70 0.53 2.93 -1.00 -1
3 23 72.02 76.83 7.40 0.44 2.95 -1.00 -1
3 23 78.51 85.47 30.00 1.05 3.40 -1.00 -1
3 23 86.65 88.60 22.50 0.83 3.25 -1.00 -1
3 23 90.65 91.09 31.40 1.11 3.43 -1.00 -1
3 23 92.13 97.04 20.40 0.77 3.21 -1.00 -1
3 23 97.75 98.65 33.50 1.15 3.47 -1.00 -1
3 23 109.91 113.86 18.80 0.84 3.18 -1.00 -1
3 23 117.95 119.47 18.00 0.86 3.16 -1.00 -1
1 24 18951.50 15476.50 316.00 0.00 -90.00 165.00




3 24 85.42 87.38 14.30 0.73 3.09 -1.00 -1
3 24 88.66 88.93 2.40 0.27 2.85 -1.00 -1
3 24 92.75 95.12 31.30 1.19 3.43 -1.00 -1
3 24 122.36 130.45 28.00 1.12 3.36 -1.00 -1
3 24 130.83 137.41 19.20 0.82 3.18 -1.00 -1
3 24 139.54 143.47 16.30 0.68 3.13 -1.00 -1
3 24 145.94 146.38 33.80 1.63 3.48 -1.00 -1
3 24 152.96 158.40 12.00 0.61 3.04 -1.00 -1




25 19164.52 15598.50 257.00 0.00 -90.00 176.00




25 94.28 97.02 10.60 0.61 3.01 -1.00 1




25 9*.76 10E.13 28.40 1.06 3.37 -1.02




75




122.21 26.70 1.05 3.33 -1.02




75 co
_,5 124.54 8.60 0.70 2.97 -1.00 -I




25 124.54 125.30 36.00 1.35 3.52 -1.00 -1




25 132.40 137.76 28.80 1.12 3.38 -1.00 -1




25 138.91 142.25 30.60 1.30 3.41 -1.00 -1
i 25 142.75 145.45 19.80 0.79 3.20 -1.00 -1
3 25 147.35 151.06 22.60 0.30 3.25 -1.00 -1
1 26 19247.00 15727.50 239.00 0.00 -90.00 187.93




3 26 105.75 106.45 25.50 1.10 3.31 -1.00 -1
3 26 108.75 110.26 9.50 0.56 2.99 -1.00 -1
3 26 111.72 112.94 8.50 0.88 2.97 -1.00 -1
3 26 113.33 115.55 38.20 1.31 3.56 -1.00 -1
3 26 116.32 119.03 20.50 0.83 3.21 -1.00 -1
3 26 119.03 120.30 31.70 1.08 3.43 -1.00 -1
3 26 136.09 144.86 9.60 0.62 2.99 -1.00 -1
3 26 152.51 154.88 5.30 0.70 2.91 -1.00 -1
3 26 155.59 160.12 28.30 1.02 3.37 -1.00 -1
3 26 166.04 172.81 28.90 1.11 3.38 -1.00 -1
3 26 172.81 175.07 11.40 0.62 3.03 -1.00 -1
3 26 178.00 182.02 14.70 0.78 3.09 -1.00 -1
1 27 19347.00 15800.00 199.00 0.00 -90.00 137.75




3 27 128.84 130.75 24.80 0.93 3.32 -1.00




3 27 140.92 148.66 32.40 1.22 3.45 -1.00 -1
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3 27 148.66 150.50 14.40 0.68 3.09 -1.00 -1
3 27 160.72 170.23 17.30 0.76 3.15 -1.00 -1
3 27 175.54 180.00 13.20 0.64 3.06 -1.00 -1
1 28 19490.00 15918.00 168.00 0.00 -90.00 236.98




3 28 106.10 112.83 12.40 0.59 3.05 -1.00 -1
3 28 117.62 125.57 17.30 0.79 3.15 -1.00 -1
3 28 187.00 208.90 31.20 1.25 3.42 -1.00 -1
3 28 211.40 215.22 13.50 0.57 3.07 -1.00 -1
3 28 215.97 220.48 15.20 0.65 3.10 -1.00 -1
3 28 224.52 228.19 15.70 0.98 3.11 -1.00 -1
3 28 228.19 229.03 6.30 0.44 2.93 -1.00 -1
3 28 231.87 233.85 14.00 0.67 3.08 -1.00 -1
1 29 19612.50 16020.00 135.00 0.00 -90.00 254.34




3 29 106.03 109.27 21.20 0.86 3.22 -1.00 -1
3 29 109.27 112.52 6.90 0.42 2.94 -1.00 -1
3 29 129.00 133.00 35.60 1.13 3.51 -1.00 -1
3 29 134.10 137.60 17.10 0.73 3.14 -1.00 -1
3 29 138.31 140.00 24.70 0.96 3.29 -1.00 -1
3 29 172.50 178.03 29.70 1.22 3.39 -1.00 -1
3 29 195.06 218.17 30.60 1.32 3.41 -1.00 -1
3 29 221.35 226.15 15.20 0.67 3.10 -1.00 -1
3 29 229.95 232.18 12.70 0.62 3.05 -1.00 -1
3 29 235.20 238.38 12.30 0.62 3.05 -1.00 -1
1 101 19512.00 15629.00 65.00 0.00 -90.00 21.00




3 101 0.80 2.50 12.10 0.99 3.04 -1.00 -1
3 101 2.50 4.40 12.50 1.02 3.05 -1.00 -1
3 101 4.75 5.20 12.60 1.09 3.05 -1.00 -1
3 101 20.40 21.00 27.60 1.13 3.35 -1.00 -1
1 102 19544.00 15558.00 43.00 0.00 -90.00 30.00




3 102 0.00 10.65 32.10 1.19 3.44 -1.00 -1
3 102 16.70 18.85 19.40 0.83 3.19 -1.00 -1
3 102 19.90 22.55 13.70 0.75 3.07 -1.00 -1
3 102 22.55 23.90 18.00 0.97 3.16 -1.00 -1
3 102 23.90 24.65 29.40 0.58 3.39 -1.00 -1
3 102 24.65 25.20 27.20 1.13 3.34 -1.00 -I
3 102 29.20 30.00 18.10 0.85 3.16 -1.00 -1
1 103 19420.00 15503.50 75.00 0.00 -90.00 30.45




3 103 0.00 7.90 19.50 0.84 3.19 -1.00 -1
3 103 7.90 9.55 13.60 0.65 3.07 -1.00 -1
3 103 13.95 18.65 12.20 0.80 3.04 -1.00




3 133. 53.55 22.42 11.22 0.93 3.08 -1.02




1 104 19241.5; 15475.00 136.50 0.03 90.00 25.90




3 104 0.00 3.00 18.40 0.83 3.17 -1.00 -1
3 104 6.70 10.10 19.30 0.77 3.19 -1.00 -1
3 104 10.10 13.25 16.60 1.23 3.13 -1.00 -1
3 104 14.75 16.15 39.20 0.77 3.58 -1.00 -1
3 104 21.45 23.00 9.10 0.52 2.98 -1.00




3 104 24.55 25.90 7.00 0.56 2.94 -1.00




1 105 95205.00 37455.00 170.00 0.00 -90.00 29.52




3 105 10.20 13.10 5.00 0.46 2.90 -1.00 -1
3 105 18.80 29.52 0.50 0.12 2.81 -1.00 -1




106 19059.50 15393.00 186.00 0.00 -90.00 31.00




3 106 3.45 6.50 23.00 1.04 3.26 -1.00 -1
3 106 10.00 13.80 22.20 1.06 3.24 -1.00 -1
3 106 13.80 18.95 23.60 0.99 3.27 -1.00 -1
3 106 18.95 27.90 15.30 0.72 3.11 -1.00 -1
3 106 29.50 30.00 31.30 1.39 3.43 -1.00 -1
1 107 19003.00 15422.00 240.00 0.00 -90.00 17.90




3 107 9.26 13.40 30.70 1.28 3.41 -1.00




3 107 15.05 17.90 24.40 1.16 3.29 -1.00




1 109 18735.00 15292.00 300.00 0.00 -90.00 24.85




3 108 3.00 5.20 24.40 0.86 3.29 -1.00 -1
3 108 15.65 20.00 24.70 1.02 3.29 -1.00 -1
3 103 24.10 24.85 17.20 0.74 3.14 -1.00
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1 109 94624.00 36960.00 230.00 0.00 -90.00 13.25




3 109 4.80 10.25 22.80 1.14 3.26 -1.00 -1

3 109 12.40 13.25 16.20 0.90 3.12 -1.00 -1

1 110 18537.00 15212.50 336.00 0.00 -90.00 27.85




3 110 10.15 11.60 24.80 1.24 3.30 -1.00 -1

3 110 13.45 17.90 29.20 1.31 3.38 -1.00 -1

3 110 19.35 21.75 13.30 0.69 3.07 -1.00 -1

3 110 25.65 27.85 33.60 1.21 3.47 -1.00 -1

1 111 18760.00 15275.00 282.00 0.00 -90.00 29.45




3 111 0.35 2.00 18.90 0.78 3.18 -1.00 -1

3 111 17.10 18.80 32.30 1.29 3.45 -1.00 -1

3 111 19.20 22.75 26.10 1.08 3.32 -1.00 -1

3 111 25.85 29.45 19.10 0.85 3.18 -1.00 -1

1 112 19700.00 15678.00 12.00 0.00 -90.00 55.49




3 112 4.70 7.13 11.10 0.77 3.02 -1.00 -1

3 112 13.24 32.50 31.20 1.20 3.42 -1.00 -1

3 112 36.35 39.60 13.20 0.64 3.06 -1.00 -1

3 112 40.27 42.75 16.90 0.81 3.14 -1.00 -1

I 113 19680.50 15667.00 16.00 0.00 -90.00 32.17




3 113 4.88 6.90 1.10 0.29 2.82 -1.00 -1




113 13.07 32.02 31.40 1.511 3.43 -1.00 -1

1 114 19664 .00 15647 .50 16.00 0.001 -90.00 37.99




3 114 4.75 5.99 29.90 1.33 3.40 0.56 -1

3 114 5.99 6.41 18.80 1.00P 3.18 -1.00 -1

3 114 6.41 7.00 24.90 1.25 3.30 -1.00 -1

3 114 7. 12 9.20 31 .30 1.50 3.43 -1.00 -1

3 114 9.20 I 1.43 41.60 1.91 3. 63 -1.00 -1




114 11.48 11 .9Ei 41.40 1.91 3.63 -1.00 -1

3 I14 11.99 14 .41 32 .30 1.54 3.45 -1.00 -1

3 I14 14 .47 16 .67 30 .10 1.45 3.40 -1.00 -1

3 114 16 .67 18 .87 35 .60 1.67 3.5 1 -1 .00 -1




11,1 I8 .93 20 .15 30 .40 1.47 3.41 -1.00 -1




114 21.27 21.98 32.80 1.56 3.46 -1.09 -1




114 22.05 22.14 84.03 2.41 3.88 1.02 -1




114 22.39 22 .46 27.20 1.34 3.3.1 -1.00 -1

3 114 23.4E 24 .22 34.10 1.61 3.4 8 -1.00 -I

3 114 24 .33 24 .43 44 .50 2.03 3.69 -1.00 -1




114 24.45 24 .60 11.70 0.72 , 3.03 - 1 .C0 -1




114 2E..i5 26 .7 1 11.1n r..55 3.02 0.22 -1




114 27.54 88.6/ 13.20




9 .66 3.06 0.38







08






° '2c2. 
 19.93




.288




-1.0c




11E 19.92 21.94 / 10




.46 2.94 '1.00 -1




115 23 .7C 25 .2-i 1060  0.36 3.01 - 1.00




118 2E..23 32 .84 22 90 3.47 3.26 -1 .00




11E. 83 .92 36 .08 11 40 3.87 3.03 -1.00




116 '9559.0C, 87 .00 47.00 0.03 
 -90 .00 36 .52




116 7.23 7.32 7.90 0 .57f 2.96 - 1.00




116 7.32  9.63 3b 98 1.69 j 3.52 - 1 .00




116. 9.62  1 1.92 35 90 1.69 3.52 -1 .00




116 12 00 I 2 .05 -1 00 -1.00 .

1

-1.00 -1.OC)




116 12.41 13 .70 2970  1.44 3.39 - 1.00




1IC I3 .S4 14 .39 39 4Ci 1.831 3.59 - 1.00




116 14 .62 16 .85) 36 20 1.701 3.52 - 1.C0




3 116 16 .87 17 .44 35.70 1.68 3.51 - i.00




3 116 23.I5 30 .68 16 .00 0.64 3.12 -1.00




3 II6 33.7I 36 .5C. 16.65 0.52 3.13 -1.00




1 I17 19EEE .C0 15554 .05E 52 .00 0.00 - 90.00 38 .66




3 117 0.00 8.90 30.70




3.41 -1.00




117 12.14 23.22 14.10 0.81 3.08 -1.00




117 27.22 29.67 14.30 0.82 3.09 -1.00




117 21.66 34.08 15.50

1.481

•.87 3.11 -1.09 -1




I1E 1948.C.00 1E)546 .50 59 .0C. 0.01 - 90 .00 34 .87




118 6.00 7.9 1 3 1.80 1.52 3.44 -1.00 -1
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3 118 10.00 20.60 16.10




3.12 -1.00 -1
3 118 25.87 28.85 16.60

0.891
0.91 3.13 -1.00 -1

3 118 30.47 33.37 14.20 0.82 3.08 -1.00 -1
1 119 19449.00 15525.00 66.00 0.00 -90.00 30.20




3 119 0.63 10.78 20.50 0.72 3.21 -1.00 -1
3 119 12.51 13.17 28.70 1.03 3.37 -1.00 -1
3 119 18.10 21.35 18.30 0.60 3.17 -1.00 -1
3 119 23.33 25.33 15.20 0.64 3.10 -1.00 -1
1 120 19554.50 15574.00 40.00 0.00 -90.00 41.47




3 120 1.40 15.17 30.10 1.08 3.40 -1.00 -1
3 120 21.37 28.92 15.30 0.63 3.11 -1.00 -1
3 120 31.50 34.54 13.00 0.77 3.06 -1.00 -1
1 121 19584.00 15585.50 32.00 0.00 -90.00 40.73




3 121 0.00 15.70 31.80 1.10 3.44 -1.00 -1
3 121 20.21 28.40 12.80 0.60 3.06 -1.00 -1
3 121 36.39 38.15 14.50 0.74 3.09 -1.00 -1
1 122 19606.50 15598.00 27.00 0.00 -90.00 42.41




3 122 0.00 19.65 26.30 0.59 3.33 -1.00 -1
3 122 21.72 29.80 13.20 0.73 3.06 -1.00 -1
3 122 33.49 34.90 16.70 0.55 3.13 -1.00 -1
3 122 37.27 39.95 15.60 1.06 3.11 -1.00 -1
1 123 18191.00 15173.00 376.00 0.00 -90.00 24.00




3 123 0.00 6.00 42.20 1.24 3.64 -1.00 -1
3 123 8.50 10.34 24.00 0.98 3.28 -1.00 -1
3 123 20.41 23.30 11.10 0.46 3.02 -1.00 -1
1 124 18223.00 15199.50 371.00 0.00 -90.00 38.00




3 124 1.20 3.50 13.00 0.43 3.06 -1.00 -1
3 124 5.85 12.97 37.60 1.26 3.55 -1.00 -1
3 124 23.18 28.10 14.50 0.61 3.09 -1.00 -1
3 124 33.17 36.55 18.50 0.72 3.17 -1.00 -1
1 125 18260.00 15256.50 359.00 0.00 -90.00 41.80




3 125 2.06 11.50 33.30 0.99 3.47 -1.00 -1
3 125 13.00 17.45 38.90 1.25 3.58 -1.00 -1
3 125 31.05 34.75 17.30 0.74 3.15 -1.00 -1
3 125 39.12 41.80 12.80 0.52 3.06 -1.00 -1
1 126 18291.00 15281.00 360.00 0.00 -90.00 49.50




3 126 0.00 7.51 39.90 1.08 3.60 -1.00 -1
3 126 9.69 14.20 40.50 1.16 3.61 -1.00 -1
3 126 14.65 19.40 26.10 0.76 3.32 -1.00 -1
3 126 20.61 27.15 28.30 0.85 3.37 -1.00 -1
3 126 28.06 32.02 32.50 1.07 3.45 -1.00 -1
3 126 45.50 49.50 23.80 0.82 3.28 -1.00 -1
1 A 19794.00 15772.00 4.00 0.00 -90.00 79.70




3 A 22.08 23.80 32.20 0.65 3.44 -1.00 -1
3 A 38.90 48.00 38.10 1.25 3.56 -1.00 -1
3 A 49.78 57.86 23.80 0.90 3.28 -1.00 -1

3 A 61.89 67.48 15.60 1.34 3.11 -1.00 -1
1 D 19584.00 15701.00 62.00 0.00 -90.00 115.35




3 D 54.84 67.59 29.60 1.38 3.39 -1.00 -1
3 D 67.81 76.45 27.00 1.25 3.34 -1.00 -I
3 D 86.69 88.46 17.30 0.73 3.15 -1.00 -1
3 D 92.62 94.05 17.30 0.76 3.15 -1.00 -1
3 D 97.47 99.32 14.90 0.75 3.10 -1.00 -1
1 F 19781.00 15869.00 23.00 0.00 -90.00 118.60




3 F 5.06 14.26 9.70 0.58 2.99 -1.00 -1
3 F 17.80 26.73 13.50 0.69 3.07 -1.00 -1
3 F 53.14 57.20 26.70 1.22 3.33 -1.00 -1
3 F 73.92 93.30 31.30 1.25 3.43 -1.00 -1
3 F 93.45 94.78 8.70 0.56 2.97 -1.00 -1
3 F 95.50 102.36 12.60 0.65 3.05 -1.00 -I
1 G 19871.50 15931.50 7.50 0.00 -90.00 124.75




3 G 24.44 35.95 20.10 0.86 3.20 -1.00 -1
3 G 82.00 85.00 36.80 1.52 3.54 -1.00 -1
3 G 91.20 94.56 28.80 1.20 3.38 -1.00 -1
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3 G 96.65 103.20 19.50 0.81 3.19 -1.00 -1
3 ,., 104.10 105.12 16.70 0.74 3.13 -1.00 -1
3 G 106.05 106.20 34.70 1.22 3.49 -1.00 -1
1 H 19378.00 15697.00 149.00 0.00 -90.00 140.28
3 H 19.92 22.00 13.40 0.67 3.07 -1.00 -1
3 H 24.60 29.03 3.50 0.39 2.87 -1.00 -1
3 H 30.75 39.15 22.20 0.95 3.24 -1.00 -1
3 H 90.47 100.30 20.70 1.09 3.21 -1.00 -1
3 fl 103.65 104.47 13.60 0.53 3.07 -1.00 -1
3 fl 107.70 111.32 21.70 0.75 3.23 -1.00 -1
3 H 111.93 117.45 19.70 0.76 3.19 -1.00 -1
3 H 119.45 120.18 25.60 1.05 3.31 -1.00 -1
3 H 125.05 131.90 16.00 0.61 3.12 -1.00 -1
1 I 19452.50 15776.50 138.00 0.00 -90.00 166.72
3 I 48.66 55.59 24.80




-1.00 -1
3

3

1
I

55.59

58.50

58.50

61.24

6.00
22.80

	

1.241 3.30

	

0.49 2.92

	

1.16 3.26

	

-1.00 -1

	

-1.00 -1
3 1 125.57 138.07 33.70 1.43 3.47 -1.00 -1
3 I 141.44 148.62 16.20 0.73 3.12 -1.00 -1
3 1 152.53 154.03 7.711 0.45 2.95 -1.00 -1
3 t 154.94 156.60 18.30 0.71 3.17 -1.00 -1
3 I 157.27 158.03 8.80 0.52 2.98 -1.00 -1
3 I 162.79 164.65 15.70 0.70 3.11 -1.00 -1
1 J 19557.50 15839.00 122.00 0.00 -90.00 185.01
3 j 34.90 38.53 27.60 1.12 3.35 -1.00 -1
3 J 39.40 47.42 10.40 0.54 3.01 -1.00 -1
3 J 52.10 59.66 9.70 0.49 2.99 -1.00 -1
3 J 65.49 74.75 19.30 0.78 3.19 -1.00 -1
3 0 120.69 124.15 8.50 0.79 2.97 -1.00 -1
3 2 132.43 149.95 28.63 1.54 3.37 -1.00 -1
3 3 151.16 154.29 30.70 1.12 3.41 -1.00 -1
3 3 154.35 155.60 6.90 0.56 2.94 -1.00




157.62 162.93 13.50 6.73 3.07 -1.00




163.99 169.75 13.70 0.77 3.07 -1.00
3 J 172.66 176.41 10.70 0.681 3.01 -1.00 -1
3 j 178.34 182.05 15.80 0.88! 3.12 -1.00 -1
1 8 19650.02 15897.50 84.00 0.00 -90.00 173.86
3




26.52 30.72 26.00 0.51 3.32 -1.00
3 8 31.56 32.38 9.52




2.9E - .00




33.25 37.32




3.25 - .22




50.25 52.93




._ - 00




68.10 71.00 20




.82 3.21 -1.00 -1




73.10 79.40 18.60




0.73 3.17 -1.00 -1
3 5 114.10 118.78 32.32




1.25 3.45 -1.00 -1
3




133.60 138.93 23.70




1.19 3.27 -1.00
3 11 140.54 153.00 32.00




1.40; 3.44 -1.00




158.63 161.70 12.70




0.761 3.05 -1.00
1 1, 19748.20 15983.00 65.50




0.00 -90.00 133.80
3 2 46.66 60.15 22.12




0-94 3.24 -1.00
3 i. 60.15 65.15 11.60




0.62 3.03 -1.00
3 2 80.30 82.35 36.20




1.44 3.52 -1.00
3 2 83.57 84.80 14.20




0.68 3.08 -1.00
3 2 85.90 90.06 12.50




0.60 3.05 -1.00
3 2 112.78 115.03 353.90




1.31 3.42 -1.00
3 2 131.74 155.77 30.30




1.16 3.41 -1.00
3 L 156.89 157.62 34.70




1.45 3.49 -1.00
3 I. 159.58 162.96 14.40




0.65 3.09 -1.00
3 T 164.14 165.18 10.10




0.75 3.12 -1.00




M 19834.60 16034.50 41.00




0.02 -90.00 169.60
3 M 47.26 50.50 36.76




1.30 3.53 -1.00




3 M 51.22 53.82 15.20




0.65 3.10 -1.00




3 3 72.73 77.49




1.24 3.40 -1.00




3 A 77.92 83.61 12.-




0.64 3.06 -1.00
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3 M 111.00 112.80 27.00 1.33 3.34 -1.00 -1
3 M 131.05 133.83 26.25 1.30 3.33 -1.00 -1
3 M 140.06 152.38 20.50 1.07 3.21 -1.00 -1
3 M 152.79 153.49 13.50 0.79 3.07 -1.00 -1
3 14 162.33 165.66 15.25 0.86 3.10 -1.00 -1
1 N 19417.50 15865.00 181.00 0.00 -90.00 213.89




3 N 93.27 94.96 21.00 0.88 3.22 -1.00 -1
3 N 95.43 98.08 16.80 0.69 3.14 -1.00 -1
3 N 98.60 102.28 20.70 0.90 3.21 -1.00 -1
3 N 168.71 178.08 31.60 1.31 3.43 -1.00 -1
3 N 178.56 180.04 14.00 0.63 3.08 -1.00 -1
3 N 185.83 191.61 18.80 0.75 3.18 -1.00 -1
3 N 192.04 196.63 16.80 0.68 3.14 -1.00 -1
3 N 208.57 210.97 15.30 0.73 3.11 -1.00 -1
1 Q 19306.50 15917.00 226.00 0.00 -90.00 231.27




3 Q 128.32 130.95 25.60 1.16 3.31 -1.00 -1
3 Q 141.90 151.00 21.90 0.85 3.24 -1.00 -1
3 Q 193.96 197.25 11.70 0.64 3.03 -1.00 -1
3 Q 200.37 205.38 24.10 0.97 3.28 -1.00 -1
3 Q 205.38 209.02 15.90 0.75 3.12 -1.00 -1
3 Q 217.85 220.87 18.80 0.82 3.18 -1.00 -1
3 Q 223.54 225.68 19.00 0.84 3.18 -1.00 -1
1 R 19384.00 15974.00 208.00 0.00 -90.00 254.52




3 R 123.09 127.33 7.80 0.47 2.96 -1.00 -1
3 R 131.77 138.86 20.60 0.80 3.21 -1.00 -1
3 R 208.13 214.65 26.00 1.15 3-32 -1.00 -1
3 R 217.88 218.71 13.30 0.78 3.07 -1.00 -1
3 R 220.57 225.73 20.40 0.81 3.21 -1.00 -1
3 R 226.60 232.00 16.20 0.68 3.12 -1.00 -1
3 R 240.19 243.08 17.00 0.70 3.14 -1.00 -1
3 R 248.40 251.18 21.10 0.74 3.22 -1.00 -1
1 S 19495.50 16058.00 174.00 0.00 -90.00 265.20




3 S 136.09 142.93 14.80 0.64 3.10 -1.00 -1
3 5 146.34 151.07 24.60 0.95 3.29 -1.00 -1
3 S 151.31 154.88 11.00 0.66 3.02 -1.00 -1
3 S 155.27 157.71 24.30 0.99 3.29 -1.00 -1
3 S 219.00 240.55 33.80 1.47 3.48 -1.00 -1
3 S 241.13 243.33 21.70 0.88 3.23 -1.00 -1
3 S 246.57 252.53 15.20 0.70 3.10 -1.00 -1
3 S 257.49 259.45 16.00 0.76 3.12 -1.00 -1
3 S 261.52 264.15 17.50 2.71 3.15 -1.002




1 T 19596.50 16123.00 156.00 0.00 -90.00 276.30




3 T 133.98 141.49 23.30 1.18 3.27 -1.00




3 T 141.50 143.30 11.10 0.69 3.02 -1.00




3 T 149.20 158.16 11.30 0.70 3.03 -1.00




3 T 162.30 169.80 26.00 1.29 3.32 -1.00




3 T 170.21 177.32 19.70 1.04 3.19 -1.00




3 T 213.87 215.32 32.20 1.54 3.44 -1.00 -1
3 T 235.50 255.38 27.80 1.36 3.36 -1.00 -1
3 T 257.23 263.23 13.20 0.78 3.06 -1.00 -1
3 T 270.73 273.37 14.60 0.83 3.09 -1.00 -:
1 U 19691.50 16182.00 133.00 0.00 -90.00 270.90




3 U 134.00 147.30 31.20 1.25 3.42 -1.00 -1
3 U 147.37 150.00 14.20 0.75 3.08 -1.00 -1
3 U 150.00 152.07 7.20 0.44 2.94 -1.00 -1
3 0 168.02 169.50 31.00 1.31 3.42 -1.00 -1
3 U 169.72 176.62 30.20 1.24 3.40 -1.00 -1
3 U 177.60 179.38 24.80 0.86 3.30 -1.00 -1
3 U 179.30 185.00 18.50 0.80 3.17 -1.00 -1
3 U 202.73 205.81 23.20 0.95 3.26 -1.00 -1
3 U 235.78 255.40 29.50 1.19 3.39 -1.00 -1
3 U 256.26 258.71 14.50 0.66 3.09 -1.00




1 V 19789.00 16260.00 136.00 0.00 -90.00 299.00




3 V 162.10 166.66 36.60 1.38 3.53 -1.00 -1
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3 V 174.76 177.50 12.30 0.77 3.05 -1.00 -1
3 V 185.02 189.70 17.90 0.69 3.16 -1.00 -1
3 V 189.70 190.86 8.40 0.54 2.97 -1.00 -1
3 V 191.55 193.42 16.00 0.65 3.12 -1.00 -1
3 V 199.33 203.59 32.40 1.19 3.45 -1.00 -1
3 V 204.09 207.38 19.30 0.74 3.19 -1.00 -1
3 V 207.56 209.71 20.60 0.78 3.21 -1.00 -1
3 V 238.38 242.03 28.20 1.17 3.36 -1.00 -1
3 V 258.11 261.00 33.50 1.33 3.47 -1.00 -1
3 V 261.14 267.29 6.50 0.48 2.93 -1.00 -1
3 V 267.52 276.78 31.40 1.09 3.43 -1.00 -1
3 V 276.78 281.19 17.30 0.73 3.15 -1.00 -1
3 V 282.65 283.93 15.00 0.73 3.10 -1.00 -1
1 Z 19553.50 16257.50 202.00 0.00 -90.00 335.60




3 Z 188.16 191.00 16.00 0.76 3.12 -1.00 -1
3 Z 198.41 204.29 11.20 0.50 3.02 -1.00 -1
3 2 206.47 207.02 39.70 1.31 3.59 -1.00 -1
3 Z 207.84 210.08 44.80 1.26 3.70 -1.00 -1
3 Z 210.78 215.58 22.40 0.97 3.25 -1.00 -1
3 Z 215.58 218.62 12.10 0.59 3.04 -1.00 -1
3 Z 219.10 221.50 25.30 1.11 3.31 -1.00 -1
3 Z 259.90 266.50 27.20 1.26 3.34 -1.00 -1
3 Z 282.53 304.55 32.40 1.48 3.45 -1.00 -1
3 Z 304.55 309.30 34.20 1.48 3.48 -1.00 -1
3 Z 312.65 314.25 17.90 0.74 3.16 -1.00 -1
3 Z 325.70 327.67 16.70 0.80 3.13 -1.00 -1
1 Y 19468.00 16174.00 203.00 0.00 -90.00 302.26




3 Y 164.79 169.35 14.45 0.56 3.09 -1.00 -1
3 Y 182.02 185.00 23.85 0.96 3.28 -1.00 -1
3 Y 228.65 233.31 28.60 1.24 3.37 -1.00 -1
3 Y 254.95 273.38 32.58 1.37 3.45 -1.00 -1
3 Y 273.38 277.63 18.35 0.82 3.17 -1.00 -1
3 Y 279.00 281.84 11.00 0.52 3.02 -1.00 -1
3 Y 281.87 283.30 21.05 0.81 3.22 -1.00 -I
3 Y 288.11 291.15 17.75 0.68 3.15 -1.00 -1
3 Y 295.10 299.29 21.00 0.83 3.22 -1.00 -1
1 AE 19663.00 16316.50 201.00 0.00 -90.00 355.04




3 AE 216.00 222.28 17.30 0.81 3.15 -1.00 -1
3 AE 227.29 230.88 9.20 0-.55 2.98 -1.00 -1
3 AE 238.22 241.88 27.20 1.11 3.34 -1.00 -1
3 AE 243.11 248.32 18.70 0.78 3.17 -1.00 -1
3 AE 250.12 252.12 19.60 0.83 3.19 -1.00 -1
3 AE 274.02 276.87 18.80 0.76 3.18 -1.00 -1
3 AE 310.35 333.00 28.95 1.23 3.38 -1.00 -1
3 AE 333.18 333.58 20.90 0.89 3.22 -1.00 -1
3 AE 336.07 339.00 14.70 0.65 3.09 -1.00 -1
3 AE 339.92 341.73 17.60 0.71 3.15 -1.00 -1
3 AE 349.90 352.40 17.40 0.78 3.15 -1.00 -1
1 OE 19754.00 16390.50 193.00 0.00 -90.00 364.49




3 OE 236.11 237.86 34.30 1.62 3.49 -1.00 -1
3 OE 238.91 242.11 33.80 1.6 3.48 -1.00 -1
3 OE 243.23 245.28 20.40 1.07 3.21 -1.00 -1
3 OE 263.16 270.60 22.50 1.15 3.25 -1.00 -1
3 OE 270.70 275.42 23.90 1.21 3.28 -1.00 -1
3 OE 305.48 308.45 30.30 1.46 3.41 -1.00 -1
3 OE 326.43 326.69 14.10 0.81 3.08 -1.00 -1
3 OE 326.69 326.76 23.90 1.21 3.28 -1.00 -1
3 OE 326.91 327.51 27.50 1.35 3.35 -1.00 -1
3 OE 327.51 327.86 43.10 1.97 3.66 -1.00 -1
3 OE 328.03 328.37 33.50 1.59 3.47 -1.00 -1
3 OE 328.37 328.53 27.10 1.33 3.34 -1.00 -1
3 OE 328.53 328.79 42.20 1.94 3.64 -1.00 -1
3 OE 329.13 329.35 53.10 2.37 3.86 -1.00 -1
3 OE 330.28 330.83 38.80 1.80 3.58 -1.00 -1
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3 08 330.83 331.67 28.40 1.39 3.37 -1.00 -1
3

3

OE

OE

331.67

332.48

332.42 

332.52

43.40

37.60

1.99:

1.75'

3.67
3.55 -1

-1.00

-1.00

-1

3 OE 332.63 333.48 34.30 1.62 3.49 -1.00 -1
3 OE 333.48 334.11 33.70 1.60 3.47 -1.00 -1
3 OE 334.93 335.21 33.10 1.57 3.46 -1.00 -1
3 OE 335.21 335.49 42.20 1.94 3.64 -1.00 -1
3 OE 335.59 335.78 36.10 1.69 3.52 -1.00 -1
3 OE 335.82 336.43 34.60 1.63 3.49 -1.00 -1
3 OE 336.43 336.72 35.80 1.68. 3.52 -1.00 -1
3 OE 337.50 338.19 36.20 1.70 3.52 -1.00 -1
3 OE 338.19 339.59 28.60 1.39 3.37 -1.00 -1
3 OE 340.41 340.70 32.20 1.54. 3.44 -1.00 -1
3 OE 340.70 340.80 31.50 1.51 3.43 -1.00 -1
3 OE 341.21 341.86 25.80 1.281 3.32 -1.00 -1
3 OE 341.90 341.97 46.10 2.091 3.72 -1.00 -1
3 OE 342.36 343.22 35.50 1.67 3.51 -1.00 -1
3 OE 343.22 343.72 34.60 1.63 3.49 -1.00 -1
3 OE 343.77 344.00 30.60 1.47 1 3.41 -1.00 -1
3 OE 344.07 345.04 35.00 1.65 3.50 -1.00 -1
3 OE 345.04 345.53 31.50 1.51 3.43 -1.00 -1
3 OE 345.53 345.95 41.30 1.90 3.63 -1.00 -1
3 OE 345.95 346.97 2.87 0.43 2.86 -1.00 -1
3 08 346.97 347.04 11.90 0.66 3.04 -1.00 -1
3 OE 347.04 347.46 0.42 0.26 2.81 -1.00 -1
3 OE 347.46 347.61 13.00 0.75 3.06 -1.00 -1
3 OE 347.61 347.71 0.60 0.38 2.81 -1.00 -1
3 OE 347.71 347.91 16.45 0.64 3.13 -1.00 -1
3 OE 347.91 348.56 0.45 0.22 2.81 -1.00 -1
3 OE 348.56 348.65 18.20 0.76 3.16 -1.00 -1
3 OE 348.65 348.72 0.58 0.47 2.81 -1.00 -1
3 OE 348.72 349.80 18.26 0.75 3.17 -1.00 -1
3 OE 349.83 350.07 0.75 0.44 2.81 -1.00 -1
3 OE 350.07 350.36 30.77 1.19 3.42 -1.00 -1
3 OE 350.36 350.96 0.76 0.29 2.82 -1.00 -1
3 OE 350.96 351.62 18.05 0.79 3.16 -1.00 -1
3 OE 351.62 352.78 0.81 0.35 2.82 -1.00 -1
3 OE 352.78 352.88 5.10 0.49 2.90 -1.00 -1
3 OE 352.88 353.86 17.65 0.70 3.15 -1.00 -1
3 DE 353.86 355.79 0.26 0.26 2.81 -1.00 -1
3 OE "735.9 356.1 8 4.12 0.4 7 2.88 -1.00 -:
3




OL
 356.18 357.21 16.85 0.72 3.14 -1.03 -1
3 OE 357.21 357.44 3.27 0.46 2.87 -1.00 -1
3 OE 357.44 358.15 0.44 0.31 2.81 -1.00 -1
3 OE 358.15 358.27 9.94 0.63 3.00 -1.00 -1
3

3

OE

OE

358.27

359.09

359.09

359.61

0.46
11. 98

0.21

0.63

2.81

3.04

-1.00

-1.00

-1

-1

3 OE 359.61 359.70 0.60 0.10 2.81 -1.00 -1
3 OE 359.70 360.00 1.89 0.40 2.84 -1.00 -1
3 OE 360.00 360.67 15.00 0.73 3.10 -1.00 -1
3 OE 360.67 360.71 2.27 0.10 2.85 -1.00 -1
3 OE 360.71 361.06 12.85 0.76 3.06 -1.00 -1
3 OE 361.06 361.32 21.80 0.95 3.24 -1.00 -1
3 OE 361.32 362.39 0.44 0.14 2.81 -1.00 -1
1 AA 19927.00 16130.00 34.00 0.00 -90.00 178.75




3 AA 73.79 78.45 24.40 1.05 3.29 -1.00 -1
3 AA 78.45 80.11 7.80 0.53 2.96 -1.00 -1
3 AA 81.32 84.08 13.50 0.60 3.07 -1.00 -1
3 AA 86.86 90.35 13.00 0.59 3.06 -1.00 -1
3 AA 91.10 92.72 18.10 0.94 3.16 -1.00 -1
3 AA 98.10 104.00 22.00 0.82 3.24 -1.00 -1
3 AA 126.40 127.28 24.80 1.34 3.30 -1.00 -1
3 AA 146.52 149.24 35.70 1.43 3.51 -1.00 -1
3 AA 150.22 153.33 21.30 0.78 3.23 -1.00 -1
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3 AA 154.29 156.38 36.80 1.26 3.54 -1.00 -1
3 AA 156.43 158.84 26.70 1.45 3.33 -1.00 -1
3 AA 159.13 162.20 30.90 1.25 3.42 -1.00 -1
3 AA 163.71 164.90 22.40 0.90 3.25 -1.00 -1
3 AA 166.39 167.42 14.70 0.70 3.09 -1.00 -1

•



APPENDIX 2

Tabulation of resources in polygons

•



POLYGONS
Andorja

Polygon

WTIH CUTOFF

area

25% MAGNETITE

%Magn. Thick. %P 13 Ton Ton Mag. Ton P VOLUME

10 9000 28.47 19.18 1.02 3.32 573118 163167 5846 172626
1D 6401 26.80 2 0.94 3.31 42758 11459 402 12802
11' 11673 26.76 15.2 0.99 3.83 590841 158109 5849 177430
II 10928 26.70 12.65 1.04 3.33 460337 122910 4787 138239
28 3009 28.59 25.29 1.09 3.31 254141 72659 2770 76090
21' 4075 24.84 20.47 0.91 3.21 270239 67127 2459 83407
21 5995 28.00 10.12 1.10 3.36 203832 57073 2242 60664
313 6084 28.67 17.05 1.24 3.35 348512 99918 4322 103724
30 4236 32.86 22.59 1.31 3.15 330135 108482 4325 95691
3D 4118 32.56 26.86 1.30 3.11 380197 123890 4946 110609
3E 3113 34.24 22.54 1.27 3.45 242107 82898 3075 70176
38 4324 27.28 32.95 1.05 3.32 473020 129040 4967 142476
31 4071 32.57 25 1.15 3.12 348088 113372 4003 101780
48 5028 27.40 10.97 1.13 3.35 184773 50628 2088 55156
4D 3577 34.36 20.6 1.38 3.17 255670 87848 3528 73680
4E 3099 32.88 22.25 1.31 3.41 237167 77980 3107 68944
4? 3605 29.79 21.53 1.13 3.37 261572 77922 2956 77618
4G 4163 31.64 28.64 1.29 3.41 406520 128623 5244 119214
41 13656 45.60 7.65 1.53 3.71 387578 176735 5930 104468
5D 4807 30.40 28.85 1.13 3.39 170112 142914 5312 138676
5E 2755 36.00 9.4 1.03 3.52 91161 32818 939 25898
51' 2877 32.58 21.25 1.51 3.14 210323 68523 3239 61141
5G 2035 33.10 18.12 1.22 3.46 127597 42235 1557 36878
511 4415 31.25 20.65 1.15 3.35 305384 95433 3512 91159
6D 1219 43.90 2.47 1.45 3.68 11081 4865 161 3011
68 2639 35.80 4.65 1.14 3.52 43189 15462 492 12269
6? 4206 31.40 5.5 1.00 3.43 79354 24917 794 23135
60 3394 30.55 33.19 1.00 3.38 380735 116315 3807 112644
78 3550 37.00 1.8 1.09 3.51 22619 8369 247 6390
4 5451 27.06 21.85 1.31 3.32 395441 107006 5180 119109

5/6D 1481 35.70 7.24 1.25 3.51 37633 13435 470 10722
9 12282 28.06 10.9 1.07 3.31 443122 124340 4741 133874
10 8644 25.80 16.4 0.99 3.25 460704 118862 4561 141755
11 9148 26.62 15.3 1.30 3.31 163267 123322 6022 139960
12 38636 26.10 9.2 1.09 3.32 923555 241048 10067 278179
15 26447 26.31 5.7 1.28 3.31 498976 131280 6387 150748
16 38365 27.54 10.3 1.16 3.31 1307978 360217 15173 395160



17 27965 27.68 5.45




557523 140492 5583 152409
18 33778 21.86 4 1.16 3.71 447221 120123 5188 135112
19 32400 25.78 3.8




405265 104426 3403 123120
20 45948 71.00 2.3 .49 1.1 '1427 112742 5385 105680
21 2248 E.00 c




_ T. C




23 35376 37..02 6.96




0 26996 251099 8788 246175
24 36091 21.35. 4.37




010972 169324 6438 157718
25 12314 36.00 3.76 .35 060031 201012 7560 159101
26 22164 28.30 4.53 .02 3,37 338358 95755 3451 100403
27 12060 32.40 7.74 1.21 3.45 322038 104310 3897 93344
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3.36 927874 257949 12619 276153
U 19899 29.50 19.62 1.19




3.39 1323518 390438 15750 390418
V 24583 30.88 9.49 1.07




3.41 795528 245659 8512 233293
Z 13895 32.40 22.02 1.48




3.45 1055589 342011 15623 305968
Y 27241 32.58 18.43 1.37




3.45 1732078 564311 23729 502052
AE 14486 28.95 22.65 1.23




3.38 1109005 321057 13641 328108
OE 17947 27.80 19.04 1.32




3.30 1127646 313486 14885 341711
AA 19259 30.35 7.91 1.28




3.40 517952 157198 6630 152339




.=	 ..... = ..




. 	 == 	




TOTAL 1090389 30.18 10.76 1.23




3.39 39784651 12005987 490929 11733390




= 	





=





==== 	




Polygon area %Magn. Thick. %P




0 Ton Ton Mag. Ton P VOLUME
=



Polygons
Andorja

Polygon

with cutoff 20 %
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1Magn. Thimk.
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FOREWORD

The purpose of this study is to expand the in situ resources of Andørja magnetite-apatite

111deposit to include all mineralized zones that can be classed as demonstrated. ln our first

study we agreed to consider a main zone. The expansion of the contract is formulated in

a letter from Kilborn dated June 5, 1991.
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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:

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.

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

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

For the 20% cut-oft, please review your calculations with the objective of

maximizing tonnage. ln some cases this may involve a combination of two

zones in one composite.

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) Drillhole 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.



caa. 5
isa 4

OrezormaboveGrcea/KulibergeV3

Gropa,Kulbergutand3.

1

?

Figure 1 Principle - different ore zones.

The geological records are based on Elkems sections. The coordinates for hole 7F, 13
and 14 have been corrected. These holes 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 minor 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 OE.
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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HISTOGRAM OF 50 cm composites
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Figure 2, frequency histogram of magnetite with data from 5H and OE.

In the other holes this variation is more ore less camoufIaged 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-

ites 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 polygon 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, ATOP_DH.DGN, A_UPPERZ.DGN, A_POZ_1.DGN, A_POZ_IDGN,

0020_1.WK3, 0025_1.WK3, 0020_3.WK3, 0025_3.WK3, 0020_0.WK3, 0025_0.WK3,

0020_4.WK3, 0025_4.WK3, 0020_5, 0020_6.WK3 and 0025_6.WK3.

•
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APPENDIX 1.

Tabulation of in situ resources in polygons.



Area

Andørja
Oro Zone
Cut off
Diluted

Holo

1
20 % Magnotite
to 3 m longth

Area 1/0 Volume Tonnes McIgn %P Spg Thick
Tons

Magn

Tons
Composites
Elevation
Top Bottom

Gropa 9 7829 1 35228 121003 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 0 278.14 275.95

Gropa 1D 6401 1 24323 79294 23.20 0.87 3.26 3.80 18396 690 284.90 281.10

Gropa 1F 11235 1 44154 157187 38.00 1.33 3.56 3.93 59731 2091 281.73 277.80

Gropa 111 9652 1 65151 213044 23.40 0.97 3.27 6.75 49852 2067 275.50 268.75

Gropa 2F 5724 0 0 0 19.20 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 0 298.10 297.45

Gropa 313 5918 0 0 0 21.21 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 489 287.27 283.37

Gropa 31! 6691 1 45163 152199 28.50 1.21 3.37 6.75 43377 1842 290.25 283.50

Gropa 31 6091 1 36850 124921 29.10 1.09 3.39 6.05 36727 1362 289.65 283.60

Gropa 413 4750 0 0 0 1920. 1.08 3.18 3.89 0 0 311.89 308.00

Gropa 4E 3872 1 14522 46469 20.00 0.87 3.20 3.75 9294 404 300.90 297.15

Gropa 1F 3606 1 10817 35235 21.09 0.90 3.26 3.00 9003 338 290.90 288.10

Gropa 40 5207 0 0 0 13.00 0.75 3.06 3.15 0 0 293.40 290.25

Gropa 11 16261 1 56426 189590 28.20 1.36 3.36 3.47 53464 2578 307.06 303.59

Gropa 58 6498 1 37688 121357 20.80 0.92 3.22 5.80 25242 1116 324.70 318.90

Gropa 5E 2760 1 14216 45491 20.10 0.66 3.20 5.15 9144 300 319.53 314.38

Gropa 51, 2877 0 0 0 15.18 0.86 3.10 6.40 0 0 313.95 307.55

Gropa 50 2035 0 0 0 16.02 0.83 3.11 3.00 0 0 304.00 301.40

Gropa 511 1414 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 6F 2886 0 0 0 11.23 0.52 3.01 3.00 0 0 340.15 338.60

Gropa 71' 3953 0 0 0 11.50 0.68 3.03 4.12 0 0 350.40 346.28

Gropa 75 7231 1 22281 7 112 24.31 0.95 3.25 3.08 17625 658 349.30 346.22

Gropa 123 10521 0 0 0 10.72 0.11 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 0 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



Kuliberg. A 9606 0 0 0 15.60 1.34 3.11 5.59 0 0 -57.89 -63.48


Kuliberg. D 16049 0 0 0 8.98 0.41 2.90 5.93 0 0 -24.69 -30.62

Kuliberg.

Kuliberg.

F
H

13467

21458

0

1

0
77678

0
250900

12.60

21.70

0.65

0.75

3.05

3.23

6.86

3.62

0
54445 188(2)

-72.50
41.30

-79.36
37.68

Kuliberg. I 13400 0 0 0 16.20 0.73 3.12 7.18 0 0 -3.44 -10.62

Kuliberg. J 14628 0 0 0 13.50 0.73 3.07 5.31 0 0 -35.62 -40.93

Kuliberg. K 17314 0 0 0 12.70 0.76 3.05 3.10 0 0 -74.60 -77.70


Kuliberg. L 15716 0 0 0 5.98 0.28 2.91 3.00 0 0 -98.64 -99.68

Kuliberg. M 18454 0 0 0 15.25 0.86 3.10 3.33 0 0 -121.33 -124.66

Kuliberg. N 9595 0 0 0 18.80 0.75 3.18 5.78 0 0 -4.83 -10.61

Kuliberg. R 20210 1 104284 334750 20.40 0.81 3.21 5.16 68289
 2711 -12.57 -17.73

Kuliberg. S 16244 0 0 0 15.20 0.70 3.10 5.96 0 0 -72.57 -78.53

Kuliberg. T 13891 0 0 0 13.20 0.78 3.06 6.00 0 0 -101.23 -107.23


Kuliberg. U 19899 0 0 0 12.05 0.55 3.04 3.00 0 0 -123.26 -125.71

Kuliberg. V 24583 0 0 0 6.78 0.33 2.93 3.00 0 0 -146.65 -147.93

Kuliberg. Y 27241 1 114140 367530 21.00 0.83 3.22 4.19 77181 3051 -92.10 -96.29

Kuliberg. Z 13895 0 0 0 11.38 0.55 3.02 3.00 0 0 -123.70 -125.67

Kuliberg. AA 19259 1 301981 999558 26.93 1.10 3.31 15.68 223901 8996 -129.71 -130.90

Kuliberg. AE 14486 0 0 0 12.53 0.52 3.01 3.00 0 0 -138.00 -140.73

Kuliberg. OE 17947 0 0 0 4.50 0.25 2.88 3.00 0 0 -157.36 -156.62

Kuliberg. 102 2785 0 0 0 17.33 0.76 3.13 8.50 0 0 26.30 17.80

Kuliberg. 103 10191 0 0 0 19.50 0.84 3.19 7.90 0 0 75.00 67.10

Kuliberg. 112 8793 0 0 0 13.88 0.67 3.06 6.40 0 0 -24.35 -30.75

Kuliberg.

Kuliberg.

114
115

3150

3859

0

1

0
21646

0
70567

13.20

22.80

0.66

0.67

3.06

3.26

8.12

5.61

0
16089

3)47( -11.54 -19.66

-10.84

Kuliberg. 116 7529 0 0 0 16.00 0.64 3.12 7.53 0 0
;:r5

16.32

Kuliberg.

Kuliberg.

117
118

2359

5210

0

0

0

0

0

0

14.10

16.10

0.81

0.89

3.08

3.12

11.08

10.60

0

0

0

0

39.86

49.00

28.78

38.40


Kuliberg. 119 5076 0 0 0 19.70 0.70 3.19 10.78 0 0 66.00




Kuliberg. 120 1130 0 0 0 15.30 0.63 3.11 7.55 0 0 18.63 11.08

Kuliberg. 121 3116 0 0 0 12.80 0.60 3.06 8.19 0 0 11.79 3.60

Kuliberg. 122 3424 0 0 0 13.20 0.73 3.06 8.08 0 0 5.28 -2.80

Lia 8 19412 1 100942 351280 33.90 0.68 3.48 5.20 119084 2389 262.00 256.80

Lia Q 17766 1 89008 291945 24.10 0.97 3.28 5.01 70359 2832 25.63 20.62

Lia 12 38633 0 0 0 17.40 0.95 3.15 3.00 0 0 232.70 229.70


Lia 15 26447 0 0 0 12.20 0.56 3.04 7.80 0 0 103.50 95.70

Lia 16 38365 1 260882 832214 20.54 0.78 3.19 6.80 170937 6491 178.80 172.00

D3



Lia 17 27965 0 0 0 8.50 0.44 2.97 7.85 0 0




Lia 18 33778 0 0 0 15.37 0.72 3.10 3.00 0 0 111.55 103.70

Lia 20 45948 0 0 0 19.89 0.78 3.20 3.00 0 0 115.70 112.85

Lia 21 2248 0 0 0 16.00 0.70 3.12 4.36 0 0 3.00 0.30

Lia 23 32606 0 0 0 18.80 0.84 3.18 3.95 0 0 224.09 220.14

Lia 24 43446 0 0 0 12.00 0.61 3.04 5.44 0 0 163.04 157.60

Lia 25 26159 1 97050 315412 22.60 0.30 3.25 3.71 71283 946 109.65 105.94

Lia 26 22164 0 0 0 14.70 0.78 3.09 4.02 0 0 61.00 56.98

Lia 27 12060 0 0 0 17.30 0.76 3.15 9.51 0 0 38.28 28.77

Lia 28 13170 0 0 0 15.20 0.65 3.10 4.51 0 0 -47.97 -52.48

Lia 29 16000 0 0 0 15.20 0.67 3.10 4.80 0 0 -86.35 -91.15

Lia 104 18354 0 0 0 19.98 0.89 3.15 6.05 0 0 126.40 120.35

Lia 106 17285 1 154701 504324 23.01 1.02 3.26 8.95 116045 5144 176.00 167.05

Lia 111 7145 0 0 0 19.10 0.85 3.18 3.60 0 0 256 252.55

Total Sum: 1034638 24 1757990 5775922 24.06 0.89 3.29 1.70 1389954 51164




Lia Sum: 458951 5 702583 2295175 23.86 0.78 3.27 1.53 547707 17802




Gropa Sum: 181726 14 435679 1457443 27.61 1.11 3.35 2.40 402341 16249




Kuliberg.Sum: 393962 5 619729 2023304 21.74 0.85 3.26 1.57 439906 17113






Area

Andørja
Ore Zone
Cut off
Diluted

Hole

3 + Kuliberget+Gropa
20 % Magnetite
to 3 m length

Area 1/0 Volume Tonnes % Magn %P Spg Thick
Tons

Magn

Tons
Elevation
composites
Top Bottom

Gropa 4 5451 1 119109 395441 27.06 1.31 3.32 21.85 107006 5180 335.85 314.0

Gropa 9 7630 1 173199 561164 24.10 0.79 3.24 22.70 135240 4433 316.70 294.0

Gropa 10 8644 1 141755 460704 25.80 0.99 3.25 16.40 118862 4561 315.40 299.0

Gropa 11 9148 1 187528 613216 25.45 1.24 3.27 20.50 156063 7604 296.90 276.4

Gropa 1C 9000 1 172626 573118 28.47 1.02 3.32 19.18 163167 5846 318.86 299.6

Gropa 10 6401 0 0 0 17.48 0.73 3.13 16.70 0 0 310.48 293.7

Gropa 1F 11043 1 259069 849746 24.40 0.93 3.28 23.46 207338 7903 318.90 295.4

Gropa II 4815 1 60912 202838 26.70 1.04 3.33 12.65 54158 2110 311.35 298.7

Gropa 2E 3009 1 76090 254141 28.59 1.09 3.34 25.29 72659 2770 322.12 296.8

Gropa 2F 4075 1 109240 353938 24.08 0.87 3.24 26.81 85228 3079 332.00 305.1

Gropa 21 4071 1 121525 388881 22.33 0.85 3.20 29.85 86837 3305 330.06 300.2

Gropa 3B 5877 1 156748 520402 26.94 1.10 3.32 26.67 140196 5724 342.55 315.8

Gropa 30 4236 1 151268 506746 28.93 1.14 3.35 35.71 146602 5777 344.79 309.0

Gropa 3D 4118 1 151625 510975 29.43 1.16 3.37 36.82 150380 5927 341.58 304.7

Gropa 3E 3113 1 96578 327398 31.17 1.17 3.39 31.02 102050 3831 333.12 302.1

Gropa 3H 4324 1 142476 473020 27.28 1.05 3.32 32.95 129040 4967 335.95 303.0

Gropa 31 5995 1 149863 512530 32.57 1.15 3.42 25.00 166931 5894 338.00 313.0

Gropa 4B 5028 1 98245 321262 24.23 0.98 3.27 19.54 77842 3148 345.12 325.5

Gropa 4D 3577 1 119927 404153 29.85 1.16 3.37 33.53 120640 4688 351.65 318.1

Gropa 4E 3099 1 96366 325719 30.21 1.17 3.38 31.10 98400 3811 348.20 317.1

Gropa 4F 3605 1 126719 427044 29.41 1.09 3.37 35.15 125594 4655 341.70 306.5

Gropa 4G 4163 1 152556 514112 29.80 1.22 3.37 36.65 153206 6272 343.10 306.4

Gropa 41 13656 1 252636 866541 32.80 1.14 3.43 18.50 284226 9879 340.00 321.5

Gropa 5D 4807 1 138676 470112 30.40 1.13 3.39 28.85 142914 5312 369.00 340.1

Gropa 5E 2755 1 86979 288769 26.91 0.69 3.32 31.57 77708 1993 367.00 335.4

Gropa 51' 2877 1 108614 366030 29.26 1.41 3.37 37.75 107100 5161 365.00 327.2

Gropa 5G 2035 1 65676 221328 28.53 1.01 3.37 32.27 63145 2235 355.32 323.0

Gropa 5H 4415 1 162321 542153 28.63 1.09 3.34 36.77 155218 5909 349.05 312.2

Gropa 60 1219 0 0 0 37.74 1.25 3.52 3.00 0 0 367.31 364.8

Gropa 6E 2560 1 58773 186898 22.26 0.76 3.18 22.96 41604 1420 370.50 347.5



Gropa 6F 2886 1 67138 219540 25.49 0.81 3.27 23.26 55961 1778 368.50 345.2

Gropa 6G 3379 1 112139 379030 30.55 1.00 3.38 33.19 115794 3790 369.00 335.8

Gropa 7F 1797 1 1797 6540 41.90 1.65 3.64 1.00 2740 108 369.50 368.5

Gropa 7H 3167 1 5701 18493 24.23 0.71 3.24 3.00 6843 202 367.00 365.2

Gropa 110 9106 1 53727 174074 24.06 1.08 3.24 5.90 41882 1880 322.55 316.6

Gropa 123 4281 1 25685 93495 42.20 1.24 3.64 6.00 39455 1159 376.00 370.0

Gropa 124 8033 1 57197 203050 37.60 1.26 3.55 7.12 76347 2558 365.15 358.0

Gropa 125 5093 1 78375 269610 32.74 1.01 3.44 15.39 88270 2723 356.94 341.5

Gropa 126 4180 1 133828 452337 30.38 0.90 3.38 32.02 137420 4071 360.00 327.9

Gropa 5/6D 1481 1 42117 137301 25.85 0.88 3.26 28.44 35492 1208 371.00 342.5

Kuliberg. A 9626 1 182513 615068 29.59 1.03 3.37 18.96 181999 6335 -34.90 -53.8

Kuliberg. D 16049 1 346819 1165311 28.36 1.32 3.36 21.61 330482 15382 7.16 -14.4

Kuliberg. F 13467 1 260990 895197 31.30 1.25 3.43 19.38 280197 11190 -50.92 -70.3

Kuliberg. G 10929 1 32787 116066 36.80 1.52 3.54 3.00 42712 1764 -74.50 -77.5

Kuliberg. H 23342 1 229452 736540 20.70 1.09 3.21 9.83 152464 8028 58.53 48.7

Kuliberg. I 13400 1 167500 581225 33.70 1.43 3.47 12.50 195873 8312 12.43 -0.0

Kuliberg. J 14628 1 319768 1068025 27.81 1.42 3.34 21.86 297018 15166 -10.43 -32.2

Kuliberg. K 17314 1 335892 1121878 27.89 1.26 3.34 19.40 312892 14136 -49.60 -69.0

Kuliberg. L 15716 1 377655 1287805 30.30 1.16 3.41 24.03 390205 14939 -66.24 -90.2

Kuliberg. M 18454 1 227353 729804 20.50 1.07 3.21 12.32 149610 7809 -99.06 -111.3

Kuliberg. N 9595 1 89902 308365 31.60 1.31 3.43 9.37 97443 4040 12.29 2.9

Kuliberg. R 20210 1 131769 437474 26.00 1.15 3.32 6.52 113743 5031 -0.1 -6.6

Kuliberg. S 16244 1 395217 1359545 32.21 1.40 3.44 24.33 437909 19034 -45.00 -69.3

Kuliberg. T 13891 1 276153 927874 27.80 1.36 3.36 19.88 257949 12619 -79.50 -99.3

Kuliberg. U 19899 1 390418 1323518 29.50 1.19 3.39 19.62 390438 15750 - 102.78 - 122.4

Kuliberg. V 24583 1 233293 795528 30.88 1.07 3.41 9.49 245659 8512 -131.29 -140.7

Kuliberg. Y 27241 1 502052 1732078 32.58 1.37 3.45 18.43 564311 23729 -51.95 -70.3

Kuliberg. Z 13895 1 371969 1287013 32.72 1.48 3.46 26.77 421111 19048 -80.53 -107.3

Kuliberg. 27 12060 1 93344 322038 32.40 1.21 3.45 7.74 104340 3897 58.08 50.3

Kuliberg. 28 13170 1 288423 986407 31.20 1.25 3.42 21.90 307759 12330 -19.00 -40.9

Kuliberg. 29 16000 1 369760 1260882 30.60 1.32 3.41 23.11 385830 16644 - 60.06 -83.1

Kuliberg. AA 19259 1 301981 999558 26.93 1.10 3.31 15.68 269181 10995 -112.52 -128.2

Kuliberg. AE 14486 1 328108 1109005 28.95 1.23 3.38 22.65 321057 13641 -109.35 -132.0

Kuliberg. OE 17947 1 341711 1127646 27.79 1.32 3.30 19.04 313373 14885 - 133.91 -152.9

Kuliberg. 102 1509 1 16073 55291 32.10 1.19 3.44 10.65 17748 658 43.00 32.3

Kuliberg. 112 8882 1 171062 585030 31.20 1.20 3.42 19.26 182530 7020 -1.24 -20.5

Kuliberg. 113 2867 1 54333 186364 31.40 1.51 3.43 18.95 58518 2814 2.93 -16.0



Kuliherg. 114 3170




56146 192581 32.25 1.52 3.43 17.71 62107 2927 11.25 -6.4

Kuliberg. 115 3402




67758 228344 28.30 1.20 3.37 19.92 64621 2740 20.00 0.0

Kuliberg. 116 7529




76868 264426 33.00 1.56 3.44 10.21 87261 4125 39.77 29.5

Kuliberg. 117 1670




14865 50689 30.70 1.48 3.41 8.90 15561 750 52.00 43.1

Kuliberg. 118 11239 1 88900 305818 31.80 1.52 3.44 7.91 97250 4648 59.00 51.0

Kuliberg. 120 1129 1 15550 52872 30.10 1.08 3.40 13.77 15914 571 38.60 24.8

Kuliberg. 121 2468




38741 133270 31.80 1.10 3.44 15.70 42380 1466 32.00 16.3

Kuliberg. 122 2742




53870 179389 25.30 0.59 3.33 19.65 47179 1058 27.00 7.3

Lia 8 19105




166214 561802 29.24 1.44 3.38 8.70 164271 8090 297.50 288.8

Lia




17766




0 0 5.00 0.25 2.80 8.83 0 0 16.98 8.1

Lia 12 38612




278006 922981 26.10 1.09 3.32 7.20 240898 10060 263.20 256.0

Lia 15 26447




214221 700502 25.81 1.24 3.27 8.10 180799 8686 143.90 135.8

Lia 16 38365




395160 1307978 27.54 1.16 3.31 10.30 360217 15173 200.60 190.3

Lia 17 27965




251685 823010 25.76 1.04 3.27 9.00 212007 8559 149.00 140.0

Lia 18 33778




265157 864413 23.76 1.05 3.26 7.85 205384 9076 148.10 140.2

Lia 19 32400 1 181440 582422 20.30 0.83 3.21 5.60 118232 4834 54.30 48.7

Lia 20 45948




427316 1384505 21.72 1.12 3.24 9.30 300715 15506 39.55 30.2

Lia 21 2248




15198 50001 24.30 1.04 3.29 6.76 12150 520 -11.08 -17.8

Lia 23 31293 1 217799 740518 30.00 1.05 3.40 6.96 222155 7775 255.49 248.5

Lia 24 36091 1 273931 920407 28.00 1.12 3.36 7.59 257714 10309 193.14 185.5

Lia 25 36858 1 652755 2114927 24.73 0.99 3.24 17.71 523021 20938 132.46 114.7

Lia 26 22164




150050 507170 28.90 1.11 3.38 6.77 146572 5630 72.96 66.1

Lia 107 17752




73493 250612 30.70 1.28 3.41 4.14 76938 3208 230.74 226.6

Lia 111 7003




39566 131360 26.78 1.10 3.32 5.65 35178 1445 264.90 259.2

Total Sum: 1069952 88 15165788 50782380 28.32 1.17 3.35 14.17 14380433 594676




Lia Sum: 133795 15 3601992 11862608 25.76 1.09 3.29 8.30 3056253 129810




Gropa




198146 38 4314800 11391848 28.28 1.06 3.34 21.78 4069555 152873




Kulib Sum: 438011 35 7248997 24527924 29.58 1.27 3.38 16.55 7254625 311993






Andørja

Area

Ore Zone above Gropa/3/Kullberget
Cut off 20 % Magnetite
D1LUTED TO 3 M LENGTH
Hole Area 1/0 Volume Tonnes % Magn %P Spg Thick Magn




Composites
Elevation
Top Bottom

Gropa 9 7829 1 27793 88104 21.14 0.71 3.17 3.55 18625 626 337.10 333.55

Gropa 10 8644 1 39330 132149 28.00 1.02 3.36 4.55 37002 1348 339.35 334.80

Gropa 1C 9000 1 35550 119448 28.00 1.17 3.36 3.95 33445 1398 337.85 333.90

Gropa 1D 6401 1 32773 113065 32.40 1.24 3.45 5.12 36633 1402 331.92 326.80

Gropa 1F 11235 1 46064 155695 28.90 1.14 3.38 4.10 44996 1775 342.10 338.00

Gropa 11 4815 1 25760 85782 26.70 1.26 3.33 5.35 22904 1081 333.20 327.85

Gropa 2E 3009 1 16939 55221 23.20 0.96 3.26 5.63 12811 530 344.75 339.12

Gropa 2F 5724 0 0 0 9.19 0.70 2.96 7.05 0 0 356.55 349.50

Gropa 21 4071 1 10585 38422 41.60 1.37 3.63 2.60 15984 526 356.00 353.40

Gropa 313 5877 1 17631 56447 20.57 0.87 3.20 3.00 13547 570 358.13 355.62

Gropa 3D 5303 1 16545 55427 27.30 1.09 3.35 3.12 15132 604 358.98 355.86

Gropa 3E 3113 1 9340 31351 28.30 1.04 3.36 3.00 9311 342 355.07 352.24

Gropa 3H 6691 1 34459 115436 27.50 1.11 3.35 5.15 31745 1281 360.75 355.60

Gropa 31 5995 1 17985 63319 38.28 1.28 3.52 3.00 29760 994 362.85 360.55

Gropa 48 5113 0 0 0 15.91 0.82 3.11 3.00 0 0 362.50 360.40

Gropa 4E 3872 0 0 0 18.20 0.66 3.16 3.45 0 0 372.00 368.55

Gropa 4F 3606 0 0 0 17.10 0.92 3.14 3.30 0




365.50 362.20

Gropa 4G 5207 0 0 0 6.70 0.65 2.93 7.23 0 0 359.60 352.37

Kuliberg. A 9626 1 28878 91455 20.05 0.40 3.17 3.00 29448 594 -18.08 -19.80

Kuliberg. F 13467 1 54676 182071 26.70 1.22 3.33 4.06 48613 2221 -30.14 -34.20

Kuliberg. J 14628 0 0 0 8.50 0.79 2.97 3.46 0 0 1.31 -2.15

Kuliberg. K 17314 1 81030 279552 32.30 1.25 3.45 4.68 90295 3494 -30.10 -34.78

Kuliberg. L 15716 0 0 0 14.40 0.61 3.06 3.00 0 0 -48.28 -49.53

Kuliberg. M 18454 0 0 0 17.32 0.85 3.12 3.00 0 0 -70.00 -71.80

Kuliberg. T 13891 0 0 0 17.22 0.82 3.11 3.00 0 0 -57.87 -59.32

Kuliberg. U 19899 1 61289 199802 23.20 0.95 3.26 3.08 46354 1898 -69.73 -72.81

Kuliberg. V 24583 1 89728 301486 28.20 1.17 3.36 3.65 85019 3527 -102.38 -106.03

Kuliberg. Y 27241 1 126943 427798 28.60 1.24 3.37 4.66 122350 5305 -25.65 -30.31

Kuliberg. Z 13895 1 91707 306301 27.20 1.26 3.34 6.60 83314 3859 -57.90 -64.50

Kuliberg. 27 12060 0 0 0 16.71 0.63 3.12 3.00 0 0 70.16 68.25

Kuliberg. 29 16000 1 88480 299947 29.70 1.22 3.39 5.53 89084 3659 -37.50 -43.03

Kuliberg. AA 19259 0 0 0 8.15 0.44 2.95 3.00 0 0 -92.40 -93.28



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 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 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 28.40 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 Sum: 105504 13 330753 1109867 29.00 1.12 3.36 3.13 321895 12477






Andorja Ore Zone
Cut off
DILUTED

1
20 t Magnetite
TO 3 M

Area 1/0 Volume
----- 	

Tounes
-------

I Magn

-

2P Spg Thick Magn P

Composites
Elevation
Top Bottom

Kuliberg. F 13467 0 0 0 13.50 0.69 3.07 8.93 0 0 5.20 -3.73
Kuliberg. C 10929 1 125793 402537 20.10 0.86 3.20 11.51 80910 3462 -16.94 -28.45
Kuliberg. H 20131 1 169100 517885 22.20 0.95 3.24 8.40 121631 5205 118.25 109.85
Kuliberg. I 12831 1 88940 293501 21.80 1.24 3.30 6.93 72788 3639 89.34 82.41

Kuliberg. J 14628 0 0 0 13.30 0.78 3.19 9.26 0 0 56.51 47.25
Kuliberg. K 17311 0 0 0 19.90 0.80 3.20 3.00 0 0 15.90 13.00

Kuliberg. 0 15716 1 47148 155211 20.15 1.05 3.29 3.00 56186 2235 -14.80 -16.85

Kuliberg. M 18454 1 87841 298668 ..10.00 1.24 3.10 4.76 89598 3703 -31.73 -36.49

Kuliberg. N 9595 1 35308 113340 26.70 0.90 3.21 3.68 23461 1020 82.40 78.72

Kuliberg. E 20210 1 143289 459957 20.60 0.80 3.21 7.09 94751 3680 76.23 69.14

Kuliberg. S 16214 1 76834 252784 24.60 0.95 3.29 4.73 62185 2401 27.66 22.93

Kuliberg. T 13891 1 104183 345886 26.00 1.29 3.32 7.50 89930 4462 -6.30 -13.80

Kuliberg. U 19899 1 171131 580135 29.81 1.23 3.39 8.60 172938 7136 -35.02 -43.62

Kuliberg. V 24583 1 104721 361296 32.40 1.19 3.45 4.26 117060 4299 -63.33 -67.59

Kuliberg. Y 27241 1 81723 267790 23.71 0.95 3.28 3.00 63868 2571 20.98 18.00

Kuliberg. Z 13895 1 50161 171560 36.77 1.08 3.48 3.61 64098 1885 -4.47 -8.08

Kuliberg. 28 13170 0 0 0 17.20 0.79 3.15 7.95 0 0 50.38 42.43

Kuliberg. 29 16000 1 64000 224640 35.60 1.13 3.51 4.00 79972 2538 6.00 2.00

Knliberg. AA 19259 1 113628 368155 22.00 0.82 3.21 5.90 80994 3019 -64.10 -70.00

Kuliberg. AE 14486 1 53019 177083 27.20 1.11 3.34 3.66 48166 1966 -37.22 -40.88

Kuliberg. OE 17947 1 220030 717299 22.92 1.17 3.26 12.26 164405 8392 -70.16 -82.42

Lia Q 17766 1 161671 523813 21.90 0.85 3.24 9.10 114715 4452 84.10 75.00

Lia 19 32100 1 106920 360320 28.40 0.91 3.37 3.30 102331 3279 88.95 85.65

Lia 20 15918 1 137814 439860 20.12 0.70 3.19 3.00 111285 3871 90.95 88.65

Lia 21 2248 1 18186 58924 22.20 0.92 3.21 8.09 13081 542 58.55 50.46







	 ----






rotal Unm: 148255 21 2161473 7123637 25.61 1.04 3.30 4.82 1824355 73758




Lia Sum: 98362 4 424621 1382917 21.69 0.88 3.26 4.32 341412 12144




Kuliberg.Sum: 349893 17 1736852 5740720 25.83 1.07 3.31 4.96 1482943 61614






Andørja Ore Zono 5
Cut off 20 %/
DILUTED TO 3 M

Area

25 % Magnetite
LENGTH

1/0 Volume Tonnen % Magn %P Sp9 Thick
Tons

Magn

Tons

P

Composites
Elevation
Top Bottom

Kuliberg. F 13467 0 0 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 80.67

Kuliberg. B 16244 0 0 0 14.80 0.64 3.10 6.84 0 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. Y 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

Kuliborg. 28 13170 0 0 0 12.40 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 -26.29 -29.88

Lia 17 27965 1 102072 358274 35.30 0.88 3.51 3.65 126471 3153 191.50 187.85

Lia 19 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

Iia 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 0.30 126471 3153







- • 	







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




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






Andory: Ore Zone
Cnt oir 20 %
OILUTED TO 3

Magnetlre
M LENCTH






Composites
Elevation







Tons Tons Top Bottom




Ål-cd : Volure Tonnes Jigh %P 5185' Thick Yagn




Kuliberg. F 13467 0




0




0.58 2.99 9.20 0 0 17.94 8.7

Kuliberg. H 20131 u




0 9.55 0.48 2.99 3.00 0 0 129.08 127.0

Kuliberg. j 14628 1 53102 187884 27.60 1.12 3.35 3.63 49096 1992 87.10 83.4

Kuliberg. K 17314 1 7271,11 21142.6




0.51 3.52 4.20 62771 1231 57.48 53.2

Kuliberg. L 15716 1 2120..H 686909 22.10 0.94 3.24 13.49 151807 6457 18.84 5.3

Kulibery. M 18454 1 59793 211062 36.70 1.30 3.53 3.24 77460 2744 -6.26 -9.5

Kuliberg. T 13891 1 105133 344765 21.30 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. V 21583 1 112098 395708 36.60 1.38 3.53 4.56 144829 5461 -26.10 -30.6

Kuliberg. 8 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 89717 295267 21.40 1.05 3.29 4.66 72045 3100 -39.79 -44.4

Kulibery. AH 11466 U 0 0 17.30 0.81 3,15 6.28 0 0 -15.00 -21.2

Kuliberg. CE 17947 1 107682 361812 2.).03 1.37 3.36 6.00 105034 4957 -43.11 -49.1

Lia 19 32400 1 158760 509620 21.02 0.81 3.21 4.90 107122 4281 119.10 114.2

Lia 20 45948 0 0 0 7.91 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

rotal Sum: 320266 11 1287835 4296503 27.19 1.09 3.34 4.02 1168281 • 47041




-- 	




- - - -- 








Lia Sum: 80596 1 158760 509620 21.02 0.84 3.21 1.97 107122 4281




Kuliberg Sum: 239670 10 1129075 3786883 28.02 1.13 3.35 4.71 1061159 42760






Gropa 5D 6498 0 0 0 2 . . . 5.80



0 0 324.70 318.80
Gropa SE 2760 0 0 0 20.10 0.66 3.20 5.15




0 0 319.53 314.38
Gropa

Gropa

5F
5G

2877

2035

0

0

0

0

9 0
0

15.18

16.02

0.86

0.83

3.10

3.11

6.40

3.00 111

0

0

0

0

313.95

304.00

307.55

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 6F 2886 0 0 0 11.23 0.52 3.01 3.00




0 0 340.15 338.60
Gropa 7F 3953 0 0 0 11.50 0.68 3.03 4.12




0 0 350.40 346.28
Gropa 711 7234 0 0 0 24.34 0.95 3.25 3.08




0 0 349.30 346.22
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 0 0 0 17.30 0.74 3.15 3.70




0 0 327.95 324.25
Gropa 126 4180 0 0 0 23.80 0.82 3.28 4.00




0 0 314.50 310.50







11.




111




Kuliberg. A 9606 0 0 0 15.60 1.34 3.11 5.59 0 0 -57.89 -63.48
Kuliberg. D 16049 0 0 0 8.98 0.41 2.90 5.93 0 0 -24.69 -30.62
Kuliberg. F 13467 0 0 0 12.60 0.65 3.05 6.86 C 0 -72.50 -79.36
Kuliberg. H 21458 0 0 0 21.70 0.75 3.23 3.62 0 0 41.30 37.68
Kuliberg. I 13400 0 0 0 16.20 0.73 3.12 7.18 0 0 -3.44 -10.62
Kuliberg. J 14628 0 0 0 13.50 0.73 3.07 5.31 0 0 -35.62 -40.93
Kuliberg. K 17314 0 0 0 12.70 0.76 3.05 3.10 0 0 -74.60 -77.70
Kuliberg. L 15716 0 0 0 5.98 0.28 2.91 3.00 0 0 -98.64 -99.68
Kuliberg. M 18454 0 0 0 15.25 0.86 3.10 3.33 0 0 -121.33 -124.66
Kuliberg. N 9595 0 0 0 18.80 0.75 3.18 5.78 0 0 -4.83 -10.61
Kuliberg. R 20210 0 0 0 20.10 0.81 3.21 5.16 0 0 -12.57 -17.73
Kuliberg. °
.3 16244 0 0 0 15.20 0.70 3.10 5.96 0 0 -72.57 -78.53
Kuliberg. T 13891 0 0 0 13.20 0.78 3.06 6.00 0 0 -101.23 -107.23
Kuliberg. U 19899 0 0 0 12.05 0.55 3.04 3.00 0 0 -123.26 -125.71
Kuliberg. V 24583 0 0 0 6.78 0.33 2.93 3.00 0 0 -146.65 -147.93
Kuliberg. Y 27241 0 0 0 21.00 0.83 3.22 4.19 0 0 -92.10 -96.29
Kuliberg. Z 13895 0 0 0 11.38 0.55 3.02 3.00 0 0 -123.70 -125.67
Kuliberg. AA 19259 1 301981 999558 26.93 1.10 3.31 15.68 269181 10995 -129.71 -130.90
Kuliberg. AR 14486 0 0 0 12.53 0.52 3.01 3.00 0 0 -138.00 -140.73
Kuliberg. OE 17947 0 0 0 4.50 0.25 2.88 3.00 0 0 -157.36 -158.62
Kuliberg. 102 2785 0 0 0 17.33 0.76 3.13 8.50 0 0 26.30 17.80
Kuliberg. 103 10191 0 0 0 19.50 0.84 3.19 7.90 0 0 75.00 67.10
Kuliberg. 112 8793 0 0 0 13.88 0.67 3.06 6.40 0 0 -24.35 -30.75
Kuliberg. 114 3150 0 0 0 13.20 0.66 3.06 8.12 0 0 -11.54 -19.66
Kuliberg. 115 3859 0 0 0 22.80 0.67 3.26 5.61 0 0 -5.23 -10.84
Kuliberg. 116 7529 0 0 0 16.00 0.64 3.12 7.53 0 0 23.85 16.32
Kuliberg. 117 2359 0 0 0 14.10 0.81 3.08 11.08 0 0 39.86 28.78
Kuliberg. 118 5210 0 0 0 16.10 0.89 3.12 10.60 0 0 49.00 38.40
Kuliberg. 119 5076 0 0 0 19.70 0.70 3.19 10.78 0 0 66.00 55.22
Kullberg. 120 1130 0 0 0 15.30 0.63 3.11 7.55 0 0 18.63 11.08
Kuliberg. 121 3116 0 0 0 12.80 0.60 3.06 8.19 0 0 11.79 3.60
Kuliberg. 122 3424 0 0 0 13.20 0.73 3.06 8.08 0 0 5.28 -2.80
Lia 8 19412 1 100942 351280 33.90 0.68 3.48 5.20 119084 2389 262.00 256.80
Lia Q 17766 0 0 0 24.10 0.97 3.28 5.01 0 0 25.63 20.62
Lia 12 38633 0 0 0 17.40 0.95 3.15 3.00 0 0 232.70 229.70
Lia 15 26447 0 0 0 12.20 0.56 3.04 7.80 0 0 103.50 95.70
Lia 16 38365 0 0 0 20.51 0.78 3.19 6.80 0 0 178.80 172.00

0



• •






Andørja
Ore Zone 3 4 Kuliberget+Gropa
Cut off 25 % Magnetite
Minimum 3 m length

	

Area 1/0 Volume Tonnes % Magn %P Spg Thick
Tons

Magn

Tons

P

Elevation
Composites
Top Bottom

Gropa 4 5451 1 119109 395441 27.06 1.31 3.32 21.85 107006 5180 335.85 314.
Gropa 9 7630 1 83166 275279 28.06 1.07 3.31 10.90 77243 2945 316.70 305.
Gropa 10 8644 1 50997 168801 27.79 1.06 3.31 5.90 46910 1789 311.50 305.
Gropa 11 9148 1 187528 613216 25.45 1.24 3.27 20.50 156063 7604 296.90 276.
Gropa 10 9000 1 172626 573118 28.47 1.02 3.32 19.18 163167 5846 318.86 299.
Gropa 10 6401 0 0 0 23.19 0.81 3.16 3.00 0 0 310.48 308.
Gropa 1F 11013 1 122136 410376 27.80 0.99 3.36 11.06 114084 4063 318.90 307.
Gropa 1I 4815 1 60912 202838 26.70 1.04 3.33 12.65 54158 2110 311.35 298.
Gropa 28 3009 1 46996 162136 32.70 1.16 3.45 15.62 53018 1881 312.45 296.
Gropa 217 4075 1 22207 75724 30.70 1.19 3.41 5.45 23247 901 326.50 321.
Gropa 21 4071 1 41201 138434 28.00 1.10 3.36 10.12 38761 1523 330.06 319.

Gropa 3A 206 0 0 0 23.56 1.16 3.17 3.00 0 0 365.18 362.

Gropa 313 5877 1 100208 336699 28.67 1.24 3.36 17.05 96532 4175 342.55 325.
Gropa 30 4236 1 95691 330135 32.86 1.31 3.45 22.59 108482 4325 344.79 322.
Gropa 3D 4118 1 110609 380497 32.56 1.30 3.44 26.86 123890 4946 341.58 314.
Gropa 3E 3113 1 70176 242107 31.21 1.27 3.45 22.54 82898 3075 333.12 310.
Gropa 3H 4324 1 51672 177751 32.00 1.29 3.44 11.95 56880 2293 335.95 324.
Gropa 31 5995 1 149863 512530 32.57 1.15 3.42 25.00 166931 5894 338.00 313.
Gropa 48 5028 1 55156 184773 27.40 1.13 3.35 10.97 50628 2088 345.12 334.

Gropa 413 3577 1 51326 182719 38.20 1.52 3.56 14.35 69799 2777 345.40 331.
Gropa 4E 3099 1 68944 237167 32.88 1.31 3.44 22.25 77980 3107 348.20 325.
Gropa 417 3605 1 77618 263124 30.04 1.14 3.39 21.53 79043 3000 341.70 320.
Gropa 40 4163 1 119214 406520 31.64 1.29 3.41 28.64 128623 5244 343.10 314.
Gropa 41 13656 1 104468 387578 45.60 1.53 3.71 7.65 176735 5930 340.00 332.

Gropa 50 4807 1 138676 470112 30.40 1.13 3.39 28.85 142914 5312 369.00 340.

Gropa 5E 2755 1 25898 91161 36.00 1.03 3.52 9.40 32818 939 367.00 357.

Gropa 51,1 2877 1 61141 210323 32.58 1.54 3.44 21.25 68523 3239 365.00 343.

Gropa 50 2035 1 36878 127597 33.10 1.22 3.46 18.12 42235 1557 355.32 337.

Gropa 5H 4415 1 37170 134556 41.40 1.51 3.62 8.42 55706 2032 337.07 328.

Gropa 6D 1219 0 0 0 0.00 0.00 2.80 3.00 0 0 364.84 349.



Gropa 6E 2560 1 11903 41899 35.80 1.14 3.52 4.65 15000 478 370.50 365.
Gropa 6F 2886 1 33800 113229 28.96 0.87 3.35 11.71 32791 985 356.95 345.
Gropa 6G 3379 1 96023 325517 30.42 0.99 3.39 28.42 99022 3223 369.00 340.
Gropa 7F 1797 1 5390 16602 19.65 0.77 3.08 3.00 6956 274 369.50 368.
Gropa 7H 3167 1 9501 30822 31.74 0.94 3.24 3.00 11404 336 367.00 365.
Gropa 110 9106 1 40523 136966 29.20 1.31 3.38 4.45 39994 1794 322.55 318.
Gropa 123 4281 1 25685 93495 42.20 1.24 3.64 6.00 39455 1159 376.00 370.
Gropa 124 8033 1 57197 203050 37.60 1.26 3.55 7.12 76347 2558 365.15 358.
Gropa 125 5093 1 78375 269610 32.74 1.01 3.44 15.39 88270 2723 356.94 341.
Gropa 126 4180 1 133828 452337 30.38 0.90 3.38 32.02 137420 4071 360.00 327.
Gropa 5/60 1481 1 34446 113326 26.69 0.90 3.29 23.26 30247 1020 371.00 347.
Kuliberg. A 9626 1 87598 311850 38.10 1.25 3.56 9.10 118815 3898 -34.90 -44.
Kuliberg. D 16049 1 346819 1165311 28.36 1.32 3.36 21.61 330482 15382 7.16 -14.
Kuliberg. F 13467 1 260990 895197 31.30 1.25 3.43 19.38 280197 11190 -50.92 -70.
Kuliberg. G 10929 1 36721 124118 28.80 1.20 3.38 3.36 35746 1489 -83.70 -87.
Kuliberg. H 23342 0 0 0 20.70 1.09 3.21 9.83 0 0 58.53 48.
Kuliberg. I 13400 1 167500 581225 33.70 1.43 3.47 12.50 195873 8312 12.43 -0.
Kuliberg. J 14628 1 256283 863672 28.60 1.54 3.37 17.52 247010 13301 -10.43 -27.
Kuliberg. K 17314 1 215732 742120 32.00 1.40 3.44 12.46 237478 10390 -56.54 -69.
Kuliberg. L 15716 1 377655 1287805 30.30 1.16 3.41 24.03 390205 14939 -66.24 -90.
Kuliberg. M 18454 0 0 0 20.50 1.07 3.21 12.32 0 0 -99.06 -111.
Kuliberg. N 9595 1 89902 308365 31.60 1.31 3.43 9.37 97443 4040 12.29 2.
Kuliberg. R 20210 1 131769 437474 26.00 1.15 3.32 6.52 113743 5031 -0.13 -6.
Kuliberg. S 16244 1 350058 1218203 33.80 1.47 3.48 21.55 411752 17908 -45.00 -66.
Kuliberg. T 13891 1 276153 927874 27.80 1.36 3.36 19.88 257949 12619 -79.50 -99.
Kuliberg. U 19899 1 390418 1323518 29.50 1.19 3.39 19.62 390438 15750 -102.78 -122.
Kuliberg. V 24583 1 227639 780800 31.40 1.09 3.43 9.26 245171 8511 -131.52 -140.
Kuliberg. Y 27241 1 502052 1732078 32.58 1.37 3.45 18.43 564311 23729 -51.95 -70.
Kuliberg. Z 13895 1 371969 1287013 32.72 1.48 3.46 26.77 421111 19048 -80.53 -107.
Kuliberg. 27 12060 1 93344 322038 32.40 1.21 3.45 7.74 104340 3897 58.08 50.
Kuliberg. 28 13170 1 288423 986407 31.20 1.25 3.42 21.90 307759 12330 -19.00 -40.
Kuliberg. 29 16000 1 369760 1260882 30.60 1.32 3.41 23.11 385830 16644 -60.06 -83.
Kuliberg. AA 19259 1 152339 517952 30.35 1.28 3.40 7.91 157198 6630 -120.29 -128.
Kuliberg. AE 14486 1 328108 1109005 28.95 1.23 3.38 22.65 321057 13641 109.35 -132.
Kuliberg. OE 17947 1 281229 933682 28.40 1.35 3.32 15.67 265166 12605 -137.28 -152.
Kuliberg. 102 1509 1 16073 55291 32.10 1.19 3.44 10.65 17748 658 43.00 32.
Kuliberg. 112 8882 1 171062 585030 31.20 1.20 3.42 19.26 182530 7020 -1.24 -20.



Kuliberg. 113 2867




54333 186364 31.10 1.51 3.43 18.95 58518 2814 2.93 -16.

Kuliberg. 111 3170




55132 189652 32.59 1.54 3.44 17.39 61808 2921 11.25




Kuliberg. 115 3402




67758 228344 28.30 1.20 3.37 19.92 64621 2740 20.00 0.

Kuliberg. 116 7529




76190 262095 33.19 1.57 3.44 10.12 86989 4115 39.68 


Kuliberg. 117 1670




14865 50689 30.70 1.48 3.41 8.90 15561 750 52.00 43.

Kuliberg. 118 11239




88900 305818 31.80 1.52 3.44 7.91 97250 4648 59.00 51.

Kuliberg. 120 1129




15550 52872 30.10 1.08 3.40 13.77 15914 571 38.60 24.

Kuliberg. 121 2468




38741 133270 31.80 1.10 3.44 15.70 42380 1466 32.00 16.

Kuliberg. 122 2742




53870 179389 26.30 0.59 3.33 19.65 47179 1058 27.00 7.

Lia 8 19105




166214 561802 29.24 1.44 3.38 8.70 164271 8090 297.50 288.

Lia 17766




0 0 24.10 0.97 3.28 5.01




0 25.63 20.

Lia 12 38612




278006 922981 26.10 1.09 3.32 7.20 240898 10060 263.20 256.

Lia 15 26447




116367 387501 28.08 1.35 3.33 4.40 108810 5231 140.20 135.

Lia 16 38365




268555 918458 31.47 1.31 3.42 7.00 289039 12032 197.30 190.

Lia 17 27965 1 191560 634064 27.51 1.07 3.31 6.85 174431 6784 146.85 140.

Lia 18 33778 1 135112 417221 26.86 1.16 3.31 4.00 120123 5188 148.10 144.

Lia 19 32400




0 20.30 0.83 3.21 5.60




0 54.30 48.

Lia 20 45948




0 21.72 1.12 3.24 9.30




0 39.55 


Lia 21 2248




0 0 24.30 1.04 3.29 6.76 0 0 -11.08 -17.

Lia 23 31293 1 217799 740518 30.00 1.05 3.40 6.96 222155 7775 255.49 248.

Lia 21 36091




273931 920107 28.00 1.12 3.36 7.59 257714 10309 193.14 185.

Lia 25 36858




363051 1205330 27.08 1.10 3.32 9.85 326403 13259 124.60 114.

Lia 26 22164




150050 507170 28.90 1.11 3.30 6.77 146572 5630 72.96 66.

Lia 107 17752 1 73493 280612 30.70 1.28 3.41 4.14 76938 3208 230.74 226.

111 7003




39566 131360 26.78 1.10 3.32 5.65 35178 1445 264.90 259.

Sum: 1070159 83 11316898 38460393 30.43 1.25 3.40 10.57 11703290 481449




Sum: 433795 12 2273705 7627425 28.35 1.17 3.35 5.24 2162534 89011




Kuliberg.Sum: 438011 33 6254939 21345401 30 /8 1.31 3.41 14.28 6569575 280043




3ropa Sum: 198352 38 2788251 9487561 31.32 1.18 3.40 14.06 2971182 112396






Andorja

Area

Ore Zone above 0ropa/3/Ku1lbergot

Cut off 25 % Magnetite
DILUTED TO 3 M LENGTH
Hole Area 1/0 Volume Tounes

---- 
 	 -----
a Magn %P Spg Thick Magn P

Compositcs
Elevation
Top Bottom

Gropa 9 7829 0 0 0 21.14 0.71 3.17 3.55 0 0 337.10 333.55

Gropa 10 8644 1 39330 1I2149 25.00 1.02 3.36 4.55 37002 1348 339.35 334.80

Gropa 18 9000 1 35550 119448 25.00 1.17 3.36 3.95 33445 1398 337.85 333.90

Gropa ID 6401 1 32773 113065 32.40 1.24 3.45 5.12 36633 1402 331.92 326.80

Gropa 11, 11235 1 46061 155695 25.90 1.14 3.38 4.10 44996 1775 342.10 338.00

Gropa II 1815 1 25760 55782 26.70 1.26 3.33 5.35 22904 1081 333.20 327.85

Gropa 211 3009 0 0 0 23.20 0.96 3.26 5.63 0 0 344.75 339.12

Gropa 2E 5724 0 0 0 9.19 0.70 2.96 7.05 0 0 356.55 349.50

Gropa 21 4071 1 10555 38422 11.60 1.37 3.63 2.60 15954 526 356.00 353.40

Gropa 35 5577 0 0 0 29.57 0.87 3.20 3.00 0 0 358.13 355.62

Gropa 3D 5303 1 16515 55427 27.30 1.09 3.35 3.12 15132 604 358.98 355.86

Gropa 3E 3113 1 9340 31351 25.30 1.04 3.36 3.00 9311 342 355.07 352.24

Gropa 311 6691 1 34459 115436 27.50 1.11 3.35 5.15 31745 1281 360.75 355.60

Gropa 31 5995 1 17985 C3319 35.95 1.28 3.52 3.00 29760 994 362.85 360.55

Gropa 45 5113 0 0 0 15.91 0.82 3.11 3.00 0 0 362.50 360.40

Gropa 48 3572 0 0 0 15.20 0.66 3.16 3.45 0 0 372.00 368.55

Gropa 48 3606 0 0 0 17.10 0.92 3.14 3.30 0 0 365.50 362.20

Gropa 18 5207 0 0 0 6.70 0.65 2.93 7.23 0 0 359.60 352.37

Kuliberg. A 9626 0 0 0 20.05 0.40 3.17 3.00 0 0 -18.08 -19.80

Kuliberg. F 13467 1 54676 152071 20.70 1.22 3.33 4.06 48613 2221 -30.14 -34.20

Kuliberg. J 14628 0 0 0 5.50 0.79 2.97 3.46 0 0 1.31 -2.15

Kuliberg. K 17314 1 81090 279552 32.30 1.25 3.45 4.68 90295 3494 -30.10 -34.78

Kuliberg. h 15716 0 0 0 14.40 0.61 3.06 3.00 0 0 -48.28 -49.53

Kuliberg. M 15451 0 0 0 17.32 0.85 3.12 3.00 0 0 -70.00 -71.80

Kuliberg. T 13891 0 0 0 17.22 0.82 3.11 3.00 0 0 -57.87 -59.32

Kuliborg. C 19899 0 0 0 23.20 0.95 3.26 3.08 0 0 -69.73 -72.81

Kuliberg. V 24583 1 89728 3914136 25.20 1.17 3.36 3.65 85019 3527 -102.38 -106.03

Kuliberg. V 27241 1 196949 427795 25.60 1.24 3.37 4.66 122350 5305 -25.65 -30.31

Kuliberg. 8 13895 1 91707 306301 27.20 1.26 3.34 6.60 83314 3859 -57.90 -64.50

Kuliborg. 27 12060 0 0 0 16.71 0.63 3.12 3.00 0 0 70.16 68.25

Kuliberg. 29 16000 1 88450 299917 29.70 1.22 3.39 5.53 59084 3659 -37.50 -43.03

Kuliborg. AA 19259 0 0 0 5.15 0.44 2.95 3.00 0 0 -92.40 -93.28

(?S:')



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 28.40 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 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
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Andørja Ore Zone
Cut off
DILUTED

4
25 % Magnetite
TO 3 M

Area 1/0 Volume Tonnes % Magn %P Spg Thick Magn P

Composites
Elevation
Top Bottom

Kuliberg. F 13467 0 0 0 13.50 0.69 3.07 8.93 0 0 5.20 -3.73

Kuliberg. G 10929 0 0 0 20.10 0.86 3.20 11.51 0 0 -16.94 -28.45

Kuliberg. H 20131 0 0 0 22.20 0.95 3.24 8.40 0 0 118.25 109.85

Kuliberg. I 12834 0 0 0 24.80 1.24 3.30 6.93 0 0 89.34 82.41

Kuliberg. J 14628 0 0 0 19.30 0.78 3.19 9.26 0 0 56.51 47.25

Kuliberg. K 17314 0 0 0 19.90 0.80 3.20 3.00 0 0 15.90 13.00

Kuliberg. L 15716 1 47148 155211 26.45 1.05 3.29 3.00 56186 2235 -14.80 -16.85

Kuliberg. M 18454 1 87841 298660 30.00 1.24 3.40 4.76 89598 3703 -31.73 -36.49

Kuliberg. N 9595 0 0 0 20.70 0.90 3.21 3.68 0 0 82.40 78.72

Kuliberg. R 20210 0 0 0 20.60 0.80 3.21 7.09 0 0 76.23 69.14

Kuliberg. S 16244 0 0 0 24.60 0.95 3.29 4.73 0 0 27.66 22.93

Kuliberg. T 13891 1 104183 345886 26.00 1.29 3.32 7.50 89930 4462 -6.30 -13.80

Kuliberg. U 19899 1 171131 580135 29.81 1.23 3.39 8.60 172938 7136 -35.02 -43.62

Kuliberg. V 24583 1 104724 361296 32.40 1.19 3.45 4.26 117060 4299 -63.33 -67.59

Kuliberg. Y 27241 0 0 0 23.71 0.95 3.28 3.00 0 0 20.98 18.00

Kuliberg. Z 13895 1 50161 174560 36.72 1.08 3.48 3.61 64098 1885 -4.47 -8.08

Kuliberg. 28 13170 0 0 0 17.30 0.79 3.15 7.95 0 0 50.38 42.43

Kuliberg. 29 16000 1 64000 224640 35.60 1.13 3.51 4.00 79972 2538 6.00 2.00

Kuliberg. AA 19259 0 0 0 22.00 0.82 3.24 5.90 0 0 -64.10 -70.00

Kuliberg. AE 14486 1 53019 177083 27.20 1.11 3.34 3.66 48166 1966 -37.22 -40.88

Kuliberg. OE 17947 0 0 0 22,92 1.17 3.26 12.26 0 0 -70.16 -82.42

Lia 4 17766 0 0 0 21.90 0.85 3.24 9.10 0 0 84.10 75.00

Lia 19 32400 1 106920 360320 28.40 0.91 3.37 3.30 102331 3279 88.95 85.65

Lia 20 45948 0 0 0 20.12 0.70 3.19 3.00 0 0 90.95 88.65

Lia 21 2248 0 0 0 22.20 0.92 3.24 8.09 0 0 58.55 50.46

Total Sum: 448255 9 789126 2677792 30.63 1.18 3.39 1.76 820281 31504




Lia Sum: 98362 1 106920 360320 28.40 0.91 3.37 1.09 102331 3279




Kuliberg.Sum: 349893 8 682206 2317471 30.98 1.22 3.40 1.95 717950 28225






Andørja
Andørja Ore Zone 6

Cut off 25 %

DILUTED TO 3

Area

Kuliberg. F 13467
Kuliberg. II 20131
Kuliberg. J 14628
Kuliberg. K 17314
%uliberg. L 15716
,u11berg. M 18154
‘1.11iberg. T 13891
%u1iberg. U 19899
%uliberg. V 24583
u1iberg. Z 13895
u1iberg. 29 16000
uliberg. AA 19259
uliberg. AE 14486
uliberg. OE 17947
..ia 19 32400
ia 20 45948

.iia 21 2248
-  - 	
flotal Sum: 320266

.ia Sum: 80596

alliberg Sum: 239670

Magnetite
M LENGTH

	

1/0 Volume

	

0 0

	

0 0

	

1 53100

	

1 72719

	

0 0

	

1 59791

	

0 0

	

1 261657

	

1 112098

	

0 0

	

0 0

	

0 0

	

0 0

	

1 107682

	

0 0

	

0 0

	

0 0

	

6 670047

	

0 0

	

6 670047

Tonnes

0

0


177884

211426


0

211062


0

905126

395708


0

0

0

0


361812

0

0

0

2293017


0


2293017

% Magn

9.70
9.55

27.60
26.00
22.10
36.70
23.30
31.20
36.60
15.23
21.20
24.40
17.30
29.03
21.02
7.94

11.99

31.47


ERR


31.47

%P

0.58
0.48
1.12
0.51
0.94
1.30
1.18
1.25
1.38
0.72
0.86
1.05
0.81
1.37
0.84
0.48
0.53

1.21

ERR

1.21

Spg

2.99
2.99
3.35
3.32
3.24
3.53
3.27
3.42
3.53
3.10
3.22
3.29
3.15
3.36
3.21
2.96
3.03

3.42

ERR

3.42

7

Thick

9.20
3.00
3.63
4.20

13.49
3.24
7.59

13.30
4.56
3.00
3.24
4.66
6.28
6.00
4.90
3.92
3.00

2.09


0.00


2.80

Tons

Magn

0

0


49096

62771


0

77460


0

282399

144829


0

0

0

0


105034

0

0

0

721589


0


721589

Tons

P

0

0


1992

1231


0

2744


0

11314

5461


0

0

0

0


4957

0

0

0

27699


0


27699

Composites
Elevation
Top Bottom

	

17.94 8.7

	

129.08 127.0

	

87.10 83.4

	

57.48 53.2

	

18.84 5.3

	

-6.26 -9.5

	

22.10 14.5

	

-1.00 -14.3

	

-26.10 -30.6

	

13.84 11.0

	

28.97 25.7

	

-39.79 -44.4

	

-15.00 -21.2

	

-43.11 -49.1

	

119.10 114.2

	

104.57 100.6

	

74.39 72.3

_
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3

1 GENERAL

This report describesresultsfrom in-siturock stress measurements,laboratorymaterial
property tests and BoundaryElement (BEM)analysisat the Andeija Iron Ore Deposit.The
workhas been carried out by the staffof SINTEFDivisionof Rockand Mineral
Engineering.The main objectivewiththe investigationis to giverecommendationswith
regard to stope and pillar dimensions.

The investigationprogrammeincludes:

Site visit in the existinginvestigationadit
Triaxialin-siturockstressmeasurements
Laboratorytests to determinerockparameters
Boundaryelement(BEM)modellingto evaluatestabilityconditionsand dimensions
of stopes and pillars

Finale evaluationand report

2 IN SITU ROCKSTRESSMEASUREMENTS

2.1 Measuring sitc

Duringthe inspectionin connectionwith the staning up of the stress rneasurements,the test
site wasselectedat the face of the investigationadit.The measuringmethodis overcoringof
a triaxialstraingaugecell.The principleof the method is givenin appendixI. The measuring
hole is drilled in the hangingwallof the KulibergetOre Zone. The locationof the site is •
givenin figure 1.The directionof the hole is 324°/-4° (azimuth/dip).The rockoverburden
at the measuringsite is approximately85 rn.Sixsuccessfulsinglemeasurementswere carried
out at hole depth between4.5 - 8.75m. Becauseof a heavyjointed water bearingzone
betweenhole depth 5.0 m and 65 M the measurementat 4.5 m was rejected.
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2.2 Strain readings

TABLE 1 Strain readings (meanvaluesfrom measurementno 2 - 5):


ti) = 0° (7)= 90° (I)= 225°

	

ea €€45ea ca ea 45 ea eci, €45

64 170 142 57 128 67 51 115 60

Strain readingsfrom singlemeasurernentsare givenin appendix2. Becauseof the heavy
jointed zone the measurernentat 4.5m depth is rejected.

23 Laborato material tests

To obtain material properties of the hangingwalland the orebody,laboratorytests have
been carried out. Specimensfrom the hangingwallmica-schistare obtainedfrornthe
measuringhole.Magnetite specimensare drilledfrom blockscollectedin the investigation
adit. Specimenswith diameter 62 and 50 mm (mica-schistand magnetite)and a lengthto
diameter ratio of 2.5 were prepared. The resultsare surnmarizedin Table2,whilethe
completeresultsare presented in appendix3.

5



TABLE 2 Laboratory tests of material properties (mean values)




Mica-schist Magnetite




Youngs
modulus E

40.2 152.6 GPa

Poissons ratio 0.191 0.404




Uniaxial
compressive 79.0 313.0 MPa
strength oc

Angle of
failure

14




(0)

Tensile
strength ot

10.4




MPa

(Point load
index)





Density p 2942 3758 Kg/m3

Velocity 4944 5916 m/s

2.4 Calculated stresses

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

determined elastic parameters.

6



TABLE 3 Calculated stresses

Principal
stresses (MPa) Ø(°)

°I = 4.4 293 55
G2 = 3.3 155 43
03 = 2.9 39 68

Stress components according to borehole

oz = 3.9


txy
= 0.4

	

= 3.1 az = 3.6oY 

Tn = 0.4 -ryz= 0.4

(x oriented along borehole, (I) = orientation to N and e = angle from vertical RYis, see

figure 2)

The stress directions are presented in figure 2.

From table 3 and figure 2 it will be seen that the

Ma'or rinci al stress oi  = 4.4 MPa


with azimuth 293° and dip (90° - 55°) = 35°, i.e. acting parallel to the rnountain slope.

Intermediate rinci al stress 02 = 3.3 MPa  

with azimuth 1550 and dip (90° - 43°) = 47°

Minor rinci al stress oi  = 2.9 MPa


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

i.e. a2 and 03 are close in magnitude.

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

p = 2900 kg/rno the theoretical vertical stress will be

ov = p •g • h = 2.5 MPa

7
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9

and with Poisson's ratio of v = 0.19 the theoretical gravitational horizontal stress will be

a = 	 = 0.6 MPa

1-v v

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 superirnposed on the igavitational stress field.

23 RQD-test

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

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

ROD (%) = 100
Length of pieces of core > 100mm•

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 Quality

	

< 25% Very poor

25 - 50 % Poor

50 - 75 % Fair

75 - 90 % Good

90 - 100 % Very good
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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. Thc tests have been carried out on

approx. 20 m corc 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

tahle 5.

TABLE 5 ROD at Kuliberget

Bore-
hole
number

Length
from - to

rn

Length
examined

lenoth
of core
pieces

RQD

A 27 121.2 - 140.6 19.4 3.46 18

A 28 165.4 - 185.8 20.4 14.6 77

A 29 178.7 - 195.0 16.3 10.9 67

A 21 252.9 - 274.5 21.6 12.2 56

Triax.
hole

0 - 9.5 9.5 6.9 73

l'our of the five holes shows values in the -tair- elass, while ene shows value aVerVpooh'.

3. BOUNDARY ELEMENT MODELLING (IillM)

3.1 Gencral

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 two dimensional

computer procrams desiffned to analvze rock meehanics problems in mining. The programs

can be used to compute the stresses, strains and displacements around excavations of any

shape in a varietv of ceological settinns. Ompot from the BESOL models gives stresses and

strains on defined boundarv elements of exzavations and also on field points in the area

around.
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3.2 The Kulibelget  Model

The boundary element model is based on profde 23, see figure 3. This profile is parallel to

the strike of the Kulibereet Ore Zone. The sucigested mining method, a V.C.R. version, will

give a stope direction normal with the dip. A model will give indications of practical stable

stope and pi1lar widths. A decisive prerequisite is that the roofs of the stopes are not

subjected to 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. Soyland.

Based on the in-sdu streSs measurements the following horizontal- and venical stresses are

assumed:

1).00(}7

0.0029 •z where z is depth below surface

The model is based on 4 excavations where different stopc- and pillar widths may bc

simidated. I he model is run in 4 minina steps were the stope width is increased from 10 to

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

3.3 Rbsults

"Iihe results from is given in fieure 4 and appendix 5.

Appendix 5 gives the principal stress plots, and heure 4 gives the stress magnitude of the

tangential stresses in the roof of the different excavations for mining step I - 4. Figure 4

indicates that if the stope width exceeds 20 m, the tanaential stresses are near or below acro.

This means that the constraint in the roof of the stopcs becomes very poor. R wiIl be seen

in the diagram that the tangential stresses increase near the corners. This is due to the small

radius of curvature of eurner between pillar and roof in the model. This effect will probably

be less pronounced in the rock mass.
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Tangential stresses in roof of excavations

Kuliberget underground mine, Andørja
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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 MiPa even

with a pillar width of 10 m. Provided that the effective width of the pillars is minimum 10 m,

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

4 DISCUSS ION/CONCLUSIONS

From the model studies it 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 bolting. A span of 15 m wiIl in this

case requirc quite heavy support, and must be regarded as absolute maximum.

The length of the stopes along the dip rnay he adjusted according to the practical rnining

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

The effective width of the pillars should not he less than half of the ore thickness i. e.

approxirnately 10 m. With conventional room-and-pillar mining when srnooth blasting may be

adopted against the fmal 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 to the pillar walls, a rnuch

higher degree of blast damage may be expected. 1n this case the pillar width should bc 15 m.•
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TRIAXIAL STRESS MEASUREMENTS

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

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

-

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

MEASURING CELL Strain rosette

= n/2

= 5/4 IT

PROJECT

DATE

AVDELING FOR BERGTEKNIKK
DIVISION OF ROCK AND MINERAL ENGINEERING

FIG

Principle for rock stress measurements

ADR 5000/87
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•

Appendix 2 Measured strain (p.S)

Hole- 0 = 00
depth

m ea ecp £45

4'

ea

= 900


eo €45 ea

. = 225°

eG €45

4.5 55 50 130 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 80

•



APPEND1X 3

merbanical properties of rock

•

•



IlLIS I HIAL Ht EAFIGH AT THE NORWEGIAN INSTITUTE OF TECHNOLOGY

TESTING OF:

CLIENT:

sinu
Rock and M neral Engineering

Projectna: 365092.00
91022
HL0~~

Page: 1 & 2

Tele~:+47.7.59WW
arecu~,47-7-593176
Teles:55620~n
Far.474.59M89

SINTEF ROCK AND MINERAL ENGINEERING
N-7034 TRONDHEIM

TEESTREPORT
Rock mechanical properties and mineral
composition of drill cores from Andbrja

Falkhammar - Ibestad Magnetitt A.S
A.Tverreggensv. 10,
7037 Trondheim

AGREEMENT DATE: 1991-02-20 YOUR REF: J.Soyland

SCOPE OF WORK: Youngs modulus, poissons ratio, uniaxial
compressive strength (UCS), angle of
failure, tensile strength, density,
compression wave velocity, mineral
composition (XRD)

SEMI-QUANTITATIVE XRD: Mica-schist

Quartz
Plagioclase
Mica (biotite)

8 %65"
27 "

Trondheim, 19. mars 1991

gan.SK.L..1

Hans Lund
Engineer

Tor Harald Hanssen

Head of laboratory

Ftr nt ahN



EITW(1) Page 2 of 2

ROCK MECHANICAL PROPERTIES

1.1





12.60
1.3





9.43
1.4





9.28
1.5





10.27
1.6




9.6a
1.7 10.98
1.8 11.22
1.9 9.50

Magnetite
Normal

Specimen Youngs Poissons UCS Angle ofiDensity Velocity
modulus Iratio failure
Gpa Mpa Kg/m3 m/s

Mica-schist
Parallell

Specimen Youngs
modulus

Gpa

Poissons
ratio

UCS


Mpa

Angle of
failurc

Tensile

strength

Mpa

1 60.2 0.168 79.95 23




2 63.1 0.166 71.43 11




3 53.0 0.231 72.74 9




4 26.8 0.220 38.66 25




1.4 26.0 0.195 73.40 9




1.5 9 8.6 0.242 84.54 3




1.6 32.1 0.145 89.78 14




1.7 31.3 0.159 121.23 14




mean 40.2 0.191 78.97 14 I

Density Velocity

Kg/m3 m/s

3223 5373
3273 5343
3015 5489
2986 4533
2768 4690
2772 4736
2742 4674
2757 4715

2942 4944.




LO

mean

153.1 0.451 305.04 I 3794 5860
142.5 0.377 248.85 3770 $991
163.1 0.464 214.73 3750 6047
155.0 0.394 299.02 3771 5840
149.4 0.334 497.70 3777 5914

152.6 0.404 313.0 3758 ! 5916
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ProGles for the Kuliberget Model
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FALKHAMMER - IBESTAD MAGNEI1TE A.S.

ANDORJA MAGNETITE PROJECT
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DESIGN CRITERIA AND CALCULATIONS

PARAMETER
********* ********* *********

UNITS DATA

**** *******




Overall Production Criteria




Annual processing rate (ore) t/a 1,360,000




Annual production rate t/a 325,000




Magnetite concentrate




Annual production rate t/a 75,000•
Superconcentrate





Annual production rate t/a 540




Pigment





Annual production rate t/a 81,600




Apatite concentrate





Average processing rate t/d 3,886




Say t/d 4,000




Plant availability (primary crusher) % 80.0




Plant availability (SAG mill)




87.5




Plant availability (plant)




92.0




Processing days per year d/a 350

111





Processing hours per day h/d 24




Processing hours per shift h/shift 8
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111

PARAMETER




UNITS DATA

***** **** **




Annual Magnetite balance




(All grades in Fe304)





Tonnes Grade Content Recovery

Feed 1,360,000 28.0 380,800 100.00

Magnetite concentrate 325,000 92.4 300,300 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

grades in P205)





Tonnes Grade Content Recovery

Feed 1,360,000 8.0 108,800 100.00

Apatite concentrate 81,600 39.7 32,395 29.78
Other 1,278,400 3.2 40,653 37.37




Apatite recovery




67.14

KILBORN INC. REVISION A....PAGE 2 19-Jun-91



PARAMETER UNITS DATA

Site data

Location Andorja Island
Norway 68.8 N lat., 17.4 E long.

Access Highway E6 to Harstad,then ferry to Rolla,then
highway 848 to Hamnvikand ferry to Andorja.

Elevation m AMSL 40

Minimum ambient temperature deg. C (10)

Maximum 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 t/d 5,000

Design processing rate t/h 208

Processing days per week d/w 7

Product size % passing 200 mm 100


Grinding

Average processing rate t/d 4,000

Plant availability (crusher) 87.5

KILBORNINC. REVISIONA....PAGE3 19-Jun -91



PARAMETER UNITS DATA
****** *** ********* ****** *** *****

Design daily tonnage t/d 4,571

Design processing rate t/h 190

Processing days per week d/w 7

Product size % passing 0.090 mm 90

Primary mill SAG mill

Primary mill power hp 5,056

Primary mill drive power losses % . 10

Primary mill power applied kWh/t 18.00

II.
Primary mill installed power hp 7,000

Primary cyclone conc.ratio feed/conc. 3.3

Cyc. o/f screen conc.ratio feed/conc. 1.1

Superslig production

Secondary cyclone conc. ratio feed/conc. 1.0

Primary spiral conc. ratio feed/conc. 2.2

Secondary spiral conc. ratio feed/conc. 1.4

Tertiary spiral conc. ratio feed/conc. 1.1

Shaking table conc. ratio feed/conc. 1.2

Superslig mag.sep. conc. ratio feed/conc. 1.0

Mill type Ball mill

Ball mill power hp 52

Ball mili drive power losses % 10

Ball mill power applied kWh/t 3.00

Ball mill installed power hp 125

Phosphate flotation

Residence time mins 30
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PARAMETER UNITS DATA
********* ******itIr 4******** *****

Concentration ratio feed/conc. 0.1

Silicate flotation

Residencetime mins 30

Concentration ratio feed/conc. 0.1

Flot. tails mag.sep.conc.ratio feed/conc. 1.0

Magnetite concentrate

Mill type Ball mill

Ball mill power hp 388

BaIl mill drive power losses 10

Ball mill power applied kWh/t 6.30

Ball mill installed power hp 400

Magnetite conc. mag.sep.conc.ratio 1.1

Magnetite conc. thickener duty t/d/m^ 2 4.1

Maglite/S'slig conc. filter duty t/h/m 2 2.0

Filter type disc

Pigment

Pigment mill type Tower

Tower mill power hp 102

Tower mill drive power losses 2

Tower mill power applied kWh/t 1160

Tower mill installed power hp 100

Pigment filter duty t/d/m^ 2 6.0

Filter type plate & frame

Sulphide flotation

Conditioner residence time mins 30

Flotation residence time mins 30
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PARAMETER UNITS DATA

feed/conc. 29.7Flotation concentration ratio

Apatite flotation

Conditioner residence time mins 30

Rougher residence time mins 15

Rougher concentration ratio feed/conc. 5.9

Scavenger residence time mins 15

Scavenger concentration ratio feed/conc. 10.7

First cleaner residence time mins 15

First cleaner concentration ratio feed/conc. 1.1

Second cleaner residence time mins 15

Second cleaner concentration ratio feed/conc. 0.3

Apatite thickener duty t/d/rn" 2 6.0

Thickener type conventional

Apatite filter duty t/h/m ^ 2 1.2

Filter type horizontal bett


Reagents

Frother

Type Dow 250

111
Source Truck bad 210 L drums

Preparation None

System

Apatite Collector

Reagent

Source

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

Berol ATRAC 857

Semi bulk tanks 1000 kg
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PAF1AMETER UNITS DATA
********* **** ***** *********

Preparation None

System

Xanthate Collector

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

Reagent PotassiumAmyl Xanthate

Source Truck bad 210 L drums

Preparation None (Dilution avai None

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

Iron Depressant

Reagent Dextrin

Source Truck load - bulk

Preparation Dilute and cook + NaOH

System Metered dry via auger to mix/cook tank
pumps on loop to addn. points
metered through rotameters.

Collector

Reagent Amine

Source Truck bad 210 L drums

Preparation None (Dilution available)

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

Flocculant

Reagent Percol El 0

Source Truck bad 20kg bags

Preparation Dilute to 0.5% solids + aging

System Auger/blower to mix tank
transfer to dosing tank

KILBORNINC. REVISIONA....PAGE7 19-Jun-91



PARAMETER UNITS DATA

pumps on loop to addn. points
metered through rotameters.

Sodium hydroxide

Type 50% Concentration

Source Truck load 210 Ldrums

Preparation None (Dilution avai None

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

Steel balls

Type 25mm (1')

Source Truck bad (30t)

Preparation None

Type 100mm (4')

Source Truck bad (300

Preparation None
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ANDORJA MAGNETITE PROJECT

PARAMETER
** ******* ********* ***** ****

UNITS DATA

ABBREVIAIIONS AND REVISIONS
********* ********* *** ***** ** ***** **** ******** ***

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
kWh kilowatt hour
L litre

metre
min minute
mm millimetre
m" 2 square metre
m "' 3 cubic metre

second
t tonne

Revisions

Rev. No. Date For
------

A 14th ,June 1991 Comment and approval
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09:15 AM

EQUIPMENT UST, MOTOR UST AND POWER COSTS: CASE 2

NO. TOTAL TOTAL LOAD OPERATING

REMS INSTALLED INSTAU-ED INSTALLED FACTOR LOAD

AREA AND EQUIPMENT rrEm INSTALLED HP/ITEM HP KW KW

ANDORJA PROJECT 19-Jun-91

09:15 AM

EQUIPMENT LIST, MOTOR UST AND POWER COSTS: CASE 2

AREA AND EQUIPMENT ITEM

NO. TOTAL TOTAL LOAD OPERATING

ITEMS INSTALLED INSTALLED INSTALLED FACTOR LOAD

INSTALLED HP/ITEM HP KW KW

AREA 220 - CONVEYORS

Belt conveyor No.1 900 W 1 20 20 15 0.8 11.9

Belt conveyor No.2 900 W 1 40 40 30 0.8 23.9

BeIt conveyor No.3 900 W 1 15 15 11 0.8 9.0• Belt conveyor No.4 600 W 1 10 10 7 0.8 6.0

•



•

ANDORJA PROJECT 19-Jun-91

09:15 AM

EQUIPMENT UST, MOTOR UST AND POWER COSTS: CASE 2

AREA AND EOUIPMENT ITEM

NO. TOTAL TOTAL LOAD OPERATING

(TEMS INSTALLED INSTALIED INSTALLED FACTOR LOAD

INSTALLED HPfiTEM HP KW KW

AREA 230 - CRUSHING

100 t dump hopper 1 - - - -

Hydrostroke teeder 1200 W 1 10 10 7 0.6 4.5

Jaw crusher 1050 x 1200 (200 CSS) 1 150 150 112 0.6 67.1

Vibmting teeder 1200 W x 1500 L 2 3 6 4 0.8 3.6

Cone erusher 912 Die 1 100 100 75 0.8 59.7

Stockpile aree sump pump 100 Dia 1 5 5 4 0.8 3.0

•






ANDORJA PROJECT

EQUIPMENT UST, MOTOR UST AND POWER COSTS:

AREA AND EQUIPMENT iTEM

CASE 2
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NO.


FTEMS


INSTALLED

INSTALLED

HPIREM

TOTAL


INSTALLED


HP

TOTAL


INSTAU_ED


KW

LOAD

FACTOR

OPERATING

LOAD
KW




AREA 241 - GRINDING






SAG mill 8230 Dia x 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




Purnpbox 2 comp 2503 x 2500 x 2500 H 1 - . - -




SAG rnill pumpe 300 x 250 x 625 2 75 150 112 0.4 44.8




Cyclopac 8 x 375 Dia 1 - - . _




Screen 1220 W x 3050 L 1 5 5 4 0.8 3.0




Mag.sep 916 Dia x 3000 W 5 10 50 37 0.8 29.8




Demag coil 1 - - . _




Magnetics pumpbox 1200 Dia x 1200 H 1 - - - .




Surge tank teed pumps 125 x 125 x 300 2 20 40 30 0.4 11.9

4111 Surge tank 9000 Dia x 9000 1-1

Surge tank agitator

1
1

-

50

-

50

-

37

-
0.8

-

29.8




Surge tank pumps 125 x 125 x 3C0 2 20 40 30 0.4 11.9




Non-magnetise pumpbox 1200 Die x 1200 H 1 - - - . •




Non-magnetics pumpe 250 x 200 x 525 2 40 80 60 0.8 47.7




Grincling kea sump pump 100 Dia 1 5 5 4 0.8 3.0




Grinding Area 0/1-1crane (vert.) 1 3 3 2 0.1 0.2




Grinding Area OTH crane (horiz.) 1 3 3 2 0.1 0.2




Grinding kea 0/H crane (travek) 1 3 3 2 0.1 0.2

•
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3E2

NO.
TOTAL TOTAL LOAD OPERATING

EMS 1NSTALLEDINSTALLED INSTALLED FACTOR LOAD

LLED HP/1TEM
HP

KW
KW

2
8
1

-

•

.


-




2

10
20

15
0.8

11.9

7
-

-




2

10
20

15
0.8

11.9

5
-

-




-




2
10

20
15

0.8
11.9

4
8

30
22

0.8
17.9

#

8
3

15
3

11
2

0.4

0.8

4.5

1.8

1
125

125
93

0.8
74.6

2
25

50
37

0.4
14.9

1
-

-




-
-

6
5

30
22

0.8 17.9

6
5

30
22

0.8
17,9

1
5

5
4

0.8
3.0

2
3

6
4

0.8
3.6

1
30

30
22

0.8
17.9

1
10

10
7

0.4
3.0

1
5

$
4

0.8
3.0

1
3

3
2

0.8
1.8

1
100

100
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ANDORJA PROJECT

EQUIPMENT UST, MOTOR UST AND POWER COSTS: CASE 2




19-Jun-91

C9:15 AM




NO.




TOTAL TOTAL LOAD OPERATING




fTEMS INSTALLED INSTALLED INSTALLED FACTOR LOAD




AREA AND EOUIPMENT fTEM INSTALLED HP/fTEM HP KW




KW




AREA 244 - APATRE CONCENTRAIION






Sulphide conditioner tank 6000 Dia x 6000 1 - - - -




Sulphide conditioner tank agitator 1 20 20 15 0.8 11.9




Sulphkle rougher float cells 500 ft3 6 40 240 179 0.8 143.2




Sulphide rougher froth pump and box 1 8 8 6 0.8 4.5




Apatite conditioner tank 6000 Dia x 6000 H 1 - - - - .




Apalite conditioner tank agitator 1 20 20 15 0.8 11.9




Apatite rougher float cells 500 ft3 6 40 240 179 0.8 143.2




Apatite rougher froth pump and box 1 8 8 6 0.8 4.5




Apafite scav froth pump and box 1 5 5 4 0.8 3.0




Apatite cleaner float cells 300 ft3 6 30 180 134 0.8 107.4

111
Apatite cleaner froth pump and box
Apaffie second cleaner froth pump and box

1

1

8
5

a
5

6

4

0.8

0.8

4.5

3.0




Apatite cleaner tails purnpbox 1 -




- - .




Apatite cleaner talls pumps 2 a 16 12 0.4 4.8




Apatite thickener drive & rake 10 COODia 1 5 5 4 0.8 3.0




Apatite thickener lift 1 3 3 2 0.1 0.2




Apatite thickener uff 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 filtrate receiver 1 - - - - .




Apatite filtrate retum purnp 1 5 5 4 0.1 0.4




Flotation Area 0/H crane (vert.) 1 3 3 2 0.1 0.2




Flotation kea 0/H crane (horiz.) 1 3 3 2 0.1 0.2




Flotation Area 0/H crane (travel.) 1 3 3 2 0.1 0.2

•






ANDORJA PROJECT

EQUIPMENT UST, MOTOR UST AND POWER COSTS: CASE 2




19-Jun-91
09:15 AM




NO.




TOTAL TOTAL LOAD OPERATING




fTEMS INSTALLED INSTALLED INSTALLED FACTOR LOAD




AREA AND EQUIPMENT fTEM INSTALIED HP/REM HP KW




KW




AREA 243 - MAGNETRE CONCENTRAT1ON






SpIritab. talls pumpbox 2500 Dia X 2500 H 1 - . . - -




Spirals/tables tat pumps 350 x 300 2 125 250 187 0.4 74.6




Magnetite thickener and rake 17 000 Dia 1 5 5 4 0.8 3.0




Magnette thickener litt 1 2 2 1 0.2 0.3




Magnekte thickener uif pumpe 50 x 38 2 10 20 15 0.4 6.0




Magnetite regrind mill 2440 Dia x 2740 L 1 350 350 261 0.8 208.9




Pumpbox 1500 Dia x 1500 H 1 - - . .




Magnelite regrind mill pumps 150 x 100 2 75 150 112 0.4 44.8




aassifying cyclone 254 Ma 4 - . . . -




Ground triaglite mag.seps. 916 Dia x 1200 W 3 5 15 11 0.8 9.0

II,
Magnekte surge tank 10 500 Dia x 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 0.8 6.0




Sislig/maglite filter 2700 Dia x 10 disk 1 6 6 4 0.8 3.6




Sislig/magitite filtrate receiver 1 - - .




.




Sislig/maglite filtrate retum pump 1 5 5 4 0.8 3.0




Magnetics area sump pump 100 Dia 1 5 5 4 0.2 0.7

•






ANDORJA PROJECT

EOUIPMENT LIST, MOTOR LIST AND POWER COSTS: CASE 2




19-Jun-91
09:15 AM




NO.




TOTAL TOTAL LOAD OPERATING




ITEMS INSTALLED INSTALLED INSTALLED FACTOR LOAD




AREA AND EOUIPMENT fTEM INSTALLED HP/FTEM HP KW




KW




AREA 246 - REAGENTS AND ANCILLARIES






Barrel pumps 12 1 12 9 0.1 0.9




DOW 250 frother mixing/storage tank 1





DOW 250 frother pump 1 3 3 2 0.8 1.8




Berc4 ATRAC 857 mixing/storage tank 1





Berol ATRAC 857 pump 1 3 3 2 0.8 1.8




Xanthate mbång/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




Arnine mixing/storage tank 1






1,

Amine pump
Dexlrin mixing/storage tank

1

1

3 3 2 0.8 1.8




Dexlrin 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 9.0




Gland water pump 1 5 5 4 0.8 3.0




FLocc mixing tank 1 - - - - -




Flocc agitator 1 1 1 1 0.8 0.6




Flocc transfer purnp 1 1 1 1 0.8 0.6




Flocc storage/aging tank 1 - - - - .




Flocc metering purnp 1 1 1 1 0.8 0.6




Disk fitter vacuum pump C2 3000 1 200 200 149 0.8 119.4




Belt fifter vacuum pump 1 125 125 93 0.8 74.6




Disk filter blower 1 20 20 15 0.8 11.9




Flotation cell blowers 2 40 80 60 0.8 47.7




Air compressor 1 75 75 56 0.8 44.8




Ughting allowance 1 200 200 149 0.4 59.7




Maintenance shop 1 100 100 75 0.4 29.8




Assay laboratory 1 100 100 75 0.4 29.8

•
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ANDORJA PROJECT 19-Jun-91
09:15 AM

EOUIPMENT UST, MOTOR LIST AND POWER COSTS: CASE 2

AREA AND EOUIPMENT ITEM

NO. TOTAL TOTAL LOAD OPERATING

ITEMS INSTALLED INSTALLED INSTALLED FACTOR LOAD

INSTALLED HP/tTEM HP KW KW

AREA 220 - PACKAGING, HANDUNG, STORAGE AND LOADOUT

Pigrnent bagging unit 1 10 10 7 0.1 0.7

Superslig/magnefite procluct conveyor 1 25 25 19 0.2 3.7

Superslig stockpile leecl conveyor 1 10 10 7 0.2 1.5

Common product reclaim hopper 1




. -

Apatfte product conveyor 1 20 20 15 0.2 3.0

Procluct rectaim conveyor 1 40 ao 30 0.4 11.9

Shiploading conveyor 1 20 20 15 0.4 6.0

TOTAL 210




9,116 6,801




4,988
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INTRODUCTION

A 365-pound sample was sent by Falkharnmer Ibestad Magnetitt, N-9450 Hamnvik, Norway,

to Hazen Research, Inc. (1-lazen)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 rnagnetite, apatite, and gangue.

Feed rate to the mill will be 4,000 mtiday. 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 separation/Ilotation 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

11/4inch, blended, and samples split for Bond rod and ball mill testine 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 grindine

test study are presented in the Hazen Report.

The commercially correlated gross autogenous work index is 12.3 kwn/st or 13.5 kwh/mt. The

Bond rod and ba11mill 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 magnetitelphosphate 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 fc;n: rent:.re o Hazdn Research and Lakef:eld Rescarcn
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Table 1


Surnmarvof Grindabilitv Data for Ando 'a Om

Item




Results

Client Identification




Magnette-Phosphate Om

MacPhersonTest No.




26
Gross Output, lb/h




24.59
Gross Power, kwh/st




7.61
Feed Size, Psoin microns




21,403
Product Size, Psoin microns




265
Gross AutogenousWork Index, AW,




13.9
CommerciallyCorrelated 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 2(X)mesh




11.6

A prefeasibilitycircuit design is being made and will be comparedwith the wilizationof a 27-

ft by 18-ft taconite grinding mill with two 3500-hp wound-rotormotors. Because of the size of this• mill, it is assumed that the final grind of 80% passing 70 microns is expectedto be producedfrom 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 commerciallycorrelatedautogenouswork index is 12.3kwh/stand 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 semiautogenousmill.

A. R. MacPherson Consultants Ltd.
A joint venture of Hazen Research and Lakeffeld Research
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OPERATING AND DESIGN DATA

Feed rate/day = 4,000 mt
Feed rate/h = 167 mt
Feed rate at 87.5% availability= 191 mt/h
SAG mill feed size = minus 225 mm (minus nine inches)
Motor drive efficiency service factor = 0.96
Primary mill grind size = P80265 microns
Final circuit grind size = Pso70 microns

Commercially correlated AW,= 13.5 kwh/mt
Bond ball mill work index = 11.0kwh/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, additional power must be added to the grinding
mill. Therefore, the AW,has been increased by 15%or to 12.7kwh/mt.

• SAG Mill Power/mt =

=

=

12.7

12.7

12.7

1 10 10 \
,265 -(150,000 /

(0.614 - 0.026)
(0.588)

= 7.46 kwh/rnt

Mill Motor Power = (191)(7.46)
= 1,426kw (Net)
= 1,912hp (Net)
= 1,991hp (Gross)

ApproximateSAG mill size is 24 ft by 9 ft with a 2,200-hpvariable-speedmotor. A four

to six volume percent charge of four-inch balls is appropriate.

SECONDARY GR1NDING MILL

The Bond ball mill work index is increased by 20% to compensatefor any increase in

magnetite 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 uenture of Hazen Research and Lakefield Research
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•

1n io
Secondary Mill Powerirnt = 13.2 1/70 7265 /

= 13.2 (1.195 - 0.614)
= 13.2 (0.581)
= 7.67 kwh

Secondary Mill Motor Power = (191)(6.67)
= 1,465 kw (Neo
= 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 flowshect (Figure 1) shows the circuit design, which A.R. MacPherson

Consultants Ltd. (NlacPherson Consultantsi haye 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 rnills to grind about 400 long tons (10 per hour. This

indicates a horsepower requirement of about 5,225 for a feed rate of 191 mt/h. For taconite, the

average ball mill work index from Bond's list of "Average Work Indexes by Type of Materials" is 14.9

kwhist or 16.4 kwhlmt or lt. 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 ball

mill test was made at 100% passing 20(.1mesh. 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 kwhist or 12.8 kwh/mt. The above data indicale that the magnetite/phosphate orc can not be

compared to Minnesma taconite.

COMMENTS OF SINGLE-STAGE AUTOGENOUS GRINDING

The 27-ft bv 18-ft mill as the only grinding machine in the circuit could possibly be suitable

if a flowsheet sirnilar ta the onc used at 1-1IBTACin 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 to be

A. R. NlacPherson Consultants Ltd.
A tJP uerHure o Ilazrn Researd: a,h1 LakcHeld Reserch
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=
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modified to accomodate the flotation of apatite from nonmagnetic tailings. Fig.ure 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 to grind the om. 1f a pebble problem develops, balls can be

added to the mill to crush the crilical-size material.

The flowsheet in Figure 2 could be simulated on minus 14-mesh product from the 18-inch

Acrofall 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

11)  step. The magnetic concentrate is screened at 48, 65, 100. 150, and 200 mcsh. Each

screen fraction is sampled and analyzed for total iron. From the iron analyses, the mcsh

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 scparation will indicate the phosphate content. The

matcrial is screened at 150 mesh. The plus 150-rnesh fraction is ground to minus 150

mesh and mixed with the screen undersize. The flotation characteristics of the apatitc can

be determined on the minus 150-mesh material.

Figure 2 indicates the flowshect simulated by the above tcst work and is considered the best

treatment sequence for the Andorja ore ground in a single-stage circuit. By separating the liberated• magnetne 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.

1f the decision is made to grind the om to 80% pa.ssing 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 rcquired to grind the Andorja om from 80% passing 150,(X)0 microns to 80% passing 70

rnicrons 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 bc encountered

in the orebody. AW, is (13.5)(1.15) = 15.53 kwh/mt.

A. R. MacPherson Consultants Ltd.
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10 10 	 \
Total Grinding Power/mt 15 53

	

( 4-70 4-150,000

= 15.53 (1.195 - 0.026)

= 15.53 (1.169)
= 18.15 kwh

Total Required GrindingPower = 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 circulatingloads will probably be encountered. MacPhersonConsultantsfeel that this

approach to grinding t.hemagneticiphosphateore is not the preferred route.

A. R. MacPherson Consultants Ltd.
: ..‘ usc,„„s, and I akefield Research
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CONCLUSIONS

nc. asked MacPherson Consultantsto commenton the use of a 27-ft by 18-fttaconite

.11two 3,500-hp wound rotor motors. This mill is considerably oversize for grinding

netiteiphosphateore. Michiganmagnetite ores are ground at a similar feed rate in 24-

atogenousmill with 2,200-hp motor. 1fthe crusher is eliminated from the circuit and

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

asolows:

,G mill power with 15% allowance

•high-specific-gravity

and ball charge

= 15.53 ( I°
4-265

10 	 \
(150.000 /

= 15.53 (0.588)

= 9.13 kwh/mt

kG Mill Motor Power = 191 (9.13)
1,744 kw (Net)

2,337 hp (Net)

= 2,434 hp (Gross)

.pproximateSAG mill size is 24 ft by 9 ft with a 2,500-hp, variable-speedmotor.

icarilary mill size for this grinding circuit would be similar to the ball mill reportedin

SAG mill grinding circuit reported in Figure 3 is preferred and is a simpler circuit

ntains no crusher. However, if critical-size material deveiops as the mining plan

1can not be controlled by increased ball charge in the SAG circuit, a reverse trommel

the circuitdesign. The most costly part of a crushing circuit for critical size control

ace if needed. The trommelwould also protect the primary circuit screen fromexcessive

A. R. MacPherson Consultants Ltd.
. A I t. ( I A D 
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Hazen Research. Inc.
4601 Indrana St. • Golden.Golo.864,03

HAZEN Tel. (3331 279-4501 • Telex 45-860


Fax.1303) 278-1528

ANDORJA MAGNETITE/PHOSPHATE PROJECT


KILBORN INC.


Performed by


HA7EN RESEARCH, LNC.


JULY 1991

A standard semiautogenous grindability test and Bond rod and ball mill grindability tests were

conducted on a sample from the Andotja magnetite/phosphate deposit Feed to the semiautogenous

grindability test was prepared to 100% passing IV, inch, and samples were split out for Bond rod and

ball mill grindability testing. These sarnples were stage-crushed to the following appropriate top sizes:

1000 passing V, 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 Aerofall test mill used for 1.1-teautogenous grindabllity test and

ancillary equipment are presented in Attachrnent 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 to A.R. MacPherson Consultants Ltd. for

interpretation.
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Hazen Research, Inc.
4601 Indiana St. • Golden, Colo 80403

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 firom 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 V2-hp motor.• Six peripheral discharge ports for discharge of a coarse product, II 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:

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.

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.

A CD-1 Pangborn dust collector used for collecting fine dust and fitted with a

111
mannally-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 continuously

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 iB calculated according to the relationship established by prony brake tests:

	

Net Watts = 0.682 (3.2 - 3 x 140 CLD(D)

	

where D = density of the total mill load, lb/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 distributiona 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
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APPENDIX A
STANDARD MACPHERSON GRINDABILITY TEST

Hazen Research, Inc.

MACPHERSON GRINDABILITY TEST 26 PROJECT NO - 7615
DATE 06/30/91

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

SAMPLE: Approx. 365 lbs of client identified "Magnetite - Phosphate Ore-

(HRI sample no.45356 ) stage crushed to 100 percent minus 1.25 inch.

PROCEDURE: Standard MacPherson test methodology as described in attachments
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 93.93• Bag House (Filter) 4.67

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

POWER CALCULATIONS & SUMMARY DATA

ORE CHARGE:

lb

•

50.85

cu ft

•

0.349
lb/cu ft

•

145.75

ORE CHARGE PLUS BALL CHARGE:

lb

•

90.77

cu ft

•

0.443

lb/cu ft = 204.75 


Gross Output, lb/hr
% +14 Mesh in Feed
Net Output, lb/hr
Net Mill Watts
kW-hr/ston, Gross
kW-hr/ston, Net
F80, microns
P80, microns
Awi, Per Gross Output
Awi, Per Net Output

28.03
87.73
24.59
98.19
7.00
7.98

21403
265

12.82
14.62

KneriReseamh,hc.



METHODOLOGY FOR 18" DLIMETER MILL TESTS

W DETERMINE AUTOGENOUS WORK INDEX

The followingmethod is used for the testing of ores to establish an autogenous work

index accordingto the MacPhersonprocedure.

The ore samples are crushed in a 3-inch by 5-inchjaw crusher with an open side setting

of 1-inch to produce a minus 1.25-inch feed size as required by the 18-inch diameter
Aerofallmill

The standard air-swept system is used without peripheral discharge. The product from

the vertical classifier is passed over a 24-inchdiameter Swecoscreen fitted with a wire

mesh screen having squore openings of 1190 microns (14 mesh). The screen oversize
material is returned to the mill as a circulating load; the screen undersize material is

collectedas a product. The products from the cycloneand baghouse"filter"are collected

separately. (SeeFigure 1).

The mill is operated with a 40 pound ball charge, graded in size to approximate that

given naturally from a 2.5-inchmake-up ball diameter as follows:

Diameter inches Percent Wei ht

-2.5 + 2.0 58.00%
-2.0 + 1.5 29.00
-1.5 + 1.0 10.50
-1.0 + 0.5 2.50

Total 100.0

The mill is put into operation and new feed added under manual controluntil 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 volumetricanalysis at the end of the test.

Hazry: Ilksearch, In:
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STANDARDMACPHERSONGRINDABILITYTEST

HazenResearcr. Inc. AopenoixPage- 2
Test No. 25
Project Ho. - '515

PRODUCTFARTICLESIZEDISTRIBUTION

SCREEN5I2E
(Retained1 DIRECTWEIGHT%DISTRIBUIION CUM PASSING

SCREENPRODUCTS

	

MESH MILL MILL CYCLONEBAGHOUSE TOTAL TOTALMILL

	

ITyleri MICRONSFEED CHARGE414 mesh -,4mesn D'FLOW 1Filter1 1Comoutedl PRODUCT

TOTAL1Comooted1 100.00 100.00 100.0e :30.00 '20.00 100.00 100.00




1 - Inch 25400 12.74 2.75 0.00 0.00 0.00 0.00 0.00 100.00

314 19050 13.31 25.94 0.00 0.00 0.00 0.00 0.00 100.00

112 12700 11.92 24.91 0.00 0.00 0.00 0.00 0.00 100.00

318 9525 12.77 10.27 0.00 0.00 0.00 0.00 0.00 100.00

114 6350 12.63 11.84 0.00 0.00 0.00 0.00 0.00 100.00

4 Mesh 4760 9.58 3.96 38.01 0.00 0.00 0.00 0.00 100.00

6 3360 5.44 12.90 13.48 0.00 0.00 0.00 0.00 100.00

8 2380 4.64 2.14 13.95 0.00 0.00 0.00 0.00 100.00

10 1680 2.49 1.59 12.64 0.00 0.00 0.00 0.00 100.00

14 1190 2.21 1.23 18.13 1.22 0.00 0.00 0.02 99.98

20 641 1.56 0.19 5.79 17.86 0.03 0.00 0.26 99.70

28 595 1.00 0.58 0.00 31.16 0.30 0.02 0.72 98.98

35 420 0.86 0.43 0.00 24.54 1.90 0.10 2.13 96.85

48 297 0.12 0.28 0.00 10.81 4.15 0.21 4.06 92.79

65 210 0.46 0.18 0.00 5.88 7.54 0.35 7.18 85.61

100 149 0.75 0.10 0.00 3.07 8.75 0.48 8.29 77.32

150 105 1.16 0.09 0.00 1.17 12.54 0.61 11.83 65.50

200 74 1.94 0.05 0.00 3.02 15.15 2.11 14.38 51.11

270 53 1.41 0.03 0.00 0.64 11.34 1.79 10.75 40.36

325 44 0.48 0.04 0.00 0.42 10.82 2.22 10.27 30.10

-325 -44 1.73 0.00 0.00 0.21 27.46 92.12 30.10 0.00

HazenResearch,Inc.



STANDARDNACPHERSONGRINDABILITYTEST

HatenResearcn, Inc. AcipencixPase- I
Test 140.
Project Nc.-

DETAILEDPARTICLE$IZE ANALYSIS

SCREENSIZE
(Retained) MILLFEED.A1/4 inch MILLFEED.-1/4 inch NILL FEED,TOTAL

CUM% CUM% CUM%

MESH DIRECT DIRECT DIRECT

ITyleri NICRONS lh WT% PASS RET'D 9 WT% PASS RET'D WT% PASS RET'D

II,4- Inch 101600 0.00 120.00 12.00 0.00 100.00 2.00

2-3/4 69850 0.00 100.00 3.00 0.00 100.00 2.00

2 50800 0.00 100.00 0.00 0.00 100.00 :.00

1-112 38100 0.00 100.00 0.00 0.00 100.00 0.00

1-1/4 31750 0.00 100.00 0.00 0.00 100.00 0.00

1 25400 46.60 12.74 87.28 12.74 12.74 67.26 12.74

3/4 19050 46.70 13.31 73.95 26.05 13.31 73.95 25.05

1/2 12700 43.60 11.92 62.03 37.97 11.92 62.03 37.97

318 9525 46.70 12.71 49.26 50.74 12.71 49.26 50.74

1/4 6350 46.20 12.63 36.13 63.37 12.63 36.63 63.37

-1/4 Inch -6350 134.00 36.63 0.00 100,00

	

TOTAL 365.8 100.00

4 Mesh 4760 517.00 26.16 73.64 26.14 9.58 27.05 '2.95

8 3360 293.50 14.85 58.99 41.01 5.44 21.61 '8.39

s 2380 250.20 12.66 16.33 53,67 4.64 16.97 33.03

10 1680 134.60 6.81 39.52 60.46 2.49 14.48 95.52

14 1190 119.10 6.03 33.50 66.50 2.21 12.27 87.73

20 141 84.00 4.25 29.25 70.75 1.56 10.11 89.29

II, 28 595 54.10 2.74 26.51 73.49 1.00 9.71 90.29

35 420 46.50 2.35 24.16 75.84 0.86 8.85 21.15

48 297 49.70 2.51 21.64 78.36 0.92 7.93 92.07

65 210 24.60 1.24 20.40 79.60 0.46 7.47 92.53

100 149 40.70 2.06 18.34 81.66 0.15 6.12 93.28

150 105 62.80 3.18 15.16 84.84 1.16 5.55 94.45

200 74 104.40 5.28 9.88 90.12 1.94 3.62 96.38

270 53 75.90 3.84 6.04 93.96 1.41 2.21 97.79

325 44 25.80 1.31 4.73 95.27 0.48 1.73 98.27

-325 -44 93,50 4.73 0.00 100.00 1.13 0.00 100.00

TOTAL 1976.4 100.00 100.00

Hazen Research, Inc.



STANDARDMACPHERSONGRINDABILITITEST

HazenResearch.Inc. AppendixPage- 4
TestNo. - 26
Project No. - 7615

DETAILEDPARTICLESIIE ANALYSIS

SCREENSI2E
(Retained)

KESH
iTylerl MICRONS

KILLCHARGE,+1/4 inch

CUN%
DIRECT

g 117% PASS RET'D

MILLCHARGE,-1/4 inch

CUN
DIRECT

g WI% PASS

%

RET'D

MILLCHARGE,TOTAL

CUM%
DIRECT
VT% PASS RET'D

11111-Inch 101600




0.00 100.00 0.00




0.00 100.00 0.00

2-314 69850




0.00 100.00 0.00




0.00 100.00 0.00

2 50800




0.00 100.00 0.00





0.00 100.00 0.00

1-112 38100




0.00 100.00 0.00





0.00 100.00 0.00

1-1/4 31750




0.00 100.00 0.00





0.00 100.00 0.00

1 25400 634.00 2.75 97.25 2.75





2.75 97.25 2.75

3/4 19050 5976.00 25.94 71.31 28.69





25.94 71.31 28,69

1/2 12700 5739.00 24.91 46.39 53.61





24.91 46.39 53,61

3/8 9525 2366.00 10.27 36.12 63.88





10,27 36.12 63.88

1/4 6350 2727.00 11.84 24.29 75.71





11.84 24.29 75.71

-1/4 Inch -6350 5595,00 24.29 0.00 100.00







TOTAL




23037.0 100.00








4 Kesh 4760





211.40 16.29 83.71 16.29 3.96 20.33 79.67

6 3360





689.50 53.13 30.56 69.42 12.90 7.43 92.57

8 2380





114.30 8.81 21.17 18.23 2.14 5.29 94.71

10 1680





84.70 6.53 15.24 84.16 1.59 3.70 96.30

14 1190





15.80 5.07 10.17 89.83 1.23 2.47 97.53

111820 841





37.00 2.85 7.32 92.68 0.69 1.78 98,22

'5'28 595





31.10 2.40 4.92 95.08 0.58 1.20 98.80

35 420





23.10 1.78 3.14 96.86 0.43 0.76 99.24

48 291





14.70 1.13 2.01 97.99 0.28 0.49 99.51

65 210





9.50 0.73 1.28 98.12 0.18 0.31 99,69

100 149





5.60 0.43 0.85 99.15 0.10 0.21 99.79

150 105





4.60 0.35 0.49 99.51 0.09 0.12 99.88

200 74





2.90 0.22 0.27 99.73 0.05 0.07 99.93

270 53





1.50 0.12 0.15 99.85 0.03 0.04 99.16

325 44





2.00 0.15 0.00 100.00 0.04 0.00 100.00

-325 -44





0.00 0.00 0.00 100.00 0.00 0.00 100.00

TOTAL






1297.7 100.00




100.00
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APPENDIX C
STANDARD BOND BALL MILL GRINDABILITY TEST

Hazen Research, Inc.

HRI Ball Mill Grindabilitv Test 853
PROJECT N0:7615
DATE :07/01/91

PURPOSE: 


PROCEDURE: 


SAMPLE: 


RESULTS: 


To determine the ball mill grindability of the test sample in

terms of a Bond Work Index number.

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

Client identified "Magnetite - Phosphate Ore"
(HRI sample 45356 ) staged crushed to minus 6 mesh.

This material was used as feed for the grindability test.

CAIDUIATIONOF BORDVORKINDEX

44.5

B111:
0.23 0.82 0.5 0.5

1P1r $(GBP)"$11011P80r- 10/1F80rI

P1 = 100% passing size of product 74 microns

Gbp = Grams per revolution




1.44 grams

P80 = 80% passing size of product 63 microns

F80 = 80% passing size of feed 2363 microns

BWi = 11.8





Hazen Research, Inc.



STANDARD BOND BALL MILL GRINDABILITY TEST

Hazen Research, Inc.

HRI Project No: 7615 Appendix Page: 2

Test No 853 Date Jul-91

HRI Sample 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 Ball Size of 9

% Minus 200 M in Feed = 14.3 % Inch Balls


Target Product Weights:

	

+200 M = 1315.0

	

-200 m = 526.0 1.50 31 7524

	

1.25 48 6771

	

1.00 10 795

	

0.75 88 3213

	

0.50 105 1822

Total: 282 20125

Undersize Undersize Product

	 U'Size 	

New In To Be In Per Mill

Stage Feed Feed Ground Product Total Revolution Circ.

No. Revolutions 9 9 g 9 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.



STANDARDBONDBALLKILLGRINDABILITTTEST

NalenResearcn.Inc.

NRIProject No: 7615 AppenoixPage: 3
TestNo . 853 Date : Jul-91
NRISampleNo: 45356

101 DETAILEDPARTICLESIZEANALTSES:










SCREENSIIE









1Retainedl NILLFEED,-6 M




CIRCULATINGL040.+200N TESTPRODUCT,-20014






CUNI 111




CUM%111




CUM%(1)




MESH




DIRECTDIRECTREGRESS




DIRECTDIRECTREGRESS




DIRECTDIRECTREGRESS




1Tyler1 NICRONS g NT% PASS PASS 9 VII PASS PASS g VII PASS PASS




6 Nesh 1310




100.00 102.40




100.00






8 2380 258.4 14.58 85.42 80.38 36.4 2.75 97.25






10 1680 388.4 21.10 64.32 64.23 64.0 4.84 92.41






14 1190 260.7 14.16 50.16 52.45 32.4 2.45 89.97






20 841 157.1 8.53 41.63 41.57 20.5 1.55 118.42






28 595 105.1 5.71 35.92 36.82 18.0 1.36 97.06






35 420 77.9 4.23 31.69 31.51 25.1 1.90 85.16






48 297 13.2 3.43 28.26 27.30 42.1 3.11 81.98





1111/
65
100

210

149

	

49.6 2.69

	

56.0 3.15
25.51

22.41

23.85

20.99

72.1
167.8

5.49
12.68

76.49

62.82






150 105 68.9 3.74 18.17 18.50 400.5 30.26 33.55






200 74 80.6 4.38 14.29 16.34 444.1 33.55 0.00






-200 -74 213.1 14.29 0.00









- - - - - - - - -








TOTAL




1841.00 100.00 --




1323.50 100.00






200 74







0.00 100.00 99.24




270 53






56.2 38.55 51.45 63.21




400 37






36.0 24.69 36.76 35.76




-400 -17






53.6 36.76 0.00








------- -------





TOTAL







145.80 100.00 --




(1) Theregressedvalueof Cusulative1 Passingis calculated frot the linear
regressiondataonAppendisPage4. Thesevaluesare usedfor calculating the P80andF80.

Hazen Research, Inc.



STANDARDBONDSALIMIII GRIMOASIIITYTEST

HatenReseartn, Inc.

HRI Project Nc: 7615 AnoendlxPase: 4
Test No 853 Date : J,J1-3I
HRI SamoleHo : 45356

PARTICIESI7F ANAIISESDATA:

lilli FEE1 -6 M TESTPRO0UCT -200 M

RegressionOutout: RegressionOutcut:

Constant -3.53152 Constant -27.7106

Std Err of Y Est 2.526483 Std Err of Y Est 2.160828

R Ssuareo 0.993592 R Squarec 0.997701

Wo.of Obseryntions 12 No. of Obserrations 3
Degreescf Freeoce 8 berees cf Freecce 1_

X Coefficientls) 0.023660-1.40085 7.185017 X Coefficientls! 1.715540
Std Err of Coef. 0.0164533.785377 12.60001 Std Err of Coef. 0.082340

FIO : 2361licrons P80 : 63 alcrons

Particle Size —vs— Cumulative % Passing

t 1!:
1

Ii i i I ! P
I

! I i /'

i 1 1y
I

1 I I

10.00
37 53 74 105 149 210 297 420 595 841 1190 1680 2380 3360

Mesh Size (Microns)

MIII Fnd Aclual

Proauct Actuai

MIII Foød Rogroarød

Proouct Rtgressea

Hazen Research, Inc.
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STAYDARDk4C.P1,.:SS0k0P.2k01.821.271''7257

k6:knRessercr.. 40%enclypfle
Tkst k:.
Pr:Ject N:. -

CETAILE2PAR7IC1.5 Ak411-265

SCREEN512:
(Retalte2.1

YESH




SCREEkWERSIC8

01PECT




SDPSEN1:11254:4...4




CYCLONEu1F1.0%

CC14%




SAGKUSEHlter:

01:11%
0IRECT

Tyler k!CRONS 4 YTI PASS 957'0




T% PkSS P87'0 % YT% P45: RET'D




IT 1 PASS




4-Inc11101900




0.00 120.00 2.30




r. ,....




0.00 112•.20 3.30




0.00 120.00 0.00

2-2/4 139850




0.00 100.00 0.00




0.00 150.00 0.00




0.00 100.120 0.00




0.00 100.00 0.00

2 50800




0.00 1013.00 0.001




0.00 1c" c' 0.00




0.00 100.00 0.00




0.00 100.130 0.00

1-1/2 39100




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.00

1-1/4 31750




0.00 100.00 0.00




0.00 100.00 0.00




0.00 800.00 0.00




0.00 100.00 0.00

I 25400




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.00

3/4 11050




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.00

112 12700




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.00

3/8 9525




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.00

1/4 8350




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.00

4 Mes% 4750 55.20 35.01 1,1 Q° 29.01




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.00

8 3380 21.90 11.48 50.51 49.49




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.00

8 2380 33.00 12.95 1, " 52.44




0.00 100.00 0.00




0.00 100.00 0.00




0.00 100.00 0.201

10 1680 29.90 12.84 22.92 78.09 0.00 0.0.0 100.00 0.00 0.20 0.00 100.00 0.00 0.00 0.00 100.00 0.040

14 1190 42.90 19.13 5.79 94.21 2.30 1.22 29.75 1.22 0.00 0.00 1",c' 0.00 0.00 0.00 100.00 C.00

20 841 83.70 5.79 0.00 100.00 33.70 17.85 50.92 19.08 0.20 0.03 99.97 0.03 0.00 0.00 100.00 0.20

28 595 0.00 0.00 0.00 100.00 58.80 31.15 49.79 50.24 2.00 0.20 " " 0.04 0.20 0.02 99.98 0.02
yy
.. 420 0.013 0.00 0.00 100.00 49.20 24.54 25.22 74.77 18.10 1.00 97.77 2.22 1.20 0.10 99.88 0.12

48 291 0.00 0.00 0.00 100.00 20.40 10.81 14.41 85.59 40.90 4.15 23.81 5.29 2.10 0.21 99.98 0.22


$5 210 0.00 0.00 0.00 100.00 11.10 5.88 8.53 91.47 74.20 7.5i 8.6.03 11.92 2.50 0.35 19.32 0.88

100 149 0.00 0.00 0.00 100.00 5.80 3.07 5.48 94.54 85.20 9.75 77.32 22.58 4.90 0.48 98.84 1.18

150 105 0.00 0.00 0.00 100.00 2.20 1.17 4.29 95.71 123.50 12.54 14.78 25.22 5.20 0.51 99.24 1.78

200 74 0.00 0.00 13.00 100.00 9.70 3.02 1.27 98.13 149.20 15.15 49.92 50.28 21.50 2.11 98.82 9.87

270 51 0.00 0.00 0.00 100.00 1.20 0.64 0.84 99.35 111.70 11.24 28.28 81.12 18.20 1.79 94.33 5.87

325 44 0.00 0.00 0.00 100.00 0.80 0.42 0.21 99.79 105.50 10.82 27.46 12.54 22.50 2.22 92.12 7.88

-125 -44 0.00 0.00 0.00 100.00 0.40 0.21 0.00 100.00 270.40 27.46 0.00 100.00 219.90 92.12 0.00 10010

TOTAL 2313.5100.00




-- 188.1 100.00




984.7 100.00




-- 1020.3 100.00
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APPENDIX B

STANDARD BOND ROD MILL GRINDABILITY TEST

Hazen Research, Inc.

HRI Rod Mill Grindability Test 206
PROJECT N0:7615

DATE :06/04/91

To determine the rod mill grindability of the test sample in

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 sample 45356 ) staged crushed to minus 1/2 inch.

This material was used as feed for the grindability test.

PURPOSE: 

PROCEDURE: 

SAMPLE:


RESULTS:


CALCULATIOROFÅ RONOVORKIRDEX

B2

0.23 0.525 0.5 0.5
(pir Impr $(10/(P8Or- I0/1F801"I

P1 = 100% passing size of product 1190 microns

Grp = Grams per revolution 12.44 grams

P80 = 80% passing size of product 856 microns

F80 = 80% passing size of feed 8987 microns

RWi = 10.6




Hazen Research, Inc.



•

STANDARD BOND ROD MILL GRINDABILITY TEST

Hazen Research, Inc.

HRI Project No: 7615 Appendix Page: 2

Test No . 206 Date : Jun-91

HRI Sample No : 45356

TEST CONDITIONS ANO NOTES:


100% mesh of grind = 14

Test Feed Weight (1250 cc) = 2678.0 g

% Minus 14 M in Feed = 16.8 %

Weight of undersize product for 100%




circulating load = 1339.0 g

Undersize Undersize Product

Stage

No. Revolutions

New
Feed

In

Feed

To Be
Ground

9

In

Product

9

U'Size 	

Total

g

Per Mill

Revolution

9

1 150 2878.0 449.9 889.1 1843.0 1393.1 9.29

2 111 1843.0 309.6 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 90 1322.1 222.1 1116.9 1343.1 1121.0 12.46





Average Last Three Stages = 12.44

Haten Research, Inc.



3IANDARD80110ROSMILL2RIMDA811:727.227

mateniesearcn.

IR1ProjectNo: •615 topencmFaue: .
7estNo : 206 Date : Jun-91
1111SamoleNo: 45356

1111
CEIAILEDP4R7ICIE51::ANAL4555.

-Ii2incn




2IRCOLATINGtCAO.414m IESTFRODUCI.-'4M




SCREEN5I:E
tRetaInern




MILLFEED.






CUN%





CUN 111




CUN% III




NESN




OIRECTSTRECTREGRESS




DIRECT SIRECTREGRESS




DIRECTSIRECTREGRESS




ITyleriNICRONS 9 MT% PASS PASS




ITt PASS PAS5 g




PASS PASS




112 Incn 12700




100.00101.24




100.00






2/8 3525 132.2 15.41 86.59 33.49 26.2 1.36 28.04







6350 213.2 21.72 58.12650.64 72.2 5.93 32.10






4 Nesn 4760 127.1 12.90 45.91 47.07 53.4 4.51 37.75






. 53.50 '19.0 72.08 23.89 34.18 :t4.5 2.56 '2.17






•
- 2580 70.0 7.10 26.19 25.26 153.7 11.51 57.65






:0 1680 61.2 6.21 20.58 :2.88 406.9 52.48 27.17






14 1190 57.2 5.11 16.80 17.23 496.2 57.11 I.00






111/
-14 -1190 165.6 16.80 0.00








TOTAL




985.5 100.00




1334.9:00.00







14 Nesh 1190








100.00100.01




20 841







99.8 20.83 79.17 79.16




28 595







63.4 13.23 65.94 55.84




35 420







45.8 9.56 56.39 56.64




ia 291







31.4 5.55 49.63 4162




65 210







30.7 6.41 43.43 43.41




100 149







28.1 5.85 27.56 17.57




-100 -149







180.0 37.56 3.00




TOTAL








419.2 100.00




111 TheregressedvahleofCumulativet PassIngiscalculateefromthelinear
revessionottaonAopenalxPage4. ThesevaluesareuseafofcalculatingtneP80anoF80.

HazenResearch,Inc.



STANDARDBONDRODMILL CRIHDABILITYTEST

Paten Researen. Ino.

BRI Project No: 7815 AeoenolxPage:

7est No 206 Dete : Aun-81

PRI Sasole No : 45356

PARTICLE1111ANLYSESDATA:

MILL FEED,-I;2 incfl

RegressionOutout:

TE5I FRODUCT.-14

RegresslonOutcut:




Constant 182.3047 Constant .114 7::

Std Err of YEst 2.194021 Std Err of 3Est C.204139

R Souared 0.997119 R Souaree C 00444

No. of ObseryatIons




No. of Cbservations 7
Oegreesof Freeood 4 Degreesof Freeou 3

X Coefficientlsi -0.01650 12.18146-53.2315 1 Coefficientisi 0.192821-210257 83.43184
Std Err of Coef. 0.0102735.61469625.16690 Std Err of Coef. 0.0135122.4150957.544385

F80: 8987iicrons P80: $58 kicrons

Particle Size —vs— Curnulative Passing




100.00






111







I I I





4






••







I




I






I




fl 10.00






149 210 297 420 595 841
9






1190 1680 2380 3360 4760 6350 9525 12700

Feed Actual

Product Actual

Mesh Size

Mill FO44 kagrossed

Product 4.4 


Hazen Researcn, Inc.



APPENDIX C


BOND BALL MILL GRINDABILITY TESTS

•

Hazen Research.



APPENDIX C
STANDARD BOND BALL MILL GRINDABILITY TEST

Hazen Research, Inc.

HRI Ball Mill Grindability Test 836• PROJECT N0:7615
DATE :06/04/91

PURPOSE: 


PROCEDURE: 


SAMPLE: 


RESULTS:

To determine the ball mill grindability of the test sample in

terms of a Bond Work Index number.

The equipment and procedure duplicate the Bond method for

determining ball mill work indices.

Client identified Mag. Phosphate Ore

(HRI sample 45356 ) stage crushed to minus 6 mesh.

This material was used as feed for the grindabllity test.

•
CALCULAP.ON0 ÅBONDiiCRxINEÅ

44.5

0.23 0.32 0.5 0.5

ipir z(G9P) si oweor - lomaor )

P1 =
Gbp =
P80 =
F80 =

BWi =

100% passing size of product

Grams per revolution

80% passing size of product
80% passing size of feed

10.0

105 microns
1.97 grams

86 microns
2416 microns

Hazen Researcn, Ins



APPENDIX C
STANDARD BOND BALL MILL GRINDABILITY TEST

Hazen Research, Inc.

HRI Ball Mill Grindability Test 836
PROJECT N0:7615
DATE :06/04/91

PURPOSE: 


PROCEDURE: 


SAMPLE: 


To determine the ball m111 grindability of the test sample in
terms of a Bond Work Index number.

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

Client identified Mag. Phosphate Ore
(HRI sample 45356 ) stage crushed to minus 6 mesh.
This material was used as feed for the grindability test.

RESULTS: 


CALCULATIONOFI 6Cg0WORKIKSEÅ

0.23 0.82 0.5 0.5
(P1).11GBP1'sl10/IP90r-10/(F801-j

P1 = 100% passing size of product 105 microns

Gbp = Grams per revolution




1.97 grams

P80 = 80% passing size of product 86 microns

F80 = 80% passing size of feed 2416 microns

BWi = 10.0





Hazen Research Inc.



STANDARD801108ALLMIltCRINDABILITTTEST

HazenResearcn,Inc.

HRIPro3ectHo: 7615 AopenolxPage: .

TestNo : 836 Oate : Jun-91

HR1SeepleNo : 45356

DETAILEDPAPTICIESIZEANAUSES:


SCREENSIZE
(Retaineol MILLFEED.-5X CIRCULATINGLOAD.•150H TESTPRODUCT.-150N

NESH
(Tyler)NICRONS g

DIRECT

KT%

CUM% (11

DIRECTREGRESS
PASS PASS g

DIRECT
gi%

CUN% 111

DIRECTREGRESS
PASS PASS g

DIRECI

VT%

CUX% 111

DIRECTREGRESS
PASS PASS

6 Mesh 3360




100.00102.29




100.00






8 2380 274.7 15.27 84.73 79.18 108.5 3.46 91.54





10 1680 413.6 23.00 61.73 63.17 195.1 15.26 75.28





14 1190 212.6 11.82 49.91 52.13 95.0 8.63 89.65





20 841 125.0 5.95 42.95 44.17 51.9 1.05 55.61





28
595 89.2 4.96 37.99 28.29 44.9 2.50 82.11





35 420 10.2 3.90 34.09 53.69 50.1 2.91 58.20





48 297 51.7 2.87 31.22 29.95 62.0 4.83 53.37





55 210 55.8 3.10 28.11 26.73 116.6 3.09 44.28





100 149 58.6 3.26 24.86 23.88 233.6




26.06





150 105 103.9 5.78 19.08 21.18 334.3 25.06 0.00





-150 -105 343.1 19.08 0.00







TOTAL




1798.40100.00




-- 1282.60100.00






150Nesh 105








100.00100.10

200 74







65.0 30.36 69.64 67.58

270 51







54.8 25.60 14.04 45.01

400 37







35.2 16.44 27.60 27.81

-400 -37







59.1 21.60 0.00




TOTAL







214.10100.00




111 TheregressedvalueofCueulative% Passingiscalculatedfroetnelinear

regresslondataonAppendixPage4. ThesevaluesareusedforcalculatingtheP80andF60.

•

Hazen Research, Inc.



STANDARDBOND141.1.MIIIGRINDABILITYTEST

NatenResearcn.Inc.

.1R1Projectno: '515
TestNo . 836
NR1SaeoleNo: 45356

4Doenolx49e: :
Cate : Jun-91

PART1CIES1IEANUSESDATA:

NIIIFEED.-6M TESTPRODUCT.-!90m

RegressionOutout: PegresslonOutout:
Constant -11.1587
StOErrcfY ;S: 1.735846
RSuareo 0.117986
No.ofObservatIons 4
OegreesofFreeloon 2

XCcefficient1s11.374810
StdErrofCoef.0.034116

F80: 2411eicrons POO 56elcrons

c • .1._s: 7-1

Particle .)Ize —vs— rassing

Constant ''.4448




itdErrofYEst 7.7117:9




RSouareo 9.911851




No.ofObserrations :1




DelreesofFreeoon




XCoefficientls10.037126-4.5420116.31749

StdErrofCoef.0.0215815.20404117.66028

c 100.00
m
U
I I
a I I .; I I
8
i I

e; I I
/ I i I

I

I

I

I

i

! i
I 1..--t-
1....---•"

I 1

1 .---:f.
!

: 1

..-

I

I

I

i
1
I
1

i

I

I

7. I
i
I ,----IIIIIIII

I 1.---- I I I I I I I I
P
a I I I I 12 i I I i

I
i

I
i I I

2 i I i i 	 i I I I
i

10.00 I I I I
n

37 53 74 105 149 210 297 420 595 841 1190168023803360
9

Mesh Size

'Mill tood Acluol

•-oeuct Actuol

1.1.11reno Rogrrned

Proottot stogrosseo

HazenResearch,Inc.



KONFIØENSIELT

APPENDIX C


LABOUR RATES

•



•

FALKHAMMER - IBESTAD MAGNETITE A.S.


ANDØRJA 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 1



The followingare basedon averageratesprevailingin the Norwegianminingindustry.

Mill Rates  

Classification Cost US$/hr

CrusherOperator 16.56

ControlRoom Operator 16.56

MillOperator 16.56

Labourer 14.16
Warehouseman/Security 16.16

Mechanics 17.23
111 Electricians 17.23

Abovemanhourrates includefor 18%payrollburden.

Under roundRates

Classification Cost US$/hr

Longhole driller 16.52
Drifting:Driller:Blaster 16.52

Roof Bolter 16.52
Longhole: Blaster 16.52

111
Longhole: Ore Loader 1534

Drifting: Ore Loader 15.34
Ore Haul: Trucker/Utility 14.16

Mechanic 16.52
Electrician 16.52

Abovemanhourrates includefor 18%payrollburden.

APPENDIX C 2
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KILBORNMANAGEMENTSYSTEMS ASRF AREA SUMMARY REPORI PAGE NO. : 1

FIMAS
RUN DATE : 18JUL91

ANDORJAPROJECT
DAIA DATE:

PROJECTNUMBER: 3754-15
RUN TIME : 14:06:58

AREA DESCRIPTION

100
SITF
WORK

200 300
DUILDING BLDG,
STRUCTURESERVICE

400
PROCESS
MECH,

500


PIPING

600 700
INSTRUMEN

ELECTRICALTAIION

900


DIDIRECT TOTAL

110 SITE DEVELOPMENT 0 0 0 0 0 0 0 0 0

121 POTABLE WATER SYSTEMS 31000 0 0 0 0 0 0 0 31000

123 PROCESS WATER SYSTEMS 33500 0 0 0 0 0 0 0 33500

130 SITE ELECTRICAL 0 0 0 0 0 373400 0 0 373400

160 SURFACE MOBILE EQUIPMENT 0 0 0 639000 0 0 0 0 639000

220 INTERBUILDINGCONVEYORS 30520 1053396 0 752400 0 0 0 0 1044316

230 CRUSHINGPLANI 32625 530573 0 438908 0 0 0 0 1002106

235 RECLAIM STRUCTURE 0 129150 0 0 0 0 0 0 129150

240 CONCENTRATOR 105750 3146389 263200 0 450000 1320000 342390 0 5627729

241 GRINDING 0 104400 0 1776670 0 0 0 0 1881070

242 SUPERSLIGPIGMENT & TONER 0 90100 0 1148676 0 0 0 0 1238856



KILBORNMANAGEMENTSYSTEMS ASRF AREA SUMMARY RCPORT PAGE NO, : 2

FIMAS RUN DAD: : 18J0191

ANDORJAPROJECT DATA DA1F:

PROJECT NUMBER: 3754-15 RUN TIML : imomsn

AREA DESCRIPTION

100
SITE
WORK

200 300
BUILDING BLDG,
STRUCIURESERVICE

400
PROCFSS
MEC2,

500


PIPING

600


LLECTRICAL

700
INSTRUMEN
TATION

900


INDIRECT TOTAL

243 MAGNETITE 0 123040 0 803336 0 0 0 0 926876

244 APATITE 0 45782 0 10910CS 0 0 0 0 1136876

246 REAGEWS 0 0 0 330536 0 0 0 0 330536

270 PRODUCT STORAGE 8 LOADOUT/SHIPPINO 2520 1120586 0 215790 0 0 0 0 1338896

310 SERVICE COMPLEX 0 220000 0 0 0 0 0 0 220000

400 TAILINGSMANAGEMENT 0 51250 0 0 42140 0 0 0 93390

520 MAIN ACCESS ROAD 0 0 0 0 0 0 0 0 0

540 MARINE DOCK 0 0 0 0 0 0 0 0 0

580 WATER SUPPLY TIAM 0 0 0 0 0 0 0 0 0

COST TYPE D TOTAL 243915 6614752 243200 7196904 472140 1693400 342390 -6 16046781

660 CONSTR,INDIRECTS 0 0 0 0 0 0 0 1684670 1684678



KILBORNMANAGEMENTSYSTEMS ASRF

FIMAS
ANDORJAPROJECT
PROJECT NUMBER: 3754-15

AREA SUMMARY REPORT PAGE NO. 3

RUN DAIE 18JUL91
DATA DATE:
RUN TIME 14:06:58

100 200 300 400 500 600 700 900
SITE BUILDING BLDG. PROCESS INSTRUMEN
WORK STRUCTURESERVICE MECH, PIPING ELECTRICALTATION INDIRECT TOTAL

0 0 0 0 0 0 0 2038460 2038460

AREA DESCRIPTION

670 E.P,C.M.

680 CONTINGENCY 0 0 0 0 0 0 0 2057001 2057001

COST TYPE I TOTAI. 0 0 0 5780219 5700219

PROJECT TOTAL 243915 6614752 263200 7196904 492140 1493400 342390 5700219 22627000



KILBORNMANAGCMENTSYSTEMSADRF PROJECTESTIMATE PASENO.: 1

rImAs ARCADETAIL RUNDATE: 18JUL91

ANDORJAPROJECT
DATADATE:

PROJECTNUMBER:3754-15
RUNTIME: 14:01:11

AREAWORKSEQWORK UNITS UNIT WAGE MANHR COST CSTIMATE

NO. CLASNO.CAT.DESCRIPTION OUANTITY COST(MH) RATE TOTAL SOURCE

110 SITEDEVELOPMENT

110.1100.01100 SITEDEVELOPMENT(BYIBESTADKOMMUNE) 1 LS MAT 0.00 0
LAB 0.00 0.00 0 0
EOP 0.00 0
SUB 0

ITEMCOST

110SITEDEVELOPMENT TOTAL 0

0

LEGEND: C•CALCULATIONBASCDON OUOTES C-ESTIMATCD F-FIRM Q-OUOTATION



(

KILDORNMANAGEMENTSYSTEMS ADRF PROJECTESTIMATE PAGENO, : 2

FIMAS AREADETAIL RUN DATE ? 18JUL91

ANDORJAPROJECT
DATADATE?

PROJECTNUMBER: 3754-15
RUN TIME : 14:01:11

AREAWORKSEOWORK UNITS UNIT WAGE MANHR COST ESTIMATE

NO. CLASNO. CAT.DESCRIPTION DUANTITY COST(MH) RATE TOTAL SOURCE

121 POTABLEWATERSYSTEMS

121.1211,01 100 POTABLEWATERSYSTEMS

	

1 LS MAT 17500,00 17500 E

	

LAB 500,00 27,00 500 13500

	

EOP 0,00 0

	

SUB 0
ITEMCOST

31000

121POTABLEWATERSYSTEMS TOTAL 500

31000

LEGEND: C-CALCULATIONBASEDON GUOTES E-ESTIMATCD r•rIRM 0-0UOTATION



KILBORNMANAGEMENTSYSTEMS ADRF PROJECTESTIMATE PAGENO. 3

OUANTITY COST (MH) RATE TOTAL SOURCE

AREADETAIL

UNITS UNIT WAGE MANHR

RUN DATE :
DATADATE:
RUN TIME

COST

1BJUL91

14:01:11

ESTIMATE

rImAs
ANDORJAPROJECT
PROJECTNUMBER: 3254-15

AREAWORKSEOWORK
NO. CLASNO. CAT.DESCRIPTION

123 PROCESSWATERSYSTEMS

123.1230.01 100 PROCESSWATERSYSTEMS

	

1 LS MAT 20000.00 20000

	

LAB 500.00 27.00 500 13500

	

EOP 0.00 0

	

SUB 0
ITEMCOST

33500

123PROCESSWATERSYSTEMS TOTAL 500

33500

LEGEND: C CALCULATIONBASEDON OUOTES E-ESTIMATED F.FIRM 0-0UOTATION



KILBORNMANAGEMENTSYSTEMSADRF PROJECTESTIMATE PAGCNO.: 4

FIMAS AREA DETAIL RUN DATE : 18JUL91

ANDORJAPROJECT
DATA DATEI

PROJECTNUMBER:3754-15
RUNTIME:14:01:11

AREAWORKSEOWORK UNITS UNIT WAGE MANHR COST ESTIMATE

NO, CLAS NO. CAT, DESCRIPTION OUANTITY COST (MH) RATE TOTAL SOURCE

130 SITE ELECTRICAL

130,6100.01 600 MAIN POWER DISTRIBUTION

130 SITE ELECTRICAL

LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION

TOTAL 1100

373400

	

1 LS MAT 336000,00 336000 E
LAB 1100.00 34.00 1100 37400
EOP 0.00 0
SUB 0

ITEM COST
323900

•



KILBORNMANAGEMENTSYSTEMS ADRF PROJECTESTIMATE PAGENO. 1 5

FIMAS AREADETAIL RUN DATE : 10JUL91

ANDORJAPROJECT
DATA DATE:

PROJECTNUMBER: 3754-15
RUN TIME : 14:01:11

AREAWORKSEQWORK UNITS
NO. CLASNO. CAT.DESCRIPTION OUANTITY

160 SURFACEMODILEEQUIPMENT




UNIT WAGE
COST (MH) RATE

MANMR

TOTAL

COST ESTIMATE

SOURCE

160.4950.01 400 FRONTEND LOADER- APPROX8m3 CAPACITY 1 EA MAT

LAB

435000,00
0.00 0,00 0

435000
0

a




EQP 0.00




0




SUB




ITEMCOST---------
0






435000




160.4950.03 400 MODILECRANE- 10tCAPACITY(USED) 1 EA MAT

LAB

150000.00
0.00 0.00 0

150000
0

E




EQP 0.00




0




SUB




0





ITEMCOST --------






150000




160.4950.05 400 PICKUP 2 EA MAT

LAD

27000.00
0.00 0.00 o

54000
0

E





EQP 0.00




0





SUD




0






ITEMCOST ---------







- _59000





160SURFACE MOBILEEQUIPMENT




TOTAL








639000




LEGEND: C-CALCULATIONBASEDON OUOTES E-ESTIMATED F FIRM 0-QUOTATION



KILDORN MANAGEMENTSYSTEMS ADRF PROJECTESTIMATE PAGE NO. : 6

FIMAS AREA DETAIL RUNDATE : 18JUL91

ANDORJAPROJECT
DATA DATE:

PROJECTNUMBER: 3754-15
RUN TIME : 14:01:11

AREA WORK SEO WORK UNITS UNIT WAGE MANMR COST ESTIMATE

NO. CLAS NO, CAT. DESCRIPTION QUANTITY COST (MH) RATE TOTAL SOURCE

220




INTERDUILDINGCONVEYORS






220.1322.01 100 ROCK EXCAVATIONFOR CONVEYORDENT

FOOTINGS
42 m3 MAT


LAB

EQP

10.00
1,00

23.00
27.00 42

420
1134
966





SUP




36000







38520




220.2021.01 200 CONCRETETO CONVEYOR BENT FOOTINOS 42 m3 MAT

LAB

320.00
4.00 27.00 168

13440
4536

E




ECIP 20.00




840





SUB




0






ITEM COST







18816




220.2210.07 200 STEEL - CONVEYORBENTS 120 t MAT

LAB

1000.00
16,00 34.00 1920

216000
65280

E





EOP 200.00




24000






SUB





0








305280




220.2224.02 200 STEEL CONVEYOR SUPPORT (TRUSSES)INCL. 550 m MAT 770,00




423500 E




WALKWAY,MONORAIL 8 HALF HOOP (900mm




LAB 9.00 34.00 4950 168300





CONVEYORS)




EOP 250.00




137500






SUB





0







ITEM COST -.-----








729300




220.4403.01 400 BELT CONVEYORNO. 1 - CRUSHER TO
STOCKPILE9001')C/W HP DRIVE (USED)

90 m MAT

LAB

EOP

720.00
10.00
50,00

34.00 900
64800
30600
4500

C





SUB





0







ITEM COST








99900




LEGEND: C CALCULATIONBASED ON OUOTES E-ESTIMATED F.FIRM 0-0UOTATION



KILBORNMANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO, : 7

FIMAS AREA DETAIL RUN DATE : 10JUL91

ANDORJA PROJCCT
DATA DATE:

PROJECTNUMBER: 3754-15
RUN TIME 1 14101111

AREA WORK SEO WORK UNITS
NO. CLAS NO, CAT, DESCRIPTION QUANTITY

220 INTERBUILDINGCONVEYORS




UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

GOURCE

220.4403,02 400 BELT CONVEYORNO. 2 - STOCKPILETO SAG 70 m MAT 720.00




50400 C




MILL 900W C/W HP DRIVE (USED)




LAB 10.00 34,00 700 23300





EOP 50,00




3500





SUB




0






ITEM COST -- -----







77700




220.4403.06 400 DELT CONVEYORNO. 4 - MAGNETITEAND 100 m MAT 720,00




129600 E




SUPERSLIGPRODUCTSTORAGE (USED)




LAB 10,00 34,00 1800 61200





EOP 50.00




9000





SUB




0







ITEM COST ----......-








199000




220.4403,07 400 DELT CONVEYORNO.7 - APATITE PRODUCT nom MAT 720,00




57600 E




STORAGE (USED)




LAB 10,00 34,00 800 27200






EOP 50,00




4000






SUB





0







ITEM COST ---......---








80000




220,4403,09 400 DELT CONVEYORNO, 9 - PRODUCT RECLAIM 100 m MAT 720,00




72000 C




900W (800 t/h CAPACITY) (USED)




LAB 10,00 34,00 1000 34000






EOP 50.00




5000






SUB





0







ITEM COST ---------








111000




220.4403,10 400 BELT CONVEYORNO. 10 - SHIP LOADING 900W 30 m MAT 4500.00




135000 C




(000 t/h CAPACITY)




LAB 15,00 34.00 450 15300






EOP 30.00




900






SUB





0







ITEM COST ---------








151200




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILBORNMANAGEMENTSYSTEMSADRF PROJECTESTIMATE PAGENO.: 8

FIMAS AREADETAIL RUN DATE : 1CJUL91
ANDORJAPROJECT DATA DATE:
PROJECTNUMBER:3754-15 RUNTIME: 14:01:11

AREAWORKSEDWORK UNITS UNIT WAGE MANHR COST ESTIMATE
NO, CLAS NO, CAT. DESCRIPTION DUANTITY COST (MH) RATE TOTAL SOURCE

220 INTERBUILDINGCONVEYORS

220.4432.11 400 CHUTES 5 t MAT 2800.00 14000 E
LAB 50.00 34.00 250 0500
Ear 300.00 1500
SUB 0

ITEMCOST- -------
—24000

220 INTERBUILDINGCONVEYORS TOTAL 12930

1044316

LEGEND: C-CALCULATIONBASED ON OUOTES E- ESTIMATED F- FIRM 0- 0UOTATION

•



KILBORNMANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. : 9

FIMAS AREA DETAIL RUN DATE : 10JUL91

ANDORJAPROJECT
DATA DATE:

PROJECTNUMBER: 3754-15
RUN TIME : 14:01:11

AREA WORK SEO WORK
NO. CLAS NO. CAr. DESCRIPTION

230 CRUSHINGPLANT

UNITS
OUANTITY




UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

230.1320.03 100 ROCK EXCAV'N FOR FOOTINGSAND
EQUIPMENTBASES Z FOUNDATIONS

400 m3 MAT

LAR

EOP

10,00
1.00

23.00
27.00 400

4000
10800
9200

E




SUB




0






ITEM COST







24000




230.1330.03 100 BACKFILL 250 m3 MAT

LAD

15.00
0.50 27.00 125

3750

3375

E




EQP 6.00




1500





SUB




0






ITEM COST ----.....---







8625




230.2021.05 200 CONCRETETO FOOTINGS 25 m3 MAT

LAD

320.00
4.00 27.00 100

3000

2700

E





EQP 20.00




500






SUB





0







ITEM COST








11200




230.2022.05 200 CONCRETETO PIERS 5 m3 MAT

LAD

500.00
20,00 27.00 100

2500

2700

E





EQP 75.00




375






SUB





0







ITEM COST








5575




230.2023.05 200 CONCRETETO GRADE DEAMS Z WALLS 25 m3 MAT

LAD

320.00
10,00 27.00 250

0000

6750

E





EQP 25.00




625






SUD





0







ITEM COST ---------








15375




LEGEND: C CALCULATIONBASED ON OUOTES E-ESTIMATED F FIRM Q-QUOTATION

•



KILBORN MANAGEMENTSYSTEMS ADRF

FIMAS
ANDORJAPROJCCT
PROJECTNUMBER: 3754-15

PROJECT ESTIMATE


AREA DETAIL

PAGE NO, 10

RUN DATE : 18JUL91
DATADATE:
RUN TIME 14:01:11

NO. CLAS NO. CAT. DESCRIPTION

230 CRUSHINGPLANT

UNITS
QUANTITY




UNIT
COST (M14)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

230.2024.05 200 CONCRETETO SLAB-ON-GRADE 20 m3 MAT 305.00




6100 E




LAB 4.00 27.00 00 2160





EQP 20.00




400





SUB




0






ITEM COST







8660




230.2027.05 200 CONCRETETO DUMP HOPPER 60 m3 MAT 325.00




19500 E




LAD 8.00 27.00 480 12960





EQP 10.00




600





SUB




0







33060




230.2027.06 200 CONCRETETO FTINFOR JAW CRUSHER 60 m3 MAT 325.00




19500 E





LAD 8.00 27.00 480 12960






EOP 10.00




600






SUD





0







ITEM COST








33060




230.2210.02 200 STRUCTURALSTEEL 100 t MAT 2200,00




220000 E





LAD 18.00 34.00 1800 61200






EOP 300.00




30000






SUB





0







ITEM COST








311200




230,2220.02 200 PLATFORM g SUPPORT STEEL 10 t MAT 2400.00




24000 E





LAD 20.00 34.00 200 6000






EOP 300.00




3000






SUB





0







ITEM COST








33800




LEGEND: C CALCULATIONBASED ON OUOTES E-ESTIMATED F.FIRM 0-QUOTATION



KILBORNMANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. : 11

FIMAS AREA DETAIL RUNDATE : 18JUL91

ANDORJAPROJECT
DATADATE:

PROJECTNUMBER:3754.15
RUN TIME : 14:01:11

AREA WORK SEO WORK
NO. CLAS NU. CAT, DESCRIPTION

230 CRUSHINGPLANT

UNITS
OUANTITY




UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

230.2221.02 200 CHECKER PLATE 120 m2 MAT

LAD

120,00
1.00 34.00 120

14400
4030

E




EOP 80.00




9600





SUB




0






ITEM COST







28080




230.2225.06 .200 sTAIRs 20 m MAT 400.00




0000 E




LAD 4.00 34.00 80 2720





EOP 0.00




0





SUE




0






ITEM COST ---------







10720




230.2226.07 200 HANDRAIL 30 m MAT 30.00




2400 E





LAD 0.50 34.00 15 510






EOP 0.00




0






SUB





0







ITCM COST ---------








2910




230.2290.02 200 HOIST DEAM 1 t MAT 1000.00




1800 E





LAE 10.00 34.00 10 340






EOP 200.00




200






SUE





0







ITEM COST








2340




230.2410.02 200 SIDING 300 m2 MAT

LAE

20.00
1.20 27.00 456

7600
12312

E





EOP 20.00




7600






SUE





0







ITEM COST ------.....-








27512




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F FIRM 0-0UOTATION



KILDORN MANAGEMCNTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO, : 12

FIMAS AREA DETAIL RUN DATE : 10JUL91

ANDORJAPROJECT
DATA DATC:

PROJECTNUMBER: 375415
RUN TIME : 14:01:11

AREA WORK SEO WORK UNITS

NO, CLAS NO, CAT. DESCRIPTION OUANTITY

230 CRUSHINGPLANT

230.2430.02 200 ROOFING 100 m2

230,2440.05 200 DOOR - IXTERIOR 1 EA

230,4092.01 400 CONE CRUSHER - 912 DIA C/W 75KW DRIVE 0 EA
FUTURE

230,4095.01 400 JAW CRUSHER - 1050 X 1200 (200 CSS) C/W 1 EA
112KW DRIVE - USED (ALLOWANCEBASED ON
602:OF NEW)

230.4158.01 400 SUMP PUMP - STOCKPILE- 100mm DIA C/W 1 EA
3,7KW DRIVE

MAT
LAB
EQP
SUB

MAT
LAB
EOP
SUD

MAT
LAB
EOP
SUD

MAT
LAB
EOP
SUD

MAT
LAB
EOP
SUB

UNIT

COST (MH)

15,00
1,00
20,00

000,00
3,00
0,00

0.00

0.00

0.00

100000,00
900,00
4500.00

9000.00
52,00
300.00

WAGE

RATE

27,00

27.00

0,00

34.00

34.00

MANHR

TOTAL

100

3

ITEM COST

0

ITEM COST ---------

900

ITEM COST

52

COST

1500

2700

2000


0

6200

800
81
0
0

801

0
0
0
0

0

180000

30600

4500


0

215100

9000

1768

300

0

11068

ESTIMATE

SOURCE

E

E

0

C

0




LEGEND: C.CALCULATIONBASED ON OUOTES E-ESTIMATED F•FIRM 0-0UOTATION



KILDORN MANAGCMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. : 13

FIMAS AREA DETAIL RUN DATE : 1CJUL91

ANDORJAPROJECT
PATA DATE:

PROJECT NUMBER: 3754-15
RUN TIME : 14:01:11

AREA WORK SEO WORK UNITS UNIT WAGE MANHR COST ESTIMATE

NO. CLAS NO. CAT. DESCRIPTION OUANTITY COGT (MH) RATE TOTAL SOURCE

230




CRUSHINGPLANT






230.4432.01 400 CHUTES: HOPPER-FEEDERCRUSHER - CONV. 12 t MAT 2200.00




26400 E




tl DISCH. HOOD COLLARS rO/FROMFEEDERS




LAB 30.00 34.00 360 12240





EOP 150.00




1800





SUB




0






ITEM COST







40440




230.4433.01 400 HOPPER - TRUCK DUMP - 100 t CAP'Y 12 t MAT 2200.00




26400 E




LAD 30.00 34.00 360 12240





EOP 150.00




1800





SUB




0






ITEM COST








40440




230.4461.01 400 RECIPROCATINGFEEDER - 1524 X 4270 C/W 1 EA MAT 06000.00




86000 0




50 HP MOTOR




LAB 300.00 34.00 300 10200






Eor 1500.00




1500






SUD





0







ITEM COST








97700




230.4462.01 400 VIBRATINGFEEDER - 1200W X 1500L C/W 2 EA MAT 14000.00




28000 0




2.2KW DRIVE (USED)




LAD 80,00 34.00 160 5440






EOP 400.00




800






SUB





0







ITEM COST








---- __3å290





230 CRUSHINGPLANT




TOTAL 6931








1002186




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILDORNMANAGEMENTSYSTEMS ADRF PROJECTESTIMATE PAGENO. : 14

FIMAS AREADETAIL RUNDATE : 10JUL91
ANDORJAPROJECT

OATADATE:

PROJECTNUMBER: 3754-15
RUN TIME: 14:01:11

AREAWORKSEO WORK UNITS UNIT WAGE MANHR COST ESTIMATE

NO. CLASNO,CAT.DESCRIPTION OUANTITY COST (MH) RATE TOTAL SOURCE

235 RECLAIMSTRUCTURE

235.2023.06 200 CONCRETETO RECLAIMSTRUCTURC

235RECLAIMSTRUCTURE

LEGEND: C CALCULATIONBASEDON OUOTES E-ESTIMATED E-FIRM O-OUOTATION

TOTAL 2100

129150

210 m3 MAT 320.00 157200 E
LAB 10.00 27.00 2100 56700
EOP 25.00 5250
SUB 0

ITEMCOST---------
122150

•



KILDORNMANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. 1 15

FIMAS AREA DETAIL RUN DATE : 10JUL91

ANDORJA PROJECT
DATA DATE:

PROJECT NUMBER: 3754-15
RUNTIME : 14:01:11

AREA WORK SE0 WORK UNITS
NO. CLAS NO. CAT. DESCRIPTION OUANTITY

240 CONCENTRATOR




UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

240.1322.01 100 ROCK EXCAV'N - FOR FOOTINGSAND 1230 m3 MAT 10.00




12300 E




EGUIPMENTDASES 8 FOUNDATIONS




LAD

EOP

1.00
23.00

27.00 1230 33210

28290





SUB




0






ITEM COST ---------







73800




240.1330.01 100 BACKFILLTO BLDG FOUNDATIONSWITH 900 m3 MAT 5.00




4500 E




GRANULARMATERIAL




LAB 0.50 27.00 450 12150





EOP 6,00




5400





SUB




0






ITEM COST ---------








22050




240.1330.04 100 GRANULARFILL TO TANK PADS - 0/S OF THE 500 m3 MAT 5.00




2500 E




CONCENTRATOR




LAB

EOP

0.40

4.00

27,00 200 5400

2000






SUB





0







ITEM COST ---------








9900




240.2021.01 200 CONCRETUTO FOOTINGS/PIERS 225 m3 MAT

LAD

320.00
4,00 27,00 900

72000

24300






EOP 20,00




4500






SUB





0








100800




240.2023.01 200 CONCRETETO GRADE DEAMS t WALLS 270 m3 MAT 320.00




86400 E





LAD 10,00 27.00 2700 72900






EOP 25.00




6750






SUB





0







ITCM COST








166050




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM (1-QU0TATION



KILBORN MANAGEMENTSYSTEMS ADRF PROJECTESTIMATE PAGE NO. 1 16

FIMAS AREA DETAIL RUN DATE : 18JUL91

ANDORJAPROJECT
DATA DATE:

PROJECTNUMBER: 3754-15
RUN TIME : 14:01:11

AREA WORK SEO WORK
NO. CLAS NO. CAT. DCSCRIPTION

240 CONCENTRATOR

UNITS
OUANTITY




UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

240.2024.01 200 CONCRETETO SLAB-ON-GRADE 175 m3 MAT 305.00




53375 E




LAB 4.00 27.00 700 10900





EOP 20.00




3500





SUB




0






ITEM COST -







75775




240.2025.01 200 CONCRETETO SUMPS & CURBS 20 m3 MAT

LAD

640 00
10,00 27.00 200

12300
5400

E




EOP 45.00




900





$UB




0






ITEM COST ----------







19100




240.2026.01 200 CONCRETETO ELEVATEDFLOOR SLADS 50 m3 MAT 370 00




18500 E





LAB 7.00 27 00 350 9450






EOP 50.00




2500






SUB





0







ITEM COST ---------








30450




240.2027.03 200 CONCRETEEDN FOR REGRIND MILL 45 m3 MAT 325.00




14625 E





LAD 8.00 27.00 360 9720






EOP 10.00




450






SUB





0







ITEM COST .








24795




240.2027.04 200 CONCRETETO MISC TANK & EGUIP FIINS& 125 m3 MAT 325.00




40625 E




BASES




LAB 8.00 27.00 1000 27000






EOP 10.00




1250






SUB





0







ITEM COST -








68875




LEGEND: C CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-000TATION



KILBORNMANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGC NO. t 17

FIMAS AREA DETAIL RUN DATE : 18JUL91

ANDORJAPROJECT
DATA DATC:

PROJECTNUMBER: 3754-15 RUN TIME : 14:01:11

AREA WORK SEO WORK
NO. CIAS NO. CAT. DESCRIPTION

240 CONCENTRATOR

UNITS
OUANTITY




UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

240,2027.05 200 CONCRETETO SAG MILL FOUNDATION 600 m3 MAT 325,00




195000 E




LAB 6.00 27.00 4800 129600





EQP 10.00




6000





SUB




0







330600




240.2027.06 200 CONCRETEFDN FOR REGRIND MILL 75 m3 MAT 325.00




24375 E




LAD 8,00 27.00 600 16200





EGP 10.00




750





SUB




0







41325




240.2100.01 200 200mm CONCRETEPLOCK WALLS 530 m2 MAT

LAD

70.00
2.00 27.00 1060

37100

28620

E





EOP 10.00




5300






SUB





0







ITEM COST ---------








71020




240.2210.01 200 STRUCTURALFRAMING STEEL 420 t MAT

LAD

2200.00
18.00 34.00 7560

924000

257040

E





EOP 300.00




126000






SUB





0







ITEM COST








1307040




240.2210.02 200 INTERIORFRAMING 8 FLOORS,PLATFORMS 54 t MAT 2400.00




129600 E





LAD 20.00 34.00 1000 36720






EOP 300.00




16200






SUB





0







ITEM COST








182520




LEGEND: C-CALCULATIONBASED DN QUOTES E-CSTIMATED F-FIRM 0-000TATION



KILBORN MANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO, : 18

FIMAS AREA DETAIL RUN DATE : 18JUL91

ANDORJAPROJECT
DATA DATE:

PROJECTNUMBER: 3754-15
RUN TIME : 140111

AREA WORK SEG WORK UNITS
NO. CLAS NO. CAT. DESCRIPTION GUANTITY

240 CONCENTRATOR




UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

240.2210.03 200 CRANE RAILS & CRANE BEAMS 15 t MAT

LAB

1800.00
10.00 34.00 150

27000
5100

E




EOP 200.00




3000





SUB




0






ITEM COST ---------







35100




240.2210.04 200 EXTERIORFRAMING PLATFORMSAND PIPERACKS 30 t MAT 2400.00




72000 E




TO 0/5 TANKS




LAD

EOP

20.00
300.00

34.00 600 20400
9000





SUB




0






ITEM COST ---------







101400




240,2222.01 200 ORATINO/CHECKERPLATE/EXPANDEDMETAL 450 m2 MAT

LAB

100.00
1.00 34.00 450

45000

15300

E





EOP 30.00




13500






SUD





0







ITEM COST ---------








73800




240.2225.01 200 STAIRS INCL HANDRAILING 40 m MAT

LAD

250.00
4.00 34,00 160

10000
5440

E





EOP 0.00




0






SUB




ITEM COST ---------
0








15440




240.2226.01 200 HANDRAILING 540 m MAT

LAD

40.00
0.50 34.00 270

21600
9180

E





EOP 0.00




0






SUB





0







ITEM COST








30700




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F•FIRM 0-0UOTATION



KILBORNMANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. : 19

FIMAS AREA DETAIL RUN DATE : 18JUL91
ANDORJA PROJCCT DATA DATE:
PROJECTNUMBER: 3754-15 RUNTIME : 14t01:11

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

240 CONCENTRATOR

UNITS
OUANTITY

UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

24042410.01 200 SIDING (INSULATED) 2620 m2 MAT 40.00




104000 E




LAB 1,20 27.00 3144 84808




EGP 20,00




52400




SUB




0






ITEM COST







242008




240.2430.01 200 ROOFING 1800 m2 MAT 35.00




63000 E




LAD 1.00 27.00 1800 48600




EGP 20.00




36000




SUB




0






ITEM COST ---------







147600




240.2440.02 200 OVERHEADDOORS - 3600 X 3600 3 EA MAT 4000.00




12000 E





LAD 30.00 27,00 90 2430





EOP 500.00




1500





SUB





0







ITEM COST ---------








15930




240.2440.03 200 SINGLEEXTERIOR g INTERIORMAN-DOORS 9 EA MAT 500.00




4500 E





LAD 3.00 27.00 27 729





EGP 0.00




0





SUD





0







ITEM COST ---------








5229




240.2440.04 200 DOUBLE DOORS 3 SETS MAT 1500.00




4500 E





LAD 12.00 27.00 36 972





EOP 0.00




0





SUII





0







ITEM COGT ---------








5472




LEGEND: C-CALCULATIONBASED ON QUOTES E ESTIMATED F-FIRM G-GUOTATION



KILDORN MANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. : 20

FIMAS AREA DETAIL RUN DATE 18JUL91

ANDORJAPROJECT DATA DATE:

PROJECTNUMBER: 3754-15 RUN TIME 14:01:11

AREA WORK SEQ WORK UNITS
NO. CLAS NO. CAT. DESCRIPTION QUANTITY

240 CONCENTRATOR

UNIT
COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE
SOURCE

240.2470.01 200 PAINTING (ALLOWANCE) 1 LS MAT 7000.00




7000




LAB 500.00 27.00 500 13500




EQP 2000.00




2000




SUB




0






ITEM COST -







22500

240.2815.01 200 PORTACABS- (2) S1NGLES (INCLUDING 2 EA MAT 13000.00




26000




FURNISHINGS)




LAB 50.00 27.00 100 2700




EQP 2000.00




4000




SUB




0






ITEM COST -








32700

240.3000.01 300 DUILDINGSERVICES (HEATING VENT) 1 LS MAT 175000.00




175000




(ALLOWANCE)AREA HEATING




LAB 2300.00 34.00 2300 78200





EQP 10000.00




10000





SUB





0







ITEM COST ----------







263200

240.5000.01 500 PROCESS PIPING (AS A FACTOR ON INSTALLED 1 LS MAT 273500.00




278500




PROCESS MECHANICALEQUIPMENT)




LAB 4150.00 34.00 4150 141100





EQP 30400,00




30400





SUD





0







ITEM COST -------







450000

240.6000.01 600 ELECTRICAL- RASED ON CONNECTEDHP FOR 1 LS MAT 794400.00




794400




ALL PROCESSAREAS INCLUDINGLIGHTING




LAB 13400.00 34.00 13400 455600





EOP 70000.00




70000





SUB





0







ITEM COST ---------








1320000

LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILBORNMANAGEMENTSYSTCMS ADRF PROJECTESTIMATE PAGENO, : 21

FIMAS AREADETAIL RUN DATE : 1SJUL91

ANDORJAPROJECT
DATADATC:

PROJECTNUMBER: 3754-15
RUN TIME : 14:01:11

AREAWORKSEO WORK UNITS UNIT WAGE MANHR COST ESTIMATE

NO. CLASNO, CAT.DESCRIPTION GUANTITY COST (MH) RATE TOTAL SOURCE

240 CONCENTRATOR

240,7000.01 700 INSTRUMENTATION(ALLOWANCE) 1 LS MAT 278625,00 278625 E
LAR 1625.00 34.00 1625 55250
EOP 8515,00 8515
SUB 0

ITEMCOST- -----....-
-392320

240 CONCCNTRATOR TOTAL 51992

LEGEND: C.CALCULATIONBASEDON OUOTES E-ESTIMATED F-FIRM 0-000TATION

5627729



KILBORN MANAGEMENTSYSTEMS ADRF PROJECTESTIMATE PAGE NO. : 22

FIMAS AREA DETAIL RUNDATE : 10JUL91

ANDORJAPROJECT
DATA DATE:

PROJECTNUMDER: 3754-15
RUNTIME : 14:01:11

AREA WORK SE0 WORK UNITS
NO. CLAS NO. CAT. DESCRIPTION OUANTITY

241 GRINDING




UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

241.2310.01 200 SURGE TANK - 9000 DIA X 9000 1 EA MAT

LAB

42000.00
1600,00 34.00 1600

42000

54400

E




EOP 8000,00




8000





SUB




0







104400




241,4104.01 400 SAG MILL - 8534 DIA X 3048L C/W 3730KW 1 EA MAT 0,00




0 C




DRIVE, CR•MOLY LINERS - RETRACTABLEFEED




LAB 0.00 0,00 0 0




CHUTE, LUBE SYSTEM - USED




EOP

SUD

0.00




0
1100000






ITEM COST







1100000




241.4100,01 400 INITIALBALL CHARGE - SAG MILL 120 t MAT

LAB

800.00
1.00 34.00 120

96000
4000

0





EOP 5.00




600






SUB





0








100680




241.4109,01 400 LINER HANDLER - INCLUDEDWITH USED SAG 1 EA MAT 0.00




0





MILL PACKAGE




LAB 0.00 0,00 0 0






EOP 0.00




0






SUB





0








0




241.4111.01 400 VIDRATINGSCREEN - HORIZONTAL- 1200 X 1 EA MAT 9000,00




9000 0




3050 S/D C/W 7.5KW MOTOR (USED)




LAD 75.00 34.00 75 2550






EOP 900,00




900






SUB





0







ITEM COST








12450




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILBORNMANAGEMENTSYSTEMS ADRF

FIMAS
ANDORJAPROJECT
PROJECTNUMBER: 3754-15

PROJECTESTIMATE PAGE NO. : 23

AREA DETAIL RUN DATE 18JUL91
DATA DATE:
RUN TIME : 14:01:11

AREA WORK SEO WORK UNITS
NO. CLAS NO. CAT, DESCRIPTION OUANTITY

241 GRINDING

UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

241.4111.02 400 VIBRATINGSCREEN - S/D - 1830W X 3280L 1 EA MAT 22000.00




22000 0




C/W 3.7KW DRIVE (INCLINED)




LAB 75.00 34.00 75 2550





EOP 900.00




900





SUB




0






ITEM COST .







25450




241.4142.01 400 CYCLONE PAK - 3 X 373 DIA (USED) 1 EA MAT 55000.00




55000 ø




LAE 80.00 34.00 80 2720





EOP 1600.00




1600





SUB





0







ITEM COST ---------








59320




241.4151.01 400 AC PUMPS - CYCLONEFrep- 300 X 250 C/W 2 EA MAT 36000,00




72000 ø




56KW MOTOR




LAB 50.00 34.00 100 3400






EOP 1300.00




2600






SUB





0







ITEM COST








7C000




241.4151.03 400 AC PUMPS (NON-MAGNETICS)250 X 200 C/W 2 EA MAT 14000.00




20000 0




30KW MOTOR




LAB 40.00 34.00 80 2720






EOP 500.00




1000






SUB





0







ITEM








31720




241.4151.05 400 AC PUMPS (SURGETANK FEED) 125 X 125 C/W 2 EA MAT 9000,00




10000 a




15KW MOTOR




LAD 40.00 34.00 80 2720






EOP 300.00




600






SUR





0







ITEM COST ---------








21320




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F•FIRM 0-000TATION



KILDORN MANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE

FIMAS AREA DETAILANDORJA PROJECT
PROJECTNUMBER: 3754-15

AREA WORK SE0 WORK UNITS UNIT WAGE MANHR

PAGE NO. :

RUN DATE
DATA DATE:
RUNTIME

COST

24

18JUL91

14:01:11

ESTIMATENO. CLAS NO. CAT. DESCRIPTION OUANTITY




COST (MH) RATE TOTAL




SOURCE

241




GRINDING






241.4151.07 400 AC PUMP (SURGETANK) 125 X 125 C/W 15KW 2 EA MAT 9000.00




18000 0




MOTOR




LAB 40.00 34.00 30 2720





EOP 300.00




600





SUB




0






ITEM COST







21320




241.4150.02 400 SUMP PUMP (GRINDING)100mm X 3.7KW 1 EA MAT 9000.00




9000 0




LAD 30.00 34.00 30 1020





EOP 300.00




300






SUB





0







ITEM COST 	








10320




241.4231.01 400 MAGNETICSEPARATOR- 916 DIA X 3000W C/W 5 EA MAT 16000.00




30000 0




7.5KW DRIVE




LAR 40.00 34.00 200 6000






EOP 700.00




3500






SUB





0







ITEM COST ---------








90300




241,4231.02 400 CONCENTRATE8 OVERFLOWLAUNPERS 10 EA MAT 2000.00




20000 E





LAD 50.00 34.00 500 17000






EOP 0.00




0






SUD





0







ITEN COST








37000




241.4317.01 400 AGITATOR (SURGETANK) C/W 22KW DRIVE 1 EA MAT 31000.00




31000 0




INCLUDINGBRIDGE




LAB 235.00 34.00 235 7990






EOP 1200.00




1200






SUB





0








40190




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILDORN MANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. : 25

FIMAS AREA DETAIL RUNDATE : 18JUL91
ANDORJAPROJECT DATA DATE:
PROJECTNUMBER:3754-15 RUNTIME:14:01:11
AREA WORK SED WORK UNITS
NO. CLAS NO. CAT. DESCRIPTION QUANTITY

241 GRINDING

UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

241.4320.01 400 DEMAGNETIZINGCOIL (ALLOWANCE) 1 EA MAT 10000.00




10000 a




LAB 20.00 34.00 20 630





EQP 500.00




500





SUB




0






ITEM COST







11180




241.4432.17 400 CHUTES: TO/FROM SCREEN 44111.01 5 t MAT 2000.00




14000 E




(ALLOWANCE)




LAB 70.00 34.00 350 11900





EOP 400 00




2000





SUB




0






ITEM COST ---------







27900




241.4437.01 400 UNDERPANS:SCREENS t4111.01.-02 5 t MAT 2800.00




14000 E




(ALLOWANCE)




LAB 40.00 34.00 200 6800






EQP 400.00




2000






SUB





0







ITEM COST --------








22800




241.4441.01 400 0/14CRANE 15t CAP'Y - ORINDINGAREA C/W 1 EA MAT 37000.00




37000 n




3 X 2.2KW MOTOR S




LAB 120.00 34.00 120 4000






EOP 700.00




700






SUD





0







ITEM COST ---------








41780




241.4311.01 400 PUMPDOX- DOUBLE 1 EA MAT 16000.00




16000 E





LAD 120.00 34.00 120 4000






EOP 1300.00




1300






SUB





0







ITEM COST








21300




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F FIRM 0-0UOTATION



KILBORN MANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. : 26

FIMAS AREA DETAIL RUN DATE : 18JUL91ANDORJA PROJECT DATA DATE:PROJECTNUMBER: 3754-15 RUN TIME : 14:01:11

AREA WORK SE0 WORK UNITS LJNIT WAGE MANHR COST ESTIMATENO. CLAS NO. CAT. DESCRIPTION OUANTITY COST (MH) RATE TOTAL SOURCE

241




GRINDING







241.4811.02 400 PUMPBOX - SINGLE




1 EA MAT 9000,00




9000 E






LAB 70.00 34.00 70 2300






EOP 400,00




400






SUB




0







ITEM COST








11700




241.4811.03 400 PUMPBOX SINGLE




1 EA MAT 9000,00




9000 E






LAD 70.00 34,00 70 2380






EOP 400.00




400






SUB




0








ITEM COST ---------









__11280






241 GRINDING




TOTAL 4205









1881070




LEGEND: C-CALCULATIONBASED ON OUOTES E ESTIMATED FIRM 0-000TATION



KILDORN MANAGEMENTSYSTEMS ADRF PROJECTESTIMATE PAGE NO, : 27

FIMAS
ANDORJA PROJECT
PROJECTNUMBER: 3754-15

AREA DETAIL RUN DATE 18JUL91
DATA DATE:
RUN TIME : 14:01:11

AREA WORK SE0 WORK
NO. CLAS NO. CAT. DESCRIPTION

UNITS UNIT WAGE MANHR
OUANTITY COST (MH) RATE TOTAL

COST ESTIMATE
SOURCE

242 SUPERSLIGPIGMENT X TONER






242.2310.02 200 SURGE TANK (PIGMENT)7000 DIA X 7500H 1 EA MAT 27000.00




27000




LAB 335.00 34.00 385 13090




EOP 5000.00




5000




SUB




0






ITEM COST -------






45090




242.2310.03 200 SURGE TANK (SUPERSLIG)7000 DIA X 750011 1 EA MAT 27000,00




27000




LAB 335.00 34.00 385 13090




EOP 5000,00




5000




SUB




0







ITEM COST -








45090




242.4101.01 400 REGRIND MILL - SUPERSLIG- 1500 PIA X 1 EA MAT 75000.00




75000 0




300L C/W 93.7KW DRIVE - COMPLETEWITH




LAB 120.00 34.00 120 4030




FEED CHUTE (USED)




EOP 3500.00




3500





SUB





0







ITEM COST -.....-







82530




242.4106.01 400 GRINDINGMILL - VERTICAL/ASITATED 1 EA MAT 210000,00




210000 0




(SUPERSLIG)540t/YR CAP'Y CW 75KW DRIVE




LAD 90.00 34.00 90 3060




AND COMPLETEWITH RECYCLEPUMP AND BOX




EOP 1600.00




1600





SUD





0







ITEM COST ---------








214660




242.4120.01 400 FLOTATIONCELLS (P2OSPHATE)1.4m3 EA - 1 1 EA MAT 60000.00




60000




BANK OF 6 C/W 4KW DRIVES




LAB 150.00 34.00 150 5100





EOP 900.00




900





SUB









66000




LEGEND: C-CALCULATIONPASED ON OUOTES E-ESTIMATED r-FIRM 0-0UOTATION



KILEORN MANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE

FIMAS AREA DETAIL
ANDORJA PROJECT
PROJECT NUMBER: 3754-15




PAGE NO, : 20

RUN DATE 18JUL91
DATA DATE:
RUN TIME : 14:01:11

AREA WORK SE0 WORK
NO. CLAS NO, CAT. DESCRIPTION OUANTITY

UNITS UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

242




SUPERSLIGPIGMENT 8 TONER






242.4120,02 400 FLOTATIONCELLS (SILICATE)BANK OF 6 X 1 EA MAT 60000,00




60000 0




1,4m3 C/W 4KW DRIVES




LAB 150.00 34,00 150 5100





EOP 900.00




900





SUB




0






ITEM COST -.







66000




242.4142.02 400 CYCLONES (USED) CLASSIFYING- 375 DIA 2 EA MAT 5000.00




10000 0





LAE 90.00 34,00 180 6120





EOP 500.00




1000





SUB




0







ITEM COST ---------








17120




242.4142.04 400 CYCLONES - CLASSIFYING- 254 DIA - 1 EA MAT 4000.00




4000 0




(USED)




LAB 90,00 34,00 90 3060






EQP 400,00




400






SUB




0







ITEM COST - -----








7460




242.4151.09 400 AC PUMPS - (MAGNETICSEPARATORFEED) 100 1 EA MAT 6000.00




6000 0




X 75 C/W 15KW MOTOR




LAB 50.00 34,00 50 1700






EOP 300,00




300






SUB




0







ITEM COST








8000




242.4151,12 400 AC PUMP (PIGMENTSURGE) 100 X 75 C/W 1 EA MAT 6000,00




6000 0




15KW MOTOR




LAB 50.00 34,00 50 1700






EQP 300,00




300






SUB




0







ITEM COST .








8000




LEGEND: C-CALCULATIONPASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILDORNMANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. : 29

FIMAS AREA DETAIL RUN DATE : 10JUL91
ANDORJAPROJECT DATA DATE:
PROJECTNUMBER: 3754-15 RUN TIME : 14:01:11

AREA WORK SEO WORK UNITS UNIT WAGE MANHR COST ESTIMATE
NO. CLAS NO. CAT. DESCRIPTION OUANTITY COST (MH) RATE TOTAL GOURCE

242




SUPERGLIGPIGMENT Z TONER






242,4151.13 400 AC PUMP (PIGMENTFILTRATERETURN) 38 X 1 EA MAT 4500.00




4500 o




25 C/W 3.7KW MOTOR




LAB 34.00 34.00 34 1156





EOP 200.00




200





GUB




o






ITEM COST







5856




242.4151.41 400 AC PUMP (SUPERSLIGSURGE) 100 X 75 C/W 1 EA MAT 6000.00




6000 0




15KW MOTOR




LAB 50.00 34.00 50 1700





EOP 300.00




300





SUB




o






ITEM COST








8000




242.4152.01 400 VERT PUMP WITH TANK (PHOSPHATE/SILICATE) 1 EA MAT 5000.00




.,?2
o




LAD 40.00 34.00 40






EOP 200.00




200






SUB





o







6560




242.4152.22 400 VERT PUMP WITH TANK (SPIRALGRAVITY 4 EA MAT 6000.00




2
E




SEPARATORS)




LAB 50.00 34.00 200






EOP 300.00




1200






SUB





0







ITCM COGT -- -----








32000




242.4152.27 400 VERT PUMP WITH TANK (SUPERSLIGREGRIND)
50 X 38 C/W 19KW MOTOR

1 EA MAT

LAB

6000.00
50.00 34.00 50 .(;88 E





EOP 300.00




300






SUB





0




ITCM COST ---------
8000

LEGEND: C•CALCULATIONBASED ON OUOTES E•ESTIMATED F-FIRM 0-0UOTATION



KILBORNMANAGEMENTSYSTEMSADRF PROJECTESTIMATE PAGENO,: 30

FIMAS AREA DETAIL RUN DATE : 18JUL91

ANDGRJA PROJECT DATA DATE:

PROJECTNUMBER:3754-15 RUNTIME: 14:01:11

AREA WORK SE0 WORK UNITS
NO. CLAS NO, CAT. DESCRIPTION OUANTITY

242 SUPERSLIGrIGMENT g TONER




UNIT
COST (MH)

WAGE
RATE

MANHR
TOTAL

COST ESTIMATE
SOURCE

242.4227.01 400 FILTER PRESS (PIGMENT)300 X 300 X 10 1 EA MAT 11000.00




11000 0




PLATES (USED)




LAB 200.00 34.00 200 6800





EOP 1000.00




1000





SUB




0






ITEM COST







13800




242.4231.06 400 MAGNETICSEPARATOR- COARSE SUPERSLIG 1 EA MAT 3000.00




3000 0




916 DIA X 900W C/W 2.2KW MOTOR




LAB 100.00 34.00 100 3400





EOP 500.00




500





SUB




0







ITEM COST ---------








11900




242.4231.07 400 MAGNETICSEPARATOR- FINE SUPERSLIG916 2 EA MAT 3000.00




16000 0




DIA X 900W C/W 2.21'WDRIVES




LAB 100.00 34.00 200 6800






EOP 500.00




1000






SUB





0







ITEM COST








23800




242.4230.01 400 GRAVITY SEPARATORS- PRIMARY TWIN START 2 EA MAT 48000.00




96000 0




SPIRALS - 2 BANKS OF 8




LAB 80.00 34.00 160 5440






EOP 1000.00




2000






SUB





0







ITEM COST








103440




242.4238.03 400 GRAVITY SEPARATORS- SECONDARYTWIN 1 EA MAT 44000.00




44000 0




START SPIRALS - 1 BANK OF 7




LAB 40,00 34.00 40 1360






EOP 1000.00




1000






SUB





0







ITEM COST ---------








46360




LEGEND: C.CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILBORN MANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO, : :z1

FIMAS
ANDORJAPROJECT
PROJECTNUMBER: 3754-15

AREA DETAIL RUN DATE : 18JUL91
DATA DATE:
RUN TIME 14:01:11

AREA WORK SE0 WORK UNITS
NO. CLAS NO, CAT. DESCRIPTION OUANTITY

242 SUPERSLIGPIGMENT Z TONER




UNIT
COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

242.4238.04 400 GRAVITYSEPARATORS- TERTIARYTWIN START 1 EA MAT 32000.00




32000




SPIRALS 1 DANK OF 5




LAB 40.00 34.00 40 1360





EOP 1000.00




1000





SUB




0






ITEM COST ---------







34360




242.4239.01 400 CONCENTRATINGTABLES - TRIPLE DECK 4 EA MAT 50000.00




200000 0




LAB 60.00 34.00 240 8160





EOP 1000.00




4000





SUB









ITEM COST -








212160




212.4317.02 400 AGITATOR (TANK 42310-02)..C/W 22KW DRIVE 1 EA MAT 31000.00




31000 0





LAD 80,00 34.00 80 2720






EOP 1200.00




1200






SUB





0







ITEM COST ---------








34920




242.4317.03 400 AGITATOR (TANK 12310.03)C/W 22KW DRIVE 1 EA MAT 31000.00




31000






LAD 80.00 34.00 80 2720






EOP 1200.00




1200






SUB





0







ITEM COST -








34920




242.4432.19 400 CHUTES: TO/FROM SUPERSLIGREORIND MILL; 5 t MAT 2000.00




14000 E




FROM FILTER PRESS TO KILN




LAB 50.00 34.00 250 8500






EOP 400.00




2000






SUB





0








24500




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILBORN MANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. : 32

FIMAS
ANDORJA PROJECT
PROJECT NUMBER: 3754-15

AREA DETAIL RUN DATE 18JUL91
DATA DATE:
RUNTIME 14:01:11

AREA WORK SEG WORK UNITS
NO. CLAS NO. CAT, DESCRIPTION GUANTITY

242 SUPERSLIGPIGMENT & TONER




UNIT WAGE
COST (MH) RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

242,4436.01 400 DIVERTERBOX - 4 WAY - CONCENTRATING 1 EA MAT 9000.00




9000 E




TAPLES (ALLOWANCE) LAB 70.00 34,00 70 2380




Ear 500.00




500




SUB




0





ITEM COST






11830




242.4531.01 400 KILN (PIGMENTDRYER) 560 DIA X 3660 1 EA MAT 53000.00




53000 G




LAB 200.00 34.00 200 6800




EGP 1600.00




1600




SUB




0





ITEM COST ---------






__61400





242 SUPERSLIGPIGMENT & TONER




TOTAL 3684







1238856




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F FIRM G-GUOTATION



KILBORNMANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. 1 33

FIMAS AREA DETAIL RUN DATE : 18JUL91

ANDORJAPROJECT DATA DATE:

PROJECTNUMBER: 3754-15 RUN TIME : 14:01:11

AREA WORK SEO WORK UNITS
NO. CLAS NO. CAT. DESCRIPTION GUANTITY

243 MAGNETITE




UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

243.2310.04 200 SURGE TANK (MAGNETITE)10500 DIA X 11000 1 EA MAT 59000.00




59000 E




LAB 1560,00 34,00 1560 53040





EOP 11000.00




11000





SUB




ITEM COST ---------
0







123040




243.2310.05• 400 THICKENERTANK - 17000 DIA 1 EA MAT 30000.00




30000 E




LAD 800,00 34.00 800 27200





EOP 6000.00




6000





SUB




0






ITEM COST ---------







63200




243.4101.02 400 REGRIND MILL (MAGNETITE)2440 DIA X 3660 1 EA MAT 110000,00




110000 a




C/W 261KW MOTOR AND FEED CHUTE (USED)




LAD 950,00 34.00 950 32300






EOP 7500.00




7500






SUB





0







ITEM COST








149800




243.4142.05 400 CYCLONES - CLASSIFYING- 254 DIA (USED) 4 EA MAT 4000.00




16000 0





LAD 25.00 34.00 100 3400






EOP 500.00




2000






SUB




ITEM COST -----......2







21400




243.4151.14 400 AC PUMPS (MAGNETITESURGE) 100 X 75 C/W 1 EA MAT 6000.00




6000 0




7.5KW DRIVE




LAB 32.00 34.00 32 1008






EGP 200.00




200






SUB





0







ITEM COST ---------








7288




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F FIRM 0-0UOTATION



KILBORNMANAGEMENTSYSTEMS ADRF

FIMAS
ANDORJAPROJECT
PROJECT NUMBER: 3754-15

PROJECT ESTIMATE


AREA DETAIL

PAGE NO,

RUN DATE
DATA DATE:
RUN TIME :

34

10JULS1

14:01:11

AREA WORK SEG WORK UNITS
NG. CLAS NO. CAT. DESCRIPTION GUANTITY

243 MAGNETITE




UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

243.4151.15 400 AC PUMPS (SUPERSLIG/MAGNETITEFILTRATE 1 EA MAT 4500.00




4500




RETURN) 23 X 23 C/W 3.7KW DRIVE




LAB 34.00 34.00 34 1156





EOP 200,00




200





SUB




ITEM COST
0

• _







5856




243.4151.18 400 AC PUMPS (THICKENERU/FLOW) - 50 X 38 1 EA MAT 4000.00




4000




C/W 7.5KW MOTORS




LAB 36.00 34.00 36 1224





EGP 400.00




400





SUB




0







ITEM COST








5624




243.4151.20 400 AC PUMPS (MAGNETITEREGRIND) 150 X 100 1 CA MAT 13000.00




13000 0




C/W 56KW MOTORS




LAD 40.00 34.00 40 1360






EGP 400.00




400






SUB





0







ITEM COST








14760




243.4152.28 400 VERT PUMPS (CONC TABLES TAILS) 350 X 300 2 EA MAT 55000.00




110000 0




C/W 150KW MOTORS




LAB 80,00 34.00 160 5440






EOP 000.00




1600






SUB





0







ITEM COST ---------








117040




243.4153.03 400 SUMP PUMP (MAGNETICS)100 C/W 3.7KW 1 EA MAT 6000.00




6000 0




MOTOR




LAB 32,00 34.00 32 1000






EGP 300.00




300






SUB





0







ITEM COST ---------








7388




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILBORNMANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE rAGE NO. : 35

FIMAS AREA DETAIL RUN DATE : 10JUL91
ANDORJAPrOJECT DATA DATE:
PROJECTNUMBER: 3754-15 RUN TIME : 14:01:11

AREA WORK SEG WORK UNITS UNIT WAGE MANHR COST ESTIMATE
NO. CLAS NO. CAT. DESCRIPTION GUANTITY COST (MH) RATE TOTAL SOURCE

243 MAGNETITE





243.4221.01 400 DISC FILTER (SUPERSLIG/MAGNETITE)2700 1 EA MAT 100000.00




100000 0
DIA X 10 DISC C/W 2 X 2.2KW DRIVES




LAB 250.00 34.00 250 0500




(USED)




EGP 2000.00




2000




SUB




0





ITEM COST






110500




243.4231.09 400 MAGNETICSEPARATORS- GROUND MAGNETITE 3 EA MAT 10000.00




30000 a
916 DIA X 1200 C/W 2.2KW MOTORS




LAB 110.00 34,00 330 11220




EQP 500.00




1500




SUB




0






42720




243.4317.04 400 AGITATOR (TANK #2310-04)C/W 75KW DRIVE 1 CA MAT 52000.00




52000 0




LAD 160.00 34,00 160 5440





EOP 1600.00




1600





SUB




0






59040




243.4318.01 400 MECHANISMFOR 17000 DIA THICKENERC/W 1 EA MAT 120000.00




120000 0
BRIDGE, RAKE AND 3,7KW DRIVE




LAB 800.00 34.00 800 27200





EOP 6500.00




6500





SUB




0






153700




243.4432.22 400 CHUTES: MILL - PUMPDOXIMAGNCTIC 5 t MAT 2000.00




14000 E
SEPARATORS- PUMPBOX




LAB 54.00 34.00 270 9100





EQP 400.00




2000





SUB




0






25180




LEGEND: C-CALCULATIONBASED ON GUOTES E-ESTIMATED F-FIRM 0-0UOTATION







KILBORN MANACEMENTSYSTENS ADRF PROJECT ESTIMATE

FIMAS AREA DETAIL




PAGE NO. :

RUN DATE :

36


1CJUL91
ANDORJA rROJECT






DATA DATE:




PROJECTNUMBER: 3754-15





RUN TIME : 1401:11

AREA WORK SEO WORK




UNITS




UNIT WAGE MANHR COST ESTIMATE
NO. CLAS NO. CAT,

243

DESCRIPTION GUANTITY

MAGNETITE




COST (MH) RATE TOTAL




SOURCE

243.4811.06 400 PUMPBOX (SINGLE) 1 EA NAT 9000.00




9000 E




LAB 70.00 34.00 70 2330





EGP 400.00




400





SUB




0







11730




243.4832.01 400 RECEIVER (SUPERSLIG/MAGNETITEFILTRATE) 1 EA MAT 7000.00




7000 E




(ALLOWANCE)




LAB 40.00 34.00 40 1360





EGP 200.00




200





SUB




0







ITEM COST ---------








__8560




243 MAGNETITE





TOTAL 5664








926876




LEGEND: O-CALOULATIONBASED ON GUOTES E-ESTIMATED F-FIRM 0-0UOTATION
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KILDORNMANAGEMENTSYSTEMS ADRF

FIMAS
ANDORJA PROJECT
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PROJECTESTIMATE


AREADETAIL




PAGENO. : 37

RUNDATE : 18JULS1
DATA DATE:
RUN TIME : 14:01:11

AREAWORKSEOWORK




UNITS




UNIT WAGE MANHR COST ESTIMATE

NO. CLAS NO. CAT. DESCRIPTION OUANTITY




COST (MH) RATE TOTAL




SOURCE

244




APATITE






244.2310.06 400 TANK (SULPHIDECONDITIONER)6000 DIA X 1 EA MAT 22000.00




22000 E




6000




LAB 582.00 34.00 532 19708





EOP 4000,00




4000





SUB




0







ITEM COST ---------








45738




244.2310.07 200 TANK (APATITECONDITIONER)6000 DIA X 1 EA MAT 22000.00




22000 E




6000




LAB

EOP

582.00
4000.00

34.00 582 19708
4000





SUB




0







ITEM COST








45788




244.4120.03 400 FLOTATIONCELLS (SULPHIDEROUGHER)- 1 EA MAT 105000.00




185000 0




BANK OF 6 X 14.2m3C/W 30KW DRIVES




LAB 400.00 34.00 400 13600






EOP 3000.00




3000






SUD





0








ITEM COST ---------









201400




244.4120.04 400 FLOTATIONCELLS (APATITEROUGHER)DANK 1 EA MAT 105000.00




185000 0




OF 6 X 14.2m3C/W 30KW DRIVES




LAB 400.00 34.00 400 13600






EOP 3000.00




3000






SUA





0








ITEM COST ---------









201600




244.4120.05 400 FLOTATIONCELLS (APATITECLEANER)DANK 1 EA MAT 172000.00




172000 0




OF 6 X 8.5m3 C/W 22KW DRIVES




LAB 400.00 34.00 400 13600






EOP 2500.00




2500






SUB





0








ITEM COST









180100




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILBORN MANAGEMENTSYSTEMS ADRF

FIMAS
ANDORJA PROJECT
PROJECTNUMBER: 3754-15

AREA WORK SEG WORK
NO. CLAS NO. CAT. DESCRIPTION

PAGE NO,

RUN DATE
DATA DATE:
RUN TIME :

UNITS UNIT WAGE MANHR COST
QUANTITY COST (MH) RATE TOTAL

38


10JUL91

14:01:11

ESTIMATC

SOURCE

PROJECT ESTIMATE


AREA DETAIL

244




APATITE






244.4151.22 400 AC PUMPS (APATITEFILTRATERETURN) 38 X

25 C/W 3.7KW MOTOR
1 EA MAT


LAB

EQP

4500.00
34.00
200.00

34.00 34
4500
1156
200

0




SUB




0






ITEM COST ---------







5856




244.4151,23 400 AC PUMPS (APATITETHICKENERU/FLOW) 30 X
25 C/W 3.7KW DRIVE

1 EA MAT

LAB

EOP

4500.00
34,00
200.00

34.00 34
4500
1156
200

0




SUB




0







ITEM COST








5856




244.4151.24 400 AC PUMP TAILINOS (ALLOWANCE) 1 EA MAT

LAD

10000.00
60.00 34.00 60

10000
2040






EGP 300.00




300






SUB





0







ITEM COST ---------








12340




244.4151.25 400 AC PUMPS (APATITECLEANER TAILS) 50 X 38
C/W 7.5KW MOTOR

2 EA MAT

LAR

EQP

5000.00
36.00
200.00

34.00 72
10000
2448
400

0





SUB





0







ITEM COST








12848




244.4152.02 400 VERT PUMP (SULPHIDEROUGHER) 1 EA MAT 5000.00




5000






LAB 40.00 34.00 40 1360






EGP 200.00




200






SUB





0







ITEM COST ---------








6560




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-GUOTATION



KILBORN MANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. : 39

FIMAS AREA DETAIL RUN DATE : 10JUL91
ANDORJA PROJECT DATA DATEt
PROJECT NUMBER: 3754-15 RUN TIME : 140111

AREA WORK SEG WORK UNITS
NO. CLAS NO. CAT. DESCRIPTION OUANTITY

244 APATITE




UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

244.4152.03 400 VERT PUMP WITH TANK (APATITERO(JGHER) 1 EA MAT 5000,00




5000 0




LAB 40.00 34.00 40 1360





EOP 200.00




200





SUB




0






ITEM COST ---------







6560




244.4152.04 400 VERT PUMP WITH TANK (APATITESCAVENGER) 1 EA MAT 5000.00




5000 G




LAD 40,00 34.00 40 1360





EOP 200.00




200





SUB




0






ITEM COST







6560




244.4152.05 400 VERT PUMP WITH TANK (APATITECLEANER) 1 EA MAT 5000.00




5000 0





LAD 40.00 34.00 40 1360






EOP 200.00




200






SUB





0







ITEM COST








6560




244.4152,06 400 VERT PUMP WITH TANK (APATITESECOND 1 EA MAT 5000.00




5000 9




CLEANER)




LAB 40.00 34.00 40 1360






EOP 200,00




200






SUB





0







ITEM COST ---------








6560




244.4223.01 400 BELT FILTER (2440 X 6100) C/W 5.6KW 1 EA MAT 160000.00




160000 G




MOTOR (USED)




LAB 350.00 34.00 350 11900






EOP 2000.00




2000






SUB





0







ITEM COST -----......-








173900




LEGEND: C-CALCULATIONBASED ON GUOTES E-ESTIMATED F-FIRM G-OUOTATION



KILDORN MANAGEMENTSYSTEMS ADRF

FIMAS
ANDORJA PROJECT
PROJECT NUMBER: 3754-15

PROJECT ESTIMATE PAGE NO. : 40

AREA DETAIL RUN DATE 10JUL91
DATA DATE:
RUNTIME : 14:01:11

AREA WORK SE0 WORK
NO. CLAS NO. CAT. DESCRIPTION GUANTITY

244 APATITE

UNITS




UNIT
COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

244.4317.05 400 AGITATOR (TANK#2310.06)C/W 15KW DRIVE 1 EA MAT 24000.00




24000 fl





LAB 70.00 34.00 70 2300





EGP 000.00




800





SUB




0







ITEM COST








27100




244.4317.06 400 AGITATOR (TANK #2310.07)C/W 15KW DRIVE 1 EA MAT 24000.00




24000 0





LAB 70,00 34.00 70 2380





EOP 000.00




800





SUB




0







ITEM COST ---------








27100




244.4310.02 400 THICKENERHI CAP'Y (APATITE)20000 DIA 1 EA MAT 102000.00




102000 fl




C/W TANKr RAKEr LIFT AND 3.7KW DRIVE




LAB

EOP

800.00
6500.00

34.00 800 27200
6500






SUP





0








ITEM COST ---------








135700




244.4811.08 400 PUMPBOX (APATITECLEANER TAILS) 1 EA MAT 9000.00




9000






LAD 70.00 34.00 70 2300






EGP 400.00




400






SUB





0








ITEM COST









11700




244.4032.02 400 RECEIVER (APATITEFILTRATE)(ALLOWANCE) 1 EA MAT 7000.00




7000 E






LAB 40.00 34.00 40 1360






EGP 200.00




200






SUB





0








ITEM COST









-8560




LEGEND: C-CALCULATIONBASED ON GUOTES E-ESTIMATED F-FIRM 0-GUOTATION



KILDORNMANAGEMENTSYSTEMSADRF PROJECTESTIMATE PAGCNO.: 41

FIMAS AREADETAIL RUNDATE: 10JULS1
ANDORJA DROJECT

DATA DATE:

PROJECTNUMBER:375415
RUNTIME: 14:01:11

AREAWORKSE0WORK UNITS UNIT WAGE MANHR COST ESTIMATE

NO. CLASNO.CAT.DESCRIPTION OUANTITY COST(MH) RATE TOTAL SOURCE

244 APATITE

244APATITE TOTAL 4164

1136876

LEGEND: C•CALCULATIONBASEDON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILDORN MANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. : 42

FIMAS AREA DETAIL RUN DATE 10JUL91
ANDORJA PROJECT DATA DATE:
PROJECT NUMBER: 3754-15 RUNTIME: 14:01:11

AREA WORK SE0 WORK UNITS
NO. CLAS NO. CAT, DESCRIPTION OUANTITY

246 REAGENTS

UNIT
COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE
SOURCE

246.2310,08 400 TANK (POTABLEWATER) (ALLOWANCE) 1 EA MAT 10000.00




10000




LAD 264.00 40.00 264 10560




EOP 200.00




200




SUB




0






ITEM COST







20760

246.2310.09 100 TANK (PROCESSWATER) (ALLOWANCE) 1 EA MAT 30000.00




30000




LAD 794.00 34.00 794 26996





EGF' 9000.00




9000





SUB





0







ITEM COST --------








65996

246.4151.27 400 AC PUMF'(FLOCCULANT)25mm C/W 2.2KW 2 EA MAT 4500.00




9000




MOTOR




LAB 30.00 34.00 60 2040





E0P 200.00




400





SUP





0







ITEM COST -








11440

246.4151.29 400 AC PUMP (XANTHATE)25mm C/W 2.2KW MOTOR 1 EA MAT 4500.00




4500





LAD 30.00 34.00 30 1020





EOF' 200.00




200





SUB





0







ITEM COST








5720

246.4151.30 400 AC PUMF'(PEROLATRAC 857) 25mm C/W 2.2KW 1 EA MAT 4500.00




4500




MOTOR




LAB 30.00 34.00 30 1020





EOP 200.00




200





SUB





0







5720

LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILBORN MANAGEMENTSYSTEMS ADRF

FIMAS
ANDORJAPROJECT
PROJECTNUMBER: 3754-15

PROJECT ESTIMATE


AREA DETAIL

PAGE NO. : 13

RUN DATE 10JUL91
DATA DATE:
RUN TIME : 14:01:11

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

246 REAGENTS

UNITS
OUANTITY




UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE
SOURCE

246.4151.31 400 AC PUMP (DOW 250) 25mm C/W 2.2KW MOTOR 1 EA MAT 4500.00




4500




LAB 30.00 34.00 30 1020




EOP 200,00




200




SUB




0






ITEM COST







5720

246.4151.32 400 AC PUMPS (PROCESSWATER) (ALLOWANCE) 2 EA MAT 2000.00




4000




LAB 40.00 34,00 80 2720




EGP 200.00




400




SUB




0






ITEM COST -








7120

246.4151.34 400 AC PUMPS (GLANDWATER) (ALLOWANCE) 2 EA MAT 3000.00




6000





LAB 40.00 34.00 80 2720





EGP 200.00




400





SUB





0







ITEM COST ---------








9120

246.4151.36 400 AC PUMP (NAON)25mm C/W 2.2KW MOTOR 1 EA MAT 4500.00




4500





LAB 30.00 34.00 30 1020





EGP 200,00




200





SUB





0







....ITEM COST








5720

246.4151.37 400 AC PUMP (AMINE)25mm C/W 2.2KW MOTOR 1 EA MAT 4500.00




4500





LAP 30.00 34.00 30 1020





EOP 200.00




200





SUB





0







5720

LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F FIRM 0-0UOTATION



KILDORN MANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO, : 44

FIMAS
ANDORJA CROJECT
PROJECTNUMBER: 3754-15

AREA DETAIL RUNDATE 10JUL91
DATA DATE:
RUNTIME : 14:01:11

AREA WORK SE0 WORK UNITS
NO. CLAS NO. CAT. DESCRIPTION OUANTITY

246 REAGENTS




UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

246.4151.38 400 AC PUMP (DEXTRIN)25mm C/W 2.2KW MOTOR 1 EA MAT 4500,00




4500 O




LAB 30.00 34.00 30 1020





EOP 200,00




200





SUB




0






ITEM COST







5720




246.4159.01 400 BARREL PUMPS C/W 0.75KW MOTORS 12 EA MAT 1000.00




12000 0




LAD 5.00 34.00 60 2040





EOP 100.00




1200





SUB




0






ITEM COST -------








15240




246.4163.01 400 BLowER(1rscFILTER) 1 EA MAT 26000.00




26000 0




LAD 100.00 34.00 100 3400






EOP 500.00




500






SUP





0







ITEM COST ---------








29900




246.4163.02 400 BLOWER (FLOTATIONCELLS) 1 EA MAT 26000.00




26000 0





LAD 100.00 34.00 100 3400






EOP 500.00




500






SUR





0







ITEM COST ---------








29900




246.4163.03 400 AIR comrREssoR(PLANTAND INSTRUMENTAIR 1 EA MAT 40000.00




40000 E




- 215CFM @ 125PSIG 8 50 HP MOTOR C/W




LAB 100.00 34.00 100 3400





DRIER, RECEIVER 8 FIL(ER)




EOP 500.00




500






SUD





0







ITEM COST - - - --








43900




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILBORN MANAGEMENTSYSTEMS ADRF

FIMAS
ANDORJA PROJECT
PROJECTNUMBER: 3754-15

PROJECTESTIMATE


AREA DETAIL

PAGE NO. : 45

RUN DATE 18JUL91
DATADATE:
RUN TIME : 14:01:11

AREA WORK SE0 WORK

NO, CLAS NO. CAT.

246

UNITS
DESCRIPTION OUANTITY

REAGENTS

UNIT

COST (MH)

WAGE

RATE

MANHR COST
TOTAL

ESTIMATE

SOURCE

246,4168,01 400 VACUUM PUMP (DISC FILTER)C/W 150KW 1 EA MAT 0.00




0 0




MOTOR SUPPLIEDWITH DISC FILTER




LAB 0.00 0.00 0 0





EOP 0.00




0





SUB




0






ITEM COST






0




246.4168.02 400 VACUUM PUMP (BELTFILTER) C/W 93.7KW 1 EA MAT 0.00




0 0




MOTOR SUPPLIEDWITH DELT FILTER




LAB 0.00 0.00 0 0





EOP 0.00




0





SUB




ITEM COST --------2






0




246.4317.07 400 AGITATOR (FLOCCULANT)C/W 0.75KW MOTOR 2 EA MAT 2000.00




4000 0





LAB 20.00 34.00 40 1360






EOP 100.00




200






SUB




0
ITEM COST - ____







5560




246.4441.03 400 HOIST 1 EA MAT 2500.00




2500 0





LAD 40.00 34.00 40 1360






EOP 500.00




500






SUB




0







ITEM COST ---------







4360




246.4011.09 400 TANKS (FLOCCULANT)1000 DIA X 1000H 2 EA MAT 3000.00




6000 E





LAD 20,00 34.00 40 1360






EOP 100.00




200






,SUB




0







ITEM COST ---------







7560




LFGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F FIRM 0-000TATION



KILDORNMANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. : 46

FIMAS AREA DETAIL RUNDATE : 18JUL91

ANDORJA PROJECT
DATA DATE:

PROJECT NUMBER: 3754-15
RUN TIME : 14:01:11

AREA WORK SE0 WORK UNITS

NO. CLAS NO. CAT. DESCRIPTION OUANTITY

246 REAGENTS




UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

246.4811.11 400 TANK (XANTHATE)2000 DIA X 2000 1 EA MAT 6000.00




6000 E




LAB 40,00 34.00 40 1360





EOP 200.00




200





SUB




ITEM COST -.
0

-----







7560




246.4011.12 400 TANK (DEROLALTRAC 857) 2000 DIA X 2000 1 EA MAT 6000.00




6000 E




LAB 40.00 34.00 40 1360





EOP 200.00




200





SUB




0






ITEM COST ---------








7560




246.4811.13 400 TANK (DOW 250) 2000 DIA X 2000 1 EA MAT 6000.00




4000 E





LAD 40.00 34.00 40 1360






EOP 200.00




200






SUB





0







ITEM COST ---








7560




246.4811.14 400 TANK (AMINE)2000 DIA X 2000 1 EA MAT 6000.00




6000 E





LAD 40.00 34.00 40 1360






EOP 200.00




200






SUR





0







ITEM COST ---------








7560




246.4011.15 400 TANK (DEXTRIN)2000 DIA X 2000 1 EA MAT 6000.00




6000 E





LAD 40.00 34.00 40 1360






EOP 200.00




200






SUB





0







ITEM COST ---......-...-








7560




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILDORNMANAGEMCNTSYSTEMS ADRF rROJECTESTIMATE PAGCNO. : 47

FIMAS AREADETAIL RUNDATE : 18JUL91
ANDORJAPROJECT DATADATE:
PROJECTNUMBER: 3754-15 RUN TIME : 14:01:11

AREAWORKSEOWORK UNITS UNIT WAGE MANHR COST ESTIMATE
NO. CLASNO.CAT.DESCRIPTION QUANTITY COST (MH) RATE TOTAL SOURCE

246 REAGENTS

246.4811.16 400 TANK (NAOH)2000DIA X 2000 1 EA MAT 6000.00 6000 E
LAB 40,00 34.00 40 1360
EOP 200.00 200
SUB 0

ITEMCOST

246 REAGENTS TOTAL 2178

LEGEND: C-CALCULATIONBASEDON GUOTES E-ESTIMATED r-FIRM G-GUOTATION

__2560

330536



KILDORN MANAGEMENTSYSTEMS ADRF

FIMAS
ANDORJA PROJECT
PROJECTNUMBER: 3754-15

PROJECTESTIMATE


AREA DETAIL

PAGE NO. 48

RUN DATE 113JUL91
DATA DATE:
RUN TIME : 14:01:11

AREA WORK SEG WORK UNITS
NO. CLAS NO. CAT. DESCRIPTION GUANTITY

270 PRODUCT STORAGE & LOADOUT/SHIPPING




UNIT

COST (MH:

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

270.1322.04 100 ROCK EXCAVATIONFOR STOCKPILECOVERS 42 m3 MAT 10.00




420




(FOOTINGS)




LAB 1.00 27.00 42 1134





EGP 23,00




966





SUB




0






ITEM COST







2520




270.2021.07 200 CONCRETETO FOOTINGS (STOCKPILECOVERS) 42 113 MAT 320.00




13440





LAD 7.00 27.00 294 7938





EOP 20.00




840





SUB




0







ITEM COST ---------








22218




270,2210.05 200 STRUCTURALSTEEL FRAMING (STOCKPILE 250 t MAT 2200,00




550000





COVERS)




LAB

EOP

18,00
300.00

34.00 4500 153000
75000






SUD





0







ITEM COST ---------








778000




270.2210.06 200 SUPPORT STRUCTUREFOR THE LOAD-OUT 1 LS MAT 25000.00




25000





HOPPER - (ALLOWANCE)




LAB 1500.00 27.00 1500 40500






EOP 2500,00




2500






SUB





0







ITEM COST .....-








68000




270.2210,03 200 TRANSFERHOUSE ON JETTY - 711X 711X2011 27 t MAT 2200,00




59400 E




HIGH - STRUCTURALSTEEL FRAMING




LAB 18.00 34,00 486 16524






EOP 300.00




8100






SUB





0







ITEM COST ------------








84024




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F-FIRM 0-0UOTATION



KILDORN MANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NU.: 49

FIMAS AREA DETAIL RUNDATE 18JUL91
ANDORJA PROJECT DATA DATE:
PROJECTNUMBER: 3754-15 RUN TIME 14101:11

AREA WORK SE0 WORK
NO. CLAS NO, CAT. DESCRIPTION

270 PRODUCT STORAGE Z LOADOUT/SHIPPING

UNITS
OUANTITY

UNIT

COST (MH)

WAGE

RATE

MANHR

TOTAL

COST ESTIMATE

SOURCE

270.2225.04 200 STAIRS - INCLUDINGHANDRAIL 30 M MAT 250.00




7500 E




LAB 4,00 34.00 120 4030





EOP 0,00




0





SUB




0






ITEM COST







11580




270.2410,03 200 SIDING - TRANSFERHOUSE 560 M2 MAT 20.00




11200 E




LAD 1620 27,00 4572 18144





EOP 20,00




11200





SUB




0







ITEM COST -- -----








40544




270.2430.04 200 ROOF - TRANSFERHOUSE 50 m2 MAT 15.00




750 E





LAD 1,00 27,00 50 1350






EOP 20,00




1000






SUB





0







ITEM COST .








3100




270.2430,05 200 METAL ROOF OVER STOCKPILES 3500 m2 MAT 15.00




52500 E





LAD 0.14 27,00 560 15120






EQP 13,00




45500






SUB





0







ITEM COST .








113120




270.4432.01 400 CHUTES 1N TRANSFERSTRUCTURES 10 t MAT 2800,00




28000






LAB 70.00 34.00 700 23800






EOP 400.00




4000






SUB





0







ITEM COST








55800




LEGEND: C-CALCULATIONBASED ON GUOTES E-tSTIMATED F-FIRM OTOUOTATION



KILBORN MANAGEMENTSYSTEMS ADRF PROJECT ESTIMATE PAGE NO. : efl
QG

FIMAS AREA DETAIL RUN DATE : 10JUL91ANDORJA PROJECT DATA DATE:PROJECTNUMBER: 3754-15 RUN TIME : 14:01:11
AREA WORK SEO WORK
NO. CLAS NO. CAT, DESCRIPTION

UNITS UNIT WAGE MANHP COST ESTIMATE
OUANTITY COST (MH) RATE TOTAL SOURCE

400 TAILINGSMANAGEMENT






400.2023.11 200 CONCRETECHAMBER 2 m sa X 10 m HIGH FOR 25 m3 MAT 500.00




12500 E




TAILINGSDISPERSAL




LAP 50.00 27.00 1250 33750




EOP 200,00




5000




SUB




0






ITEM COST







51250




400.5000.01 500 TAILINGSLINE (HDP) 150mm DIA MILL 200 m MAT 25.00




5000 E




BUILDINGTO JETTY




LAB 0.30 34.00 60 2040




EOP 1.50




300




SUB




0







ITEM COST








7340




400.5000.02 500 OUTFALLLINE - 300mm DIA HDP 50 m MAT 50.00




2500 E





LAB 4.00 34.00 200 6800





EOP 100.00




5000





SUB





0







ITEM COST - ------







14300




400.5000.03 500 SEA WATER INTAKE 150mm DIA HDP 50 m MAT 25.00




1250 E





LAB 2,00 34.00 100 3400





EOP 100,00




5000





SUR





0







ITEM COST -- _____







9650




400.5000.04 500 ENTRAINEDAIR TO SHORE 50mm HDP 50 m MAT 15.00




750 E




(ALLOWANCE)




LAB 3,00 34.00 150 5100





EOP -100.00




5000





SUP





0







ITEM COST -------







10850




LEGEND: C.CALCULATIONBASED ON OUOTES E-ESTIMATED F.FIRM 0-0UOTATION



7--

KILDORNMANAGEMENTSYSTEMSADRF PROJECTESTIMATE PAGCNO.: 53

FIMAS AREADETAIL RUNDATE 10JUL91

ANDORJAPROJECT
DATADATE

PROJECTNUMBER:3754-15
RUNTIME 14:01:11

AREAWORKSEQWORK UNITS UNIT WAGE MANHR COST ESTIMATE

NO, CLASNO.CAT,DESCRIPTION QUANTITY COST(MH) RATE TOTAL SOURCE

400 TAILINGSMANAGEMENT

400TAILINGSMANAGEMENT TOTAL 1760

93390

LEGEND: C CALCULATIONBASEDONQUOTES C-ESTIMATED F FIRM 0-QUOTATION



KILDORNMANAGEMENTSYSTEMSADRF PROJECTCSTIMATE PAGENO.: 54

FIMAS AREADETAIL RUNDATE 10JUL91

ANDORJAPROJECT
DATADATE:

PROJECTNUMBER:3754-15 RUNTIME: 14:01:11

AREAWORKSEOWORK UNITS UNIT WAGE MANHR COST ESTIMATE
NO. CLASNO.CAT.DESCRIPTION OUANTITY COST(MN) RATE TOTAL SOURCE

520 MAINACCESSROAD

520.1120 01 100 ROADS(BYIBESTADKOMMUNE)

520MAINACCESSROAD

LEGEND: C•CALCULATIONBASEDONOUOTES E-CETIMATED F FIRM 0-OUOTATION

1 LS MAT 0.00
LAD 0.00 0.00
EOP 0.00
SUB

ITEMCOST---------
n

TOTAL

0



KILBORNMANAGEMENTSYSTEMS ADRF PROJECTESTIMATE PAGENO, : 55

FIMAS AREADETAIL RUNDATE : 10JUL71
ANDORJAPROJCCT DATADATE:
PROJECTNUMBER: 3754-15 RUNTIME : 14:01:11

AREAWORKSEOWORK UNITS UNIT WAGE MANHR COST ESTIMATE
NO, CLASNO.CAT.DESCRIPTION OUANTITY COST (MH) RATE TOTAL SOURCE

540 MARINEDOCK

540,2930.01 200 MARINEDOCK (BYIBESTADKOMMUNE)

540 MARINEDOCK

LEGEND: C-CALCULATIONBASEDON OUOTES E-ESTIMATED F-FIRM 0-GUOTATION

1 LS MAT 0,00 0
LAB 0.00 0,00 0 0
EOP 0.00 0
SUB 0

ITEMCOST ---------
0

TOTAL 0

0



KILBORNMANAGEMENTSYSTEMS ADRF PROJECTESTIMATE PAGCNO. : 56

FIMAS AREADETAIL RUN DATE : 10JUL91
ANDORJAPROJECT DATADATE:
PROJECTNUMBER: 3754-15 RUN TIME : 14101:11

AREAWORKSEG WORK UNITS
NO. CLASNO.CAT.DESCRIPTION GUANTITY

580 WATERSUPPLYOAM




UNIT WAGE
COST (MH) RATE

MANHR

TOTAL

COST ESTIMATE
SOURCE

580.1160.01 100 WATERSUPPLYDAM (BYIBESTADKOMMUNE) 1 LS MAT 0.00




0




LAD 0.00 0.00 0 0




EOP 0.00




0




SUB




0





ITEMCOST






- 0




500WATERSUPPLYDAM




TOTAL 0







0

COSTTYPE









D TOTAL 106917







16846781

LEGEND: C-CALCULATIONBASEDON GUOTES C-CSTIMATED F FIRM 0-GUOTATION



KILBORNMANAGEMENTSYSTEMS ADRF PROJECTESTIMATE PAGENO. : 57

FIMAS AREADETAIL RUN DATE : 10JUL91
ANDORJAPROJECT DATADATE:
PROJECTNUMBER: 3754-15 RUN TIME t 14:01:11

AREAWORKSEQWORK UNITS UNIT WAGE MANHR COST ESTIMATE
NO, CLASNO,CAT.DESCRIPTION QUANTITY COST (MH) RATE TOTAL SOURCE

660 CONSTR.INDIRECTS

660.9000,01 900 CONSTRUCTIONINDIRECTS(10%)

660 CONSTR.INDIRECTS

LEGEND: C-CALCULATIONBASEDON QUOTES E-ESTIMATED F-FIRM 0-QUOTATION

TOTAL 0

1604678

1 LS MAT 0.00 0 E
LAB 0.00 0 0
0,00
EOP 0.00 0
SUB 1684678

ITEMCOST---------
- 168962S



KILBORNMANAGCMCNTSYSTEMSADRF PROJECTESTIMATE PAGCNO,: 58

FIMAS AREADETAIL RUN DATE : 18JUL91
ANDORJA PROJECT

DATA DATE:

PROJECTNUMBER: 3754-15
RUN TIME : 14:01:11

AREAWORKSEOWORK UNITS UNIT WAGE MANHR COST ESTIMATE

NO. CLASNO. CAT.DESCRIPTION OUANTITY COST(MH) RATE TOTAL SOURCE

670 E.P.C.M,

670.9570.01 900 EPCM 1 LS MAT 0.00 0 E
LAB 0.00 0.00 0 0
EOP 0.00 0
SUB 20313460

ITEMCOST---------
- 207.8460

670 E.P.C.M. TOTAL 0

2038460

LEGEND: C-CALCULATIONBASEDON OUOTES E-ESTIMATED F FIRM 0-0UOTATION



KILDORN MANAGEMENTSYSTEMS ADRF

FIMAS
ANDORJA PROJECT
PROJECT NUMBER: 3754-15

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

PROJECT FSTIMATE


AREA DETAIL

UNITS
DUANTITY

UNIT WAGE
COST (MH) RATE

PAGE NO. 1 59

RUN DATE : 18JUL91
DATADATE:

	

RUN TIME : 14:01:11

MANHR COST ESTIMATE
TOTAL SOURCE

630




CONTINGENCY






680,9800,01 900 CONTINGENCY(10%) 1 LS MAT


LAB
0.00
0.00 0,00 0

0

0

E





EQP 0,00




0





SUB




2056991






ITEM COST







2056991




600.9000.02 900 (ROUNDING-OFFADJUSTMU.NT) 1 LS MAT 0.00




0 E





LAB 0.00 0.00 0 0





EOP 0.00




0





SUB




90






ITEM COST ---------







- 	 20





600 CONTINGENCY





TOTAL 0








2057081




COST TYPE











I TOTAL 0








5780219




LEGEND: C-CALCULATIONBASED ON OUOTES E-ESTIMATED F•FIRM 0-0UOTATION



KILBORNMANAGEMENTSYSTEMSADRF

FIMAS
ANDORJAPROJECT
PROJECTNUMBER:3754-15

AREAWORKSEOWORK
NO. CLASNO.CAT.DESCRIPTION

600 CONTINGENCY

PROJECTTOTAL

PROJECTESTIMATE PAGENO.: 60

AREADETAIL RUNDATE: 10JUL91
DATADATE:
RUNTIME 14:01:11

UNITS UNIT WAGE MANHR COST ESTIMATE
OUANTITY COST(MH) RATE TOTAL SOURCE

106917

22627000

LEGEND: C-CALCULATIONBASEDONOUOTES E-ESTIMATED F.FIRM 0-0UOTATION
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3754_15

FALKHAMMER - IBESTAD MAGNETITE A.S.


ANDØRJA MAGNETITE PROJECT


APPENDIX E


DRAWING LIST

MINING

	

50-05-FI 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 Developmentshowing

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-F6 Rev. A Gropa Area Open Pit Cross Sections

Looking North

	

50-30-Fl Gropa Area - Final Pit

APPENDIXE



3754_15

DRAWINGLIST

FLOWSHEETS- CASE 1

100-10-FA1 Rev,B

100-10-FA2 Rev.B

100-10-FA3 Rev.B

100-10-FA4 Rev.B

100-10-FAS Rev.A

FLOWSHEETS- CASE2

100-10-FB1 Rev. B

100-10-FB2 Rev. B

100-10-FB3 Rev.B

100-10-FB4 Rev.B

100-10-FIIS Rev.B

Crushing and Grinding

Concentration & Thickening

Minpro AB Pilot Plant

Ancillaries and Reagents

Product Handling & Storage

Crushing and Grinding

Concentration & Thickening

Flotation

Ancillaries and Reagents

Product Handling and Reagents

ARRANGEMENTS

ELECTRICAL

130-19-FA1

Overall Site Plan

General Arrangement - Ship Loading

General Arrangement - Concentrator Plan

General Arrangement - Sections A-A,B-B

Main Single Line Diagram

100-30-FA1 Rev. C

110-10-FA6 Rev.B

240-10-FA1 Rev.B

240-10-FA2 Rev. B

APPENDIX E
2
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Date June 4, 1991

SEMDTO: EllbordInc,Toronto
Attn:.Mr.PaulTucker

TelefaxMot 416-231-5356

SENT rflogt lOuryPu
allisManaralSystems
Mirkland(MAntreal)

SUBJECT:AnderjaMagnetiteP
roject,Morway

BudgstPricingon
(1)VT(-100flrtiaill

XESSAGE:In rasponsato your raguastfor
budgatpricingon subjectmall,we

ars plaasedto-guote,basedo
n yourpreliminaryinformatio

n,

budgetarypricasas follovs:

Itaa Ona (1)onlyVIN100Vartimillcom
pletawith splitter

box,raducardrive,motorand
couplings,eXClUding,

piping,installationand yoto
r startarand controls.

BudgetPrics
U, 177,900.00

Z.C.Z.York

Itima2 - Ona (1)onlyrecyclatankpunp as
sembly,unlinedsteal

tank,flaogedinlatport,fix
edratiov-baltdriveand

SCImotor.

sudgetPrics
U( 14,000.00

Tork/Toronto

Ifsourrsatlyhave a navVIM150in stockvhich is availablefor

shipmentin lessthantvo mon
ths,subjactto priorsale.

Prits
tr$ 230,000.00

. YOrk

ALLIS MINERAL SYSTEMS

R4.i$01101F8VIMAIA MOUtrInsCANAw4INCI

111777HYMUS,KINKLAND,Outime49/1 314

TEL: (514)6944400
FAX (514)43944413

•
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All pricesare in US funds,duty and taxesextrawhere
applicable.

Deliveryapproximatelysix months.

we trust.thahthisis satisfactoryfor your currentrequiremen
ts.

•
Yoursvery truly,

Mary Pu,

BS/ah
ApplicationSpecialist

oc: H. See Hoye

•

** TOTAL PAGE.002 **



09/01/91 14:1$ e416 620 9108 GALIGEEZ gt1001.

IF 114.‘,/£ Qurrna"fr

PUMPSCANAPA fc-trArirC,444- Agtg
"

A Diviidan of Base Zughes CazzadåInc.

n'IIMBEBLEA.BLVD.. laSISSAUGA. OrnARIO lAW Pia

« FAX ON COVER SEZET

ArrN. AL W FAX NO. 2"

COUFANY C a

ble te~aA•

CTIT
REP. NO

Egou JIM CILDFW( PAGE OF 


a
a

Mool•

0

••••

00

00
os

•
2" o g 0

00 )c

o 00 4;
2.

0
o 0

o o 7

•

042 o 2. 7

rA -SPA4-1. C ITy

2_59, ""-(2,-v?2J-
OP P0205 & MDIVING ncinvemar

Gztghe ASEt V7aco / MetzeinaliSnr/ Bringsliler

hane: (416) 625-1837 Fsit (416) 625-8170 _



AIi te WA 11111..svpue
•

I49

SalaMachlneWorks TELEFAX.REFERENCE• 2346
(5pagestotal)

q3/

Missiesenua,May10th,1991

Milbornlne. 231-5356
2200LakeshoraBlvd.West
Toronto,Ontario
NIV94

Attention:Mr. V.Tucker
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Seg £5.200
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Apa1te flretclesnerflotetinntelle

f1ratcleenerfrothpumpend OOK

3

lotalprIme

SCK 1$5.000
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Nill map powp

0/3 orenewortloel

0/14forenshorixontat

0/W crentstrevelling
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ThlakenorItftnotaz(inel.ebove
)

Thiokanor unierf10149000 (2)

Puip box 1200 9 x 1200 11

su • tankfood (2


Surgetenwpeape(2)

Surtstenk9000Ix P00011•
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2

Totalpriee
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SEX. 110.400
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te •
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a MachineWorks TELEFAXREFERENCEf 2304

(6 pagestotal)

Miesissauga,May 6th.1991

KilbornInc. (Fax231-5356)
2200 LakeshoreBlvd.Weet
Toronto,Ontario
M8V 1A4

Attention: Mr. P. V. Tucker

Subject: ANDORJAMAGNETITEPROJECT
YourRef.43754,Div.:15

Dear Paul:

Furtharto ourreetingand subsequenttølephonediscussion,enclosed
pleasefind* copyof ourbudgataryprices,hasedon the equipmentlist
you furnishedus withby a telefax,on April25, 1991.

Althoughall pricesare fromourSwedishoffices,theequipmentquotedby
our Salaofficeis exprassedin BEK (SwediehCrowns),ex.WorksSweden,
whilstthe crushingand screenlngportionof thequoteis in YOK (Norwa-
gianCrowna),ex.WorkaSvedala,Sweden. ForCIF site,pl e add5% to
tlrepa_cse

Tha ricesa clu of el tora- torappliCableprice
pleassro ør o the attaohedpriceI.st showing icesfor 3 phaeøsquir-
ral cagemotors. All othersquipmentpricesare inclusiveof thealectric
drivemotors.

V. trustthatyou findthe attachedinformationto yoursatiefactionand
we lookforwardto beingof sarvice.

Yo s

•

0111 . Po 1
, MinaralProcessing

Encla.

MILMEFAI
5

, =
(-S1

t 1.718

t ( el I ;

Mamber Of the Tre
CanidaIna

Sels Woltine Works DISIon
3131 14094 Allatanua Orr LX 1711 Taplione (416)210-2170 rein 06-119//82 ast (410)3704018
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earpes.Ine.
PAX PROMCARPCO,INC.

HUMPHREYS 11

	

PosM1Addrem 4120 Iletoes Street, Jacksoevifie,Floride 32206 U.S.A. 	

Telephose (904)333-3681 Telex3-6367

CARPCOFACSIMILENO. (904)35347W

FAX REF. NO.  144/ DATETRANSKUTTED:Mayn 1991

NUMBER OF PAGES(INCLUDINGTHISPAGE):

FAX Na calx)e
BE

nobt:Steve Reetz

Subjem:

11. We ent plemed to advlseoarmoommeededoet forthe grevitydreelt for mabaga

mper coecestrate tessaakb besedouthetettworkearrkdotabyMleproA/B. In

the abseace da sampte,we haveauamed aormalfeed rates for the splrahead

tabla batwmddbe gladto eoefIrmtheueaftertestingrepreeeetadvesampletof

drcalt feed ia otr kberstoty.

Weoffersa optioetriagtheMorleyMC1StoFoduct theItIghgradekoe (kes thaa

(13%8IO2)thatk deamadedhere. Wehaveutilizedthe MOSexteadvelyfct this

dutyaswettasModeybItutagtated othertronocefromScandlasviatoraskeeaper

commørsems.'

Thesplralsandthetabbsue aIImamffsetaredia the USA. aadwouldbesbipped

saaasallyfroalSoadwast11.t porttoScaadhavia.Thesptrakwouldbedappedta

a Raocked-dowasetmdtdotto perogr (for a redeeeddappkg

charge)::Stteitpeithloa ofspirsterecaos beproddedbyCarpco.Travellag

ffeases, mealsaudaccomatodadoesat sttewould-befortha~t's aceotat

• TbeModey MOSwoddbedappeddkecayfromthe US

Regarda

Attachmeate QuotatioeNo. 11Q-383
DataShaes



• c • EL t43 90435313725 ai3s R32

MOPORMA
&0110174T1ONFORM

....arptib,® Humphreys.
DIV1810« OFts INC.

4120 NalnosStroot • Jr•eksolva floddoUSA. 32206 • Phoria(904) 353-3681 • Froe(904) 3534706 5-49387

ICILEORNL1MITED
2200 Lake Shore Et/vd.West
Torooto, Ontado MSV1A4
Canada

ATTENTIONOF Mr• Paul Tuuker

DESMIPTION•Project ANDORIA MAGNEI1TE




OuctitionNa HQ-383

Data: May22, 1991

ship~ Occaa PreIghtCollect

Southeast US Port

Teent 20%withorder

We offer two bula of eadt consisting of eight double-start HUMPEREYS
MODELRC1750WASHWATERSPIRALCONCENTRA'rORSin aseven-turn
coofiguration. Eadt baakof spirals is complete willt 16-way*IturydIstributor,
wuhwater distrIbuton,productcollectionlaunden andallInterconneedagplpIng
between dIstributorandspirals,sphals to laundem

Priet per bank  USS 47$0.00
Tatal pSt, two banks(total 32 starts) 	 USS 95,76000




One bank of ave• double-aut HUMPHREYS MODEL HC1750 SPIRATS
complete u above.

- -
Price buk (taal 14starts) 	 USS 43,920.00

41, 3)

On bak of five dorile-start HUMPHREYS MODEL 11C1730SPIRAIS
complets as above.

Prke per bank (total 10starts) 	 USS 31,730.00

TOTAL PRICE 	 US$171,410.00
giimpuao aciessa 14-16 weeks trotareceipt of firmordet.

ihdeptoposellWytrnestddsnd voldaoourapclonunIonaeraptodwIthin9 0 dayefrorndatthinot

Raalfully subrdttod,

fra

BY

ThiCondldons of IS prIned on amos ukle ltnnfarra
Onara pet
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Cterp HUNIPHREYS

Quotation Na 11Q-3113 Page 2

4)
(For 11.7 1711 SpiralConcentrate)

We offer twelveWilfleyModel6AConcentrafingTableswith6'x13",rightorleft hand


rubbercovoredwooddects (withwoodenriffies). Feed boxesandwashwaterboxes are

ateeted to be floor tnounted.
withurethanelinIng. Headmodonis drivenwith2 HP/1.5 kWmotor.Tables

Ptice, per deck 	 USS 13,900.00

Total, 12 decks 	 USS 166/00.00

• We have supplied the WilfleyTablein stackedconfigurationsupto tripladeck ia the
past leadiag to considerablespacesavings. discusdonswiththe strectoral
enginew who dedgaed the supportsfor this system te dat the tables codd be
operated fourhigh. However,a detailed studywouldbe requIredbdOrethis eoeld be

confinned; aad we wooldbe pleased to adviseSe engineeringcost of canying this out

ostrequest.

LAIM

Sted, rubberor urethanelined collection laundersforconcennate andtallings.

Price,.per set 	 USS 3,25000

Total, 12sets 	 USS 39,00000

Estimated= -WargetO-Norway(poit of Oslo) —we estimate 5 x 20 containen

a wouldbe
11/

Estimatedeoet, FAS Odo 	 USS 15,00000
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ANDORIA MAGNETITE

HUMPHREYS SPIRALS


DATA SHEET




ROUGHERS CLEANERS RECLEANERS

I.




Ll Materiel CIassifIed Chroinite Chromite




Chromite Fines Flaes

L2 Maz. Size (n) 06 0149- 0.149

0.3 S.O. of Solids 11 5.1 5.1

1.4 %Solids (by wL) 30 30 30

13 Feed Rate TPH 51.4 216 164

1.6 Grals Size (atieross) 1% +592 1% +149 1% +149




95% +142 95% +44 95% +44

1.7 Spiral Produt





Ceneestrate 1. tpb 23.6 16.6 11.7




Tallizgatleet tp1i 271





Washwatei RecizIred





41/
3zig/br/Spirt1 Start
Prezazte




3 3




(Gravity folv only
required)
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ROUGHERS CLEANEaS RECLEANERS

No. of Turaz

2.5 Total No. of Starts

2.6 Weløtt Assy. (kp)


2.7 LIfe of Lining

2.11 Matarial of CoastructIon
8;dral
Distributor
Lavader

2.9 Ilds8
affiral
Disalbutor

411 Lameder

Humphreys

0C1750/7

Two modules
each
coataining

- double
stam

7

32

5500

+20 yean

Fiberglau
Plberstass
Steel

Rubber
Urettane
Rubberor
Uretbane

Humpbreys

11C175017

One module
eacit
contalnittp
7 double
starts

7

14

2500

+20 years

Fiberpbes
Piberpleee
Steel

Rubber
Ukethue
Rubberor
Urethme

Humphreys

HC1750/7

One module
each
containlap
5 double
an
7

10

11150

+20 yean

Abmglaae
Plbaphse
StS

Rubber
Uretbane
Rubberor
Untbane

2.

2.1 atanufacturer

2.2 Model No.

2.3 Quantity
(No. of Spirals)



OONER INC

544onzsle 868-1164
F -Neese
. sle9

1711E)Ii.e4.1 12157

J. F. COMERINC.
EitGINEERIiiGEcurUerr

. •

NO.15 PRGE 1

• 9/3/
P.Q.eoxede

CMØCO CgtIVE
GORMI.EY.OHT/43101614ico .
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AC

(TUE)116.114
.'9112158 N0.13

rat

est0Sttent
4068

J. F, COMERINC.
ataw,49 alurmag .

P.O.80X sie'
10 CMDICO 0481t '

00081XY, ONTARIOLOH100 :-

`1

One (1) only, 8 x 15* Series •C• Hydrocyclone
tluater.

PRICC
4,74,994.89Cd

n Funda

One (I) only. 2 x 15" Ceriee"C" Hydrocyclone
Cluster.

PRICC
11122,986.80Cd

n Funda

Ono (1) enly. 4 x le• Serles •C° Hydrocyclon•C
luater.

PRICC
$12,204.88Cd

n Funda

One (1) only, Sin
gle 10* Serles •C• Hydrocyclone

c/v

Rubber Ltner.

PRICE
 2,562.04 Cdn Funde

EatimetedExp
ort Packing *

1,900.80Cdn.

F.0.8. Xedi•o
n, Wiaconain.

Cetiated Freight to U.Y. Herbourla 42,208.00Cdn
.



AC (TUE)116.C4.*91 12$>6 MU.13 r 11

416)8884164

S5-1659

J. F. COMERINC.
.alamgmhiaEOlgpl4ENT P.O.DOX649

10CARDWODRIVE

GORIKEY,ONTARIO 1Go'•

	

. -

One (1) only, 16 Eq. M. Horizontal Belt Vacuum Filter

including Filtrate Receiver end Pumpe.

PRICE *408,000.013Cdn Funde

Estimmt. Export Crating $2,400.00 Cdn.

F.O.B. High Bridge, Hev Jereey.

Estimated Freight to H.Y. Harbour to be advieed.

Deliveryt 26 to 30 veeke.

nOne (1) only, 57 Ft diameter Conventional Thickuner

Ø l inc;uding iree etanding tank, internal aechanism,

rakes, bridge, rake drive rechaniew and

center vell aupport in Carbon eteel conetruction.

Peripheral support column by othere.

' PRICE $324,200.0A Cdn Funde

Same v/o tank end supports--- 	 9144,000.0. Cdn unde

One (1) only, 37 Ft diameter Conventional Thickener

including iree etanding tank, internal mechanisa,

ittelvell, rakee, bridge, rake drive sechaniaa and

center vell support in Carbon steel construction.

Peripheral support coluan by othere.

PRICE 6 11108,000.00Cdn Funda

Eametv/o tank end supports--- --* 68,404.00 Cdn Funde• Eatimated Export Crating to be advised.

F.O.B. High Bridge, Hev Jereey.

Estimated Freight to H.Y. Harbour is to be advised.

Delivery 20 to 22 veeke.

Canadian Funds.



J:
.4terliten154

d68165i

i;:6-.-90)-(64;
10CARD1CODRIVE

0011/4LEY.ONTARIOLON1D0

' 11:

Live (5) only, Ding* 916 ø x 3000 L Permanent Magnetic
_

Wet DrUm Seperators.

PRICE
016,242.00 Each Cdn Funde


Tmo (2) only, Dinge 916 ø x 900 L -Permaneat Megoetie

Wet Drum Separatore.

PRICE
9 8,153.00 Eaoh Cdn Funda

One (1) only, DInge 916 a x 900 L Permanent Megnetic

Vet Drum eeparator.,• PRICE
* 8,153.00 Each Cdn Funde

Three (3) only, Dinga 916 ø x 1200 L Permanent Mognetic

Vet Drua Separators.
 

PRICE
• 9,886.00 E ch Cdn Funda


.,Packed tor Export.

Milmauke*, Wieconain.

Estimated Freight to Hem York Rarhour $3,500.00 Cdn.



AC %1VG.0.0/..

1264164
S5841e
da.1659

J. F. COMERINC.
ENGINMINGEQUIPMENT

••.•-

P.O.BOX649

10 CARDICX1DRIVE


GORMLEY,ONTARIOLOH1GO

Four (4) only, Congenco Model "999* Diagonal-Check Ore

gonoentrating tablea dix 3 NP - 360 V 50 Hz

motora.

PRICE

Pocked for Export.

F.O.B. Ft. Wayne, Indiana.

Freight to be ladvised.

$43,823.00 Cdn Funda Each

a24, 7Ao.
,b ` L-644

Ate



OM,J.F. COMER INC (TUE)96.84.'91 15141 NO.10 PROE I
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i. F. COMER INC
ItPHONE(416)111h91164
LEX 06-966856
X (416) 686-1659

ENGINEEPINGi01XP1AENT P.O. BOX 649
GARDICO ORIVE •

GORIILEY, OPITARIO1.00 1GO

THIS TRANSMISSION CONSISTS OF  PAGES (INCLUDING THIS PAGE)
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DATE: jchiler 0/
OPERATOR  ni) 


ATTN : 62rac 4.10..edrit

TRANSHISSION NO.

SUBJECT:

TINE 54

_.seasv

acte~s3•



M J.F. COMER IHC (TUE)116.114.'91 15142 H0.18 PAOE 2

WARMAN PUMP PRICES

Prices include pumpe, flanges, motore, constent speed

V-belt drives, motor beees, belt guards.

Tvo (2) anly, Model 12/10 FAH (CCCG) Sagmill Pumpe, 75

HP.

	

PRICE 939,603.00 Emch Cdn Funds

Tvo (2) only, Model 10/8 FAH (CCCG) Non-mmg Pumps, 40

HP.

	

PRICE 4132,606.00 Eech Cdn Funds

Four (4) only, Model 6/4 DAH (CCCG) Surge Tank Pumpta,

20 HP.

	

PRICE *10,504.00 Each Cdn Funds

Tvo (2) only, Model 14/12 STAH (RRRG) Tmile Pumpu, 200

HP.

	

PRICE $58,326.00 Emch Cdn Funde

Tvo (2) only, Model 2/1.5 BAH (RRRG) Underflov Pumpe,

7.5 HP.

	

PRICE * 4,966.00 Emch Cdn Funde

Three (3) only, Model 4/3 CAH (RRRG) Transter Pumps, 20

HP.

	

PRICS * 6,008.00 Eaoh Cdn Funds

Tvo (2) only, Model 2/1.5 BAN (RARG) Con Teblen Punps,

7.5 HP.

	

PRICE  4,966.00 Reoh Cdn Fund.

Two (2) only, Hodel 2/1.5 BAH (RRRG) Superelig Regrind

Pumpe, 25 HP.

	

PRICE  6,371.09 Eatoh Cdn Funde

•

•



J.F. COMER INC
(TUE)86.04.'91 15t43 NO.IR PAOE 3

Tvo (2) only, Model 6/4 EAH (RRRG) Magnetite Regrind

Pumpa, 75 HP

PRICE *13,938.00 Each Cdn Funda

Four(4) only, Model 1.5/1 BAH (RRRG) Filtrate Return

Pumps and Apatite Underilow Pumpa, 5 HP.

PRICE * 4,554.00 Each Cdn Funds

Two (2) only, Model 2/1.5 BAH (RRRG) Flovtation Cell

Pumps, 10 HP.

PRICE * 5,059.00 Each Cdn Funda

• Pricee are F.O.B. Madiaon, Wiseonsin, Canadian Funde.

•
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EIMCO
Råd
Peffleas
Intntioquil

611515014kbenk Rad
OntarlaCrala L4WM

(1:161=70 Fac 625-3519 Tbc06-961455

A WNOWIM BarKMMedOwådd Inc.

EffiLffilL416/231-5356

øiteffiys.Kilborn

ATTENTIONtkatdil

FROMI W.W. STONE, WASHAGO OFFICE

Ph * 705/489-9933

Fax * 705/689-8940

WEL June 3,1991


LOCATION1 Toronto

COPIESt M< AndroJa
Magnitite Prøj,
Norway

NBR at P85: 2

Lat.

MffififflaiAndroja Magnetite ProJect - Norway
Kilborn Limited - Toronto
Feasibility Study
Thickeners & Filters Budget Pricing

We are pleased to provide the following hudget pricing

covering the supply of the following equipmentt

I)

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 withi

13404..rake drive complete with drive assembly and 3.0 hp

motor.
24" semi-automatic rake lift mechanism with 3/4 hp drive.

Two long and two stub arms
1829 mm dia u 762 mm deep feedwell
cone scrapers
bridge with walkway to the mechanism centre

all wetted camponents in mild steel construction.

Full Price 	 la140,000.

One (1) Eimco 2700 mm, (8'-10") diameter x 10 diac

metallurgical agidisc filter providing 102 square meter,

(1100 ft2) ' tsf effective filtration area and supplied

complete with the followings

varispeed 7.5 horsepower disc drive

7.5 ho agitator drive
polypropylene sectors with radial rods and clamps

One (1) 48 " diammter x 84" high mild steel filtrate

receiver complete with inlet and outlet flanged nozzles.

•

•

One (1) Eimco-Krogh model 550H 2 1/2 x 9 filtrate pump

complete with 5.0 hp motor.



0 •0 • 00ni  L.11114.1./ n un.hi • u
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MA

b) Ono Nash model 904L2 vacuum pump supplied with all basic

accessories and a 200 hp motor.

Full Budget Price 	 $ 285,000.




m) one (i) Simco Type fl Heavy Duty thickener mechism for

installation in Purchaser's 10 meter diameter x 3 mater swd

mild steel tank and,supplied complete with:

W24PL rake drive complete with 3.0 hp motor

24" semi-automatic rake lift mechenism with 3/4 hp drive.

Two long and two stub arms
914 mm dia x 610 mm deep feedwell

cone scrapers
bridge with walkway to the sechanism centre

all wetted components in mild steel construction.

Full Price 	 $ 100,000.

b) One (/) Eimco 3657 mm diameter x 4267 awaface rotary vacuum

drum filter, screper discharge supplied complete with: .

all mild steel construction

one (1) 36" dia x 72" high mild steel filtrate receiver

one (1) 2 1/2 x 9 filtrate pump with 5.0 hp motor

one (1) Nash CL 2003 vacuum pump with 100 hp motar.

Full Budget Price 	 $ 260,000.

The budget prices guoted are in Canidian funds, FOB Montreal

Dock and included •xport packing, estimated freight to

Hamnvik/Ibestad, Norway and all applicable duty, taxes and exchange

aro extra.

Shauld you have any guestions please advise.

Regards

4 4/12S-




Bill Stane
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Total

2 1AG4111 fusso 441.4 1944 30 98.5 2.1 5500 6.118-26$3 665 72 146.7 200 43439.00

2 sun lank food 131.7 580 8 26.25 1.4 5500 626- 16 82 490 60 8. 2 15 17373.04

2 SortmeTort Kaps 302.1 1330 10 32.8 1.1 5500 6X8-19 112 545 74 17 20 16362.44

2 Kon-Miranatioa 309.6 1364 15 49.25 1.3 5500 6X8-19 82 655 n 30.6 40 20316.44

2 lable Concentrote $6.6 161 10 32.8 1.3 Jt 3X4-14 6165 49 3.7 5 10352.50

Z surors11, Siagrind 811.1 45.4 200 30 98.5 1.7 5500 364- 17 /12 950 42 20.9 25 17513.96

1 Phosohate/$111cate froth 6.9 31 8 26.25 1.1 fic 223-11 745 25 0.94 5 3938.25

• Sopersllq Surgo rank 66.7 294 5 26.25 1.8 JC 4X6-14 620 60 6.1 10 5751.7%

I Ptgocotarmetenk









1 Pfgaont fiitrato Roturn








Z spiralsrfahles ralls 411.9 1614 7 23 1.1 5500 etits - 21 62 440 77 15.65 20 211995.96

2 MaoThIcktner U'flos 42.4 187 11 36 1.8 J6 3X4-14 700 52 6.1 10 10702.50

2 mearrtIte RogrInd mf11 162.9 717 30 98.5 1.7 5500 626-22 82 750 59 53.4 75 24417.92

1 Naonifitit Surge 1ank 57.3 253 8 26.25 1.8 OX6-14 620 58 5.4 10 5758.75

1 f'slIppito FlItrate Ilaturn 48.3 213 9 29.5 1 JC 4x6-14 650 55 3 5 5564.75

1 sulahltka tottaher froth 53 234 7 23 1.1 JC 4/65-14 500 59 2.6 5 5583.75

1 Apatito •ougher froth 41.2 182 7 23 1.3 JC 3X4-14 560 55 2.6 5 5195.25

1 hpat1to Scav rroth 32.5 143 7 23 1.2 JC 3X4-14 565 49 2.1 5 5195.25

1 apat1to Chunar froth 30.9 136 7 23 1.4 JC 3X4-14 565 48 2.4 5 5195.25

1 ApatIto 7ffidC1nr froth 69.9 308 ,7 23 1.1 JC 4X6-14 580 62 3.3 5 5583.75

2 ApatIte Cleane; 1a11* 80.2 353 10 32.8 1.1 JC 4X6-14 490 62 5.4 10 11517.50

2 Apat1to ThIchaner 0,1low 24.8 110 12 39.4 1.5 JC 3X4-14 773 36 4.49 10 10702.50

1 41111t1to F11ttttt hiturn 13.3 59 10 32.8 1 JC 210-11 630 37 1.4 5 3936.25

Z Procaos Vater




30 913.5 1






1 Glan5 Vater
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Stockplie Arta Sunp 34 150 12 39.4 1.5 V4C 2115-14 C2 735 50 4.7 10 9873.75




tirindIno Arta $uap 34 150 12 39.4 1.5 VJC 2113-14 C2 735 50 4.7 10 9873.75




Mapnet1ca Area Suøp 34 150 12 39.4 1.5 VJC 2X3-14 C2 735 50 4.7 10 9873.75
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KUE-KEN®CorporatIon

OAKLANO.CALIFORMAIMU1L1.5..A „16),( To FaxNuabør: t-

PROCESSTECHNOLOOYOROVP

asaRALDWINSTREET

TELEPHONE:411/1484312
17121111 .

PAir4115a36-702:1 Date:

Time:

PagoNo:

Fila.No:

FAX. IC bt I .13 23 I ON
BoatfroaFaxNo.1-415-589-8894

To:

COMPANY:

SUBJUT:


NEN5A0E:

111011:

Fek.

4MON,.ffi/••••• «ffil••••

•
TOTALJIMBER0, FACESINTHISTRAN8N188ION 3 •

IFYOURAYNPROBLENSflTBntB NUNAURIADINOOSUNDERNTANDINOIT5OMMINTS,PLEASE

CALL1 4155898382
411.

Art,

T 0 .3 max-i-zrxse yvvec:00 to •9 •9 0



KUE••KEWCorporation
PROCEES TECHNOLOGY GROUP

susam.ovntiSTPIEY
ONCLANO,CALIFORNIA1141121USA

TELEMONII:41~43.11
Tinam 1711110
ItAX 4151033-7022

TO:

QUOTAT I ON

Date:

Page:

ProposalNuabor:

The KUEKEN CorporatIonIspleasedto offorforyourconalderatIon,the
followIngitee(s):

	

i. only 4411"X,4ABIKUEXEN"BIOBITE"JawCrusher(s)Nodel sfeci 	 to
include:
a) jawdiss,b) excluslve,automatictraapironrelesse
meobsalsa,o) oillubrioatIonpackagewitbAntegraloilpump,oilflIter,
heatandtomperaturedeteotiondeylc•sandalareborn,andd) heavyduty
woldedsteelfrasewithstrongbacks.

EXCLV3IYIFUTURES07TRE KENBTANDARDJANCRUBBES:
LowerborsepowerrequIrenentsby30to40%oyeroverheadoccentrIc
jaworushers.
Lowerdrlyeaotorcostabeoauseof lowerboreepowerrequIreaents.
Lowerenergyoosts,thatcanbo algnIfleanton an annualbaals.
Lowerwearpartcostsdueto "orushingwItboutrubbIng"thatoan
extondthelrllf.3 to5tlaesthatofoverheadecoentrlocrushers
AutosatiotraapironreleasesechanisayIrtuallyellalnatesbroken
togglesandthe•xtended,costlydowntlemthatresults.

8.Totallyenolorak, ollbath,flIteredlubrIcatIonfor•coentrlo
ahaft,bearIngs,pltaanandtoggl•sthatpreventscontaalnatIon
of theoilandsubstantlallyIncroasestoggleandtoggloseat
llfe.

7.Fulldimenslon,unrostrictedfesdopenIngtoacceptslabbyfeed.

NOTORSPECIFICATIONBI(NotornotincludedInprloo)
110  H.P.  1200 ,11.P.N.Avdp_Ils.Sackyolts_i__phise
CRUSHER11.P.N.jML§_TO 2.155, CRUSHERWEIGHT1

PRICE,F.O.B.OAXLAND,CALIFORNIA $ *iscs sco 

OFTIONALITW:
Y-241tDrlyeconsiatIngof aotorsheaveandY Belts $.___Za
v-BeltOrlyeOuard $-- .34..(airt-
HydratulioAdjustmont , • .
PortablsPullBaok5prings $11:22thbalth.
ExternalLubrlostionsysteawIthJ.Y.1--H.P.motor i_nefa_
IsroSpeedmonitorwhenexternallub,systonisused $
011Imaerslonbeaers 3.a_
ElectrloNotor, Yolt TEFO_ODP:a_a_Ph000.. 	 1 4..,t.0

(150 hkP ta ‘,tcpa ø ttdt b~rn4 anbe ,IIIVINZR.)
TOTAL PRICIC FOR CHUSHERWITH ACCESSORIZS $ --t73.370 


CRUSHING.WITHOIJT-RUBBING

Z 0 a N X-1-11 n X * rinr 9 C : 9 0 IS Z *9 0



KUE-KEN.Corporation

QUOTAT I ON

Pate number

ProposalNo. '

Priceof crusherwithaccessoriesfronpreviouspage $ r1n4920

applicableSalesTaxes * 


FreightchargeswithinoontinentalUnitedStatell $ wkrt 


Exportboxing,preparationanddocuaentatIoncharges $ 4lA 


Oceanfreight,insuranoe,froaPortof •

• TOTALPRICEF08CRUSKER(8) $ 920 


Don PAYXUTRIXIMIUMWITEORD1CR $ 55.ccip 


SHIPMENT:
Veestiaateshipeentoftheabovecrnsher(s)oanbønade -
afterthereceiptof aooeptableorderdocuments. It is expressly
underatoodthattheforegoingestleatedshIppingdateohallnotbe deesed

a guaranteeof shipnenton thatdateandthatitissubjeotto reviewat

thetieeof orderplacenent.

OF PAYMEWF: •
Unlessotherwisestatedhere-in,the ternsof payeentar.net 30 days

afterdateof involoe.

F.0.8.POIXT:
Unlessotherwisestatedhere-in,allprioesquotedforcrushersandtheir

accessoriesareF.0.8.Oakland,California,U.8.A.,no freightallowed.

11. Prices quoted donotincludedfoundatIondesign,engineeringfees,pernita

or anyotheritennotspecifioallynentionødasbeinginoluded.

Vethankyouforthlsopportunitytoofferourproposalfortheforegoing

crusher(s)andhopetobeseleotedasthesuppllerofthisequipnent.If

rouhaveanyquestIonsor connentspleasefeelfreeoontaotus at 1-800-
$37-9382with-inthe contimentalUnited8tatesor 1-416-589-8382ifyou

areoutsidethecontinental48 states.

Sincerely

XUEXJ01Corporation
ProcessTeohnologyOroup

C.
Signed y:

ei bi 2X-4-2 n X* ret9C:80 to •ent3
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L/H
LOCHHEAD • HAGGERTY ENGINEENING & MANUFACTURING CO. LTD.

608 E113014Pt.ACE. ANNAOL883LANO.DELt1/4ONITIEHCOLUMBIA,CANADAV3II 8H6

TELEPHONE(864) 5244581

FAX (504) 5244663

TELEPAX DOCDNENT TRANBNITTAL

DATE: June 3, 1991

BEND TO: RILBORN LTD.

PAT MO.: On Pile

RE: Andorja Magnetite

ATTM: Paul irucker

YMOM: Joerg von Beckaann

PAGE 1 of 2

LiE in MO. 404-524-9563

NEBBAOE/DOCOMENTS:

Attached /e our Quotation No. 2921 fOr the supply of an indirect
fired eleetrio rotary dryer. This ie aimilar to "the batch - type

gold precipitate dryers we ranufacture, •xcept that it is a
little smaller and is continueus in operation. It is also
similar to a carbon kiln, but operating temperatures are much
lowar.

The FOB our plant, or POB port of Vancouver are the same.

Thank-you for keeping us in mind on the used equipment, too. We
do not have any of the used components you need on this project,
but we do have a 4/ x 28' stainlass dryar and a 5/ x 20, mild
steel dryer available for immediate delivery, if the need should
arise.

We are at your service for any additional information we may
provide.

8•

gards,

-13\ s4

oerg v n Beckmann
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L/H
LOCHIMAD • HAGGERTY ENGINEEMMO & MANUFACTURING CO. LTD.

504 EMON PLACE.ANNACI8 IALAND,DELTA,EIRTSH COLUMBIA.CANADAV3M 6149


TELEMONE (1104)5244461 FAX (404) 624-0543

• •-r

June 3, 1991

XILBORN LIMITED
2200 Lakeshore Boulevard West
Toronto, Ontario
M8V 1A4

C er

1 only 36“ diameter x 8I-0" long Electric Indirect Fired
Rotary Dryer, 39 kWatt input, to dry 130 lb/hr dry
magnetite pigment, from 25% to 5% moisture. Complete
with:

Mild steel rotary shell;
RefraCtory lined fUrnace;
Trunnion rollS and thrust rolls;
Chain drive, gear reducier,1 Hp drives
Feed hood, distharge hood, discharge chute and seals;
Feed screw & 1/2 Rp drive;
Steel common bedframe;
SCR controlled elactric elements;
EXhaust fan;
Control panel, CSA approved.

PRICE, FOB our plant US$48,100.00

4, ALL TAXES and DUTY EXTRA

DELIVERY: 12 weeks

JvB:pc

LOCHKEAD ERTY ENG. & MFG. CO. LTD.

1/A'd

erg v n BeCkmann, Ph.D., P.Eng.
anaralManagar
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MINPRO MINPRO LTD.
TO FAX ni-53'S6

FROM FAX I 418-276-1880

OFFIC:£a PLANT: 3401 WOLFEDALE ROAD,MISSISSAUGA, ONTARIO, CANADA 130 1V8
FAX: (416)276-1880 TEL:(416)276-8377

OATE: NO. OF PAGES:

GOMPANY NAME:

ATTENTION: 46)49 €4 4 .7-4,44(  e'it• 	 TRANSIT NO.:

RE: FROM TI-4EOESK OF: _ 4e. 42

fliv.df) 4r"./ C S 1)
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na ed, ta Nardil r >10 £4:i
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MINPRO
MINPRO LTD.

Orncx*pLAst 3401 WOLFEDALE ROAD• MISSISSAUGA, ORTARIO. CANADA. LEO 11/8

TELEX 06-960341 FAX: (416) 2761131110 TEL (416) 2764377

ravwAND fillalANLNACTURIO
MILLehla • COniT IWCTION aaul EEEEE AhrOlIt"LnLI • PlAhlt ArrrousAL whio 1.101110.411041

Juna 3, 1991.

KILBORM ENGIMZERINGLTD.
2200 Lakeshore Blvd. Wast
Toronto, Ontario
MEIVLX4

Attn: Mr. Paul Tucker

11Re: Equipment Proposal

Dear Paul,

As per ourtelephone conversationof May 23, 1991we are pleased to

submit the followingbudget proposal for your consideration:

Ona (1) Only 36" x 48" MInpro Jaw Crusher, single toggle overhead

design, roller bearings,heavy duty welded steel frame,

cast pitman,manganese steel jaw plates and dheak plates,

hydraulictoggle adjustement,balanced f
lywheels,150 Hp

motor, v-belt drive and guards.(new)

Price $163,000.00

One (1) Only 3 1 Symons Standard Cone Crusher complete with main

shaft and head assemblywith conventionalgrease seal

arrangement,liners, feed platform assembly, feed plate

assembly,independentlubricationassemb
ly consiating of

externaloil pump and oil reservoir,unit wi:11have

Mg0‘
duckworthwedge type adjustment.Crusher will be

. reconditionedfrom a composite of new, reconditionedand

re-usedas-is parts .chathave been meticulouslyinspected

and will be completewith sheaves,belts,guards and 100 Hp

motor.(reconditioned)

Price $59,700.00

ALL tOUIPMENT OgfERGO IS sueJECT TOPRIOR SAIA OR DISPOSITION
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One (1) Only 27'dia.x 10,1g.Allis ChalmersSAG Hill completewith
babbittrunnionbearing inserts,rubberlinersand lifters,
overflowdischargewithtrommel,twinducerdrive consiating
of tWin 1500 Hp sychtonousmotors, lubricationsystem and
guards.(as is)

Price $997,000.00

one (1) Only 8,dia. x 12,1g.Allis ChalmersBall Mill completewith
ring gear assembly,pinion gaar assembly with rollar
bearings, babbit trunnionbearing inserts,steel liners,
400 Hp synchronousmotor and guards.(reconditioned)

Price $115,700.00

One (1) Only 5,dia. x 10,1g-MarcyBall Hill completewith ring
gear assembly,pinion gear assembly with roller bearings,
bronze trunnionbearing insertø,steel liners, 125 Hp
motor and gear reducerdrive. Unit-ii-mountedon a custom
built modular framedreconditioned) 


7,
S1-?5161rDPrice $69,700.00 tf5

One (1) Only 4' x 8' DillonVibratingScreen c/w counter balanced
eccentric shaft, suspensionassambly consistingof spring
mounted rods, single deck with screen cloth to suit, 3 Hp
motor, v-belt drive and guard.(reconditioned)

Price $6,700.00

Ona (1) Only 6' x 12' Allis ChalmarsRipl-FloVibrating Screen c/w

iktN eccentric shaft, suspensionasselbly consistingof spring
mounted rods, singledeck with screen cloth to suit,
10 Hp motor, v-belt drive and guard.(reconditioned)

4




Price $6,900.00

400.1)(L)

Price $9,700.00

One (1) 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)
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One (1) Only 50' Dorr Oliver Long Thickener Mechanism consisting of

mechanism with manual lift, torque indicator with alarm,

3 Hp drive motor, shaft, two long rakes and two short

rakes, discharge cone with cone scraper, feedwell and

superstructure.(reconditioned)

Price $45,700.00

One (1) Only 35' Eimco Thickaner Machanism consisting of mechanism

with automatic lift, torque indictator, 2 Hp drive, shaft,

two lonq and two short rakes, discharge cona with cone

scraper, feedwell and superstructure.(reconditioned)

Price $39,700.00

• Two (2) Banks - 6 Only - MINPRO Model f FM 50 open flow Flotation

Machines completewith 15 Hp/twocells, launders, feedbox,

discharge box. New Construction by Minpro

Prica $ 119,700.00

Two (2) Banks - 6 only - MINPRO Model f F14500open flow Flotation

Machines complete with 40 Hp single drive, launders, feed

boX, discharge box. New Construction by Minpro

Price $ 424,700.00

One (1) Bank - 6 only - HINPRO Model FM300 open flow Flotatior

MAchines complete with 30 Hp single drive, launders, feed

box, discharge box. New Construction by Minpro

Price ... $ 129,700.00

One (1) On MlNPRO designed to accomodate 8 -

D15B cyc ones complete with feed pipe to distributor head,

isolation valves, overflow pipes, overflow well with

discharge tank. All slurry handling surfaces to be rubber

lined. New Construction by Minpro

Price $ 29,700.00

ig ir
k fr,40ca ‘Q/7.01.0
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One (1) Only Eimco Horizontal Helt Filter - Reconditionedcomplete with the following :

8-ft. wide x 20-ft. long rubber belt7.5 Hp variable speed drive
gear reducer, vacuun pump
filtrate pumps, receivers, pipingfilter media

0.

Price $ 167,500.00

Ten (10) Only D158 Erebs Cyclones complate with vortex and apem toeuit.(reconditioned)

Price $3,975.00 each
Five (5) Only DlOBEtebs CyClones complete with vortex and apextosuit.(reconditioned)

Price $3,275.00 each
One (1) Only 6'9" x 10 diac Eimco Filter complete with 650 sq.ftof filter area, fabricated steel tank, automatic filtervalves with flexible vacuum connections, variabla speedfilter drive, paddle type agitator, snap-blow mechanism,less vacuum system.(reconditioned)

Price $51,700.00
Two (2)Only 20'dia. x20' Minpro Conditioners complete with rubbercovered prop, shaft, gear reducer drive and 20 Hp motor.(new)

Price $24,700.00 each
gi3/1.0(

On. (1) Only 34'dia. x36, Minpro Stock Tank Aqitator complete with• motor.(new)
rubber covered prop, shaft, gear reducer drive and 100 Hp

Price $49,700.00
Two (2) Only 23'dia. x 251 Minpro Stock Tank Agitators completewith rubber covered prop, shaft, gear reducer drive and30 Hp motor.(new)

Price $25,700.00 each 2.416(2,-.5.4Vfn

46t S&91"--a
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Prices are: PAS Montreal, Quebec
All taxes are extra if applicableDelivery and terms to be discussed

We trust this brief proposal is adequate for your presentrequirements and ehould you have any questions please feel free to
contact,us.
Yours truly,
KIMPRO LTD.

Brian A. Burrows
General Salen Manager

•

•



MINERAL DEPOSITS (AMERICAS) INC.
ONCORPORATEO IN DELAWARE. USNI

14818VVest6thAvenue,Unft10A


Golden,Colorado80401 USA

DAENDER OF THE DROKEN MILL PlIOPRIETART COMPANY LIWTED OROUPI

TEL (303) 2796932
FAX (303) 279-7702

TLX: 293-010

May 7, 1991

Rilborn Engineering Construction

Rilborn Limited
2200 Lake Shore Blvd., West
Toronto, Ontario M8V-1A4
CANADA

Attn: Paul V. Tucker
Senior Coal Preparation Engineer

REF: Spiral Concentrators for Andorja 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 to be up to par.

Regarding the spirals recommended for the Andorja Project in

Norway, we wish to confirm the figures to you and Ray Walton as

follows:

ROUGHER_STAGE SPIRAL_CIRCDIT,

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

a rate. The HG8 spirals do not use dressing water (wash-water), and

Irthey are well suited for feed materials containing higher

concentrations of heavyminerals. We have assumedup-grading ratios

according to the figures on the flowsheet, but in practice the

HG8's should be able to do somewhat better.

The HG8 spirals can be provided 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 - SUS 60,640.00

Accordingly, 16 five-turn spirals would cost SUS 105,432.00„ and

16 seven-turn spirals would cost SUS 121,280.00.

These.coszs are FOB a West Coast port-of-entry, either Canada or

USA.
INTERNATIONAL MINING, MINERAL PROCESSING AND COM. CONSULTANTS

REICHERT COHE Alle SPIRAL CONCENTRATORS • ANW NYDROC•CLONLS AND AKW SIZERS


NEUMANN BUCKETNNEEL DREDGES • REAOINGS MAGNETIC SEPARATORS • OEMINI OOLD TASLE


NOL ELECTROSTATIC SEPARATIONS STSTEMS • SENEEICIATION ANO RECYCLIMO PLANT OESIONERS
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CLEANER STAGE SE;IRAL CIRCUIT.

MDL recomnends using seven (7) Reichert HG8 spiral concentrators,

twin-start configurations, to process the rougher stage

concentrate, based upon weight distributions shown in the

flowsheet. We believe the performance of both the rougher stage

spirals and the cleaner stage spirals will •2xceed the figures

shown, however. The seven spirals wouldbe 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

Illandhose clamps, and a 3-product launder system, priced as follows:

5-turn trough configuration - SUS 48,864.00

7-turn trough configuration - SUS 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 usually 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 let us know if that would be possible. We believe

improvements CAN be suggested.

Thank you for allowing us to provide this information. We look

forward to your response.

Sincere-fV,

Thoma J. F e, Manacer
'.eral Separation Syste:s

cc: Ray Walton
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HG8 - 7 Turn
High GradeSeries

Forthe recoveryandconcentrationof
valuableminerals.

ApplIcations:
Theprincipalareaof applicationis the
recoveryandconcentrationof mineralsfrom
pulpstreamsthatcontainmorethan 10%
andupto 80%byweightof valuable
minerals.

SomeApplicationsare:
FortheareaslistedbelowtheH08 Spiral
canbe usedforprimaryand/orcleaning
dutieswithina processcircuit.
IronOre Theproductionof a highgrade

ironoreproductfromfme
materiaL

Mineral Upgradingof primary
Sands	 concentratesgenenttedina


mineralsandsminingplant.
Mineral Separationof valuableheavy
Sands mineralsfromlowerSGnon-




valuableheavyminerals.

• Tin Upgradingof primarytin
concentrates.

Ilmenite Upgradingof ihnenitefrom
(Hard hardrockfeedmaterialby
Rock) recoveringilmeniteandrejecting

gangueminerals.
Titano Upgradingof primary
magnetite concentratesto a highgradeby

therejectionof gangueand
compositeparticles.

In the HG spiralrangethechoiceof spiral is
dependantonfeed sizing mineralsizing and
requiredduty. Metallurgicaltestwork
usuallydeterminesthechoiceof spiraL HG8- 7 SPIRALCONCENTRA1DR

alflob.
ala DEPOSHS

Mineral Technology Division
ViIaS . . n 4,11

_



,ECHNICALDATASHEET H68 11101:

CO itK
DISTRIBUTOR

r -r
j

!'

SPIRAL FRAME

I
4f7

17, SUB-FRAME

LI

....N.1.AUNDERS

N° OF N° OF DIMENSIONS

SPIRALS STARTS




A B C




5 TUIN TURN5 TUR

SINGLE 1 745 —




0,28 0,31




TWIN 2 745 644




0,35 0,39




TRIPLE 3 745 644




0,37 0,42




TWIN 4 1380 1100 600




0,55 0,61 0 , 57

2
TR1PLE 6 1380 1100 600




0,6 0,68 0,62

TWIN 6 2015 1100 725
 0,72 0,85 0,75

3
TRIPL 9 2015 1500 725 920 0,83 1,0 0,86

TWIN 8 2650 1500 725 920
 1,15 1,3 1,2
4

TRIPLE 12 2650 1500 725 920 1,25 1,45 1,3




3.1 3.5




31 3.5




3.1 3.5

0,63 6.1 63

0,70 6.1 63

0,88 8.3 9.3

1,03 8.3 9.3

1,35 11.3 12.3

1,5 11.3 12.3

1NSTALLEDPIASS OF VOLUMEPACKED
notwLE ( DRY) tonnes FOR FREIGNT

TOP FED BOTTOMFED m3

TURN5 TURN7 TURN

RECOMMENDEDBOLTBIG- DOWN METHOD IS BY J- BOLTS

DR1LLINGTHROUGHTHE SUB - FRAME NOT RECOMMENDED

DIMENSIONS& MASSES SUBJECTTO CHANGEWITHOUTNOTICE

ALL DIMENSIONSIN MILLIMETRES
{ 100 AS TABLE 0

FEED PIPE FLANGEFOR
BOTTOMFED MODULE 100 DIN2576 NDIO

c ANSI 150 lb

FOR OPERATINGM455ADD0,011D0,02 tonne PER START FOR Itph OF HEADFEE0

RANCH OFFICES:

WWB AFRICA:
Miaeral Depodu
47 Beruideahout Sueet. Wadeak 1407,

Itannart, Republic of Scsab Africa
pastal Aldregg px).Ect4 14546, Wadevilk, 1422. SOlah Arria

fnIntinn T4144-744144 414. 77/11 /474/27211

ERAZIL:
Akw do
(Efluipalearos Para Mlaeracao Uda)
Av. Induatrial. 1.001
lardim Cerdeiras,
Adbais - SP 12.940 (Cauza Postal 232), Brazi1

Telec 79893 Telepboae: 484 7522 Fat 55114842267

• • •.,•-



TECHNICALDATASHEET H68 SPIRALBANKS
DOUBLEROW

PArENTSPENDING AND

Fk

GRANTED SP0523

Åtbr'
DISTRIBUTOR

SPIRALFRAME

SUB-FRAME
0


s.1)

lk • •I

LAUNDERS

INSTALLEDhIASS OF
N° OF N° OF DIMENSIONS MODULE( DRY) tonnes

SPIRALS STARTS TOP FED BOTTOMFED
A B C

5TIR TURNSTURN TUR

VOLUMEPACKED
FOR FREIGHT

m3

5 TURN7 TURN

TWIN
2

TRIPI.

TWIN
4

TRI
yigIN

6
TRI

8 TW1N

TRIPL

4


6

8

12

12

18

16

24

745


745

1380


1380

2015

2015

2650

2650

1100


1100

1500


1500

1500

1600

1600

1830

600

600

725

725

725

725

0,5

0,55

0,9

1,0

1,2

1,38

1,7

1,9

0,57

0,65

1,03
1,5

1,42

1,6

195

2,2

0,52


0,57

0,92

1,02

1,23


1,42

1,1

2,0

0,59




8
0,67 5 8

1,05 8.2 9.3
1,17 8.2 93

1,45 11.5 14

1,65 11.5 14

2,05 14.8 18

23 14.8 18

RECOMMENDEDBOLTING-DOWNMETHOD IS BY J-BOLTS
DRILLING THROUGHTHE SUB- FRAME NOT RECOMMENOED

DIMENSIONS& MASSES SUBJECTTO CliANGEWITHOUT NOTICE
ALLDIMENSIONSIN MILLIMETRES
FEEDPIPE FLANGEFOR {150 AS TABLED
BOTTOM FED MODULE 150 OIN2576 14010

6#ANSI 150 lb

FOR OPERAIINGMASSADD 0,01 1130,02krumPERSTARTFOR 1 tph HEADFEED

44.0 MEINERALDEPOSITS LIMITED
aumii MineralTechnologyDivision



-=•ek H68 - 7 Turn
Spiral
Concentrator

Thiscomprisesa spiraltroughor troughs,feed
box,productboxandcentrecolumn.

Starts
TheH08 spiralconcentratorcanbe
suppliedin threeforms:
SingleStart— 1spiraltroughpercolumn.
1WinStart— 2spiraltroughspercolumn.

1eStart— 3spiraltroughspercolumn.

Iluns
Fora HG8spiraleachtroughhasseven
turns beginningat the feedboxandending
at the productbox.

.eedBox
Theentrypointat the topof thespiralfor
thepulpstream.

AuxilliarySplitters
TheHG8-7 turn spiralhastwoauxilliary
splitterson eachtrough.Thesearelocated
on the2ndand4th turnsof thetrough.Both
slitters areof a slidetypewithsplitter
ol*rationcontrolledfromoutsidethespiral.

ProductBox
Locatedat thebaseof thespiralto divide
the productsgeneratedbytheproduct
splitters.

ProductSplitters
Devicelocatedintheproductboxto
separatemineralflowsintothreeproducts
referredto as concentrate,middlingand
ailing.

SpiralBanks
TheHG8spiralsareassembledintobanksof
spirals.
Banksaresuppliedwithfeeddistributor,
sniral suh-frame and nroduct launders.

SpiralFeatures
Threesetsof splittersof theslidetypeper
spiraltrough.
Repulpingdeviceis locatedon thespiral
troughaftereachauxilliarysplitterto
assistrecoveryand concentration.
A deflectordeviceis locatedbeforethe
splitterto assistwithmineral
concentration.
Productoutletsaregangedforeaseof
operation.
Nowashwaterrequired.
ThesplitterarrangementallowsHG8
spiralsto removelargequantitiesof high
grademineralas a concentrate.
TheH08 spiralis constructedin strong
lightweightfibreglasswithpolyurethane
coveringand castingsforcorrosionand
abrasionresistance.

DesignData
HeadFeed(PerStart)
Capacity:up to 3TPHsolidsdependingon
application.
Pulp Density(w/w):up to 50%solids.
SizeRange:0.03- 2mm.
PulpVolume(max.):5.0mV/hr.
ConcentrateRentoval(PerStart)
Rate:up to 2.5TPH solids.
PulpDensity:30-60%solidsw/w.

BRANCLI Ofnas:
SOUDI
47 Baukladtout Strcet,Wackvilletficn
lharnal, Regablicof SoadtAfrica
Pata1Mdsos PA. 8w 14546,Viadailk, 1422,SoutbAfrica
Wdephste 13270330/171dae 746146 Pac 27/1:/824/2728

utoraoKINGDObt
lautfleld Hcaterebereb Stnet,
Altriacham,Cbabire WA144D2, Etalaad.
Sdepltoaa(061)9269956 Iblec :46561 Pax:061/928 8494

Uss
14818West6th Avame,Unit 10A,
Goldak Colondo,USÆ 80401.
Tidepboar (303)279 8912 St4er 233010 Pat 303/2797702

BRAZD2
Alra doBruil
(EquipmadosPan Mberacao Ltda)
Av. Industrial,1.031.lardim Caejeins,
Adbaa - SP 12.940Cauxa Postal232),Brazil
Weleaboae484 7522 Wler 79893 bir 55114842267

AGENTS:
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Kilborn Engineering

•
Toronto. Ontario

3' Standard Cone ,Crusher



ecopier 7021 5-28-91 15:47 NOROBERG• 418 2315358:4 3

••
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May 28, 1991.
4.

Xilborn,
2200 LakeshoreBlvd. Weet,
Toronto, Ontarlo.
M8V 1A4

Subject: NordbergMachineryLimited

umr Mr. Xeay:

Wa falea plimaaura in anhaifting nnr hndgat prining fnr m 19 ayannaCone Crueher. The attached quotation covers basic machinedescriptionand a budgetprice of $ 167,600.00.

All prices are 1.0.8. Guelph, Ontario and do not include anyapplicablePederal or ProvincialSales Tax.

Note that theme ar• budgetprices only and are eubjectto change.

Payment tarms would be nogotiatsdsubjactto eatisfactorycreditinformationbeing recelved.

In addition to our quotationwe includelat no extra charge, twodays of start up assietanceand operatortrainingto be performadby an authorizedNordbergServiceSupørintendent.

We trust you will find the enclosed information to yourjpatisfaction, but please do not hesitate to contact us if you""requireany furtherdetailsor have any additionalquestions.

Yours Sincerely,

Z.1 7i/i;r"
Srad Tuckett,
Product ApplicationSpecialiet,
NordbergMachineryLimited.

BT:ke

cc: Larry Rrlendson

Nordbwg Machlnery Llatited
RO. Box 1334 700 VlbodlawnRoad Abet, Guelph,Ont, CanadaPell<0N8 7b1;519/821-7070 Fax: 519/8214378
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OUOTATION

ary Group Compeny

Kilborn Engineering
Quotation#567
May 28, 1991
Pagecl

DESCRIFTION: SYNONS 00N8 CRUBNER MODEL: 3. STD.

ONE (1) 3' StandardSymons Cone Crusher,equippedwith:
ll• manganese steel crushingmembers

.••  duckworth wedge type bowl clampingsystsm

bronre bearings

WI8 automatictramp iron spring release

independentoil lubricationsystem (consistingof oil tank withcooling coils, independentoil pump and motor, piping, reliefvalve, flow switch, pressure gauge, temperature switch and oillevel indicator)

crusher sheave,motor sheave and v-belts

feed platform

foundationbolte

tools

Lees drive guard, drive motor and controls

411Note:Grease seal im standard

BUDGET PRICE: $ 167,600.00

OPTIONS:

Air/fan oil cooler
Oil Filter
100hp 575v 60h6 motor

PRIC1

$ 5,582.00
2,171.00
6,500.00

All prices are in Canadianfunde F
Thloquoiron la sublaKtle ouf obvidordcondtiono of Ss soosarin
30 dayofronidato.Aocaplano*la oxproodylimitidto thotorno horoof.
fl offoctand pormittodby law at Urnoof shIpment.

Nordborg Machffiwy Limitød
A2 ikut13347130mxdrawnRoml Whar,Guelph,Cint,

.0.8. Gualph, Ontario.
abovi•onclon tho roverooside hwtof, and 10yaa moosplanos wtttilflPrloa quotodaroourcurroftpr,on and are subin to Offingil cur pnon

4:14,

CanadieNIN 6N8 71W:518/8214070Fax: 619/821-4376
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OROCON INC.
1464 MAIMItriger. NOA'II VAMCOUVER, C . CAMADA V7.1f

nupw,Onnin FAX~~0~2

xilborn Engineering

2200 Lakeahore Blvd. Weat,

Toronto, Ont.

M8V 1A4

11* r. i. cke

Parts Book

A-C 27' x 18' Rockcyl M111 - Mill Parameters

"Primary Grinding at Hanna Mining Co." - Technical Paper

Installation, Operation and Maintenance - Trunnion Bearings

1O9291 Liquid Rheostats

41) 6. Drawings (51)

Wo have many more original drawlngs, parts and equipment

manUals, correspondence and files in our North Vancouver office

it you would like to inspect them.

Our Blectrical Manager. Heinz Drews, tells me that the main

motor contactOr la misslng (used unit available for approxlmately

812,000) and the control relays would now be replaced by a modern

PLC unit. Westinghouse say che motors can be reconnected to 8

poles from the existing 10 poles and will work on 50 cycle power.

I, We are coUriering YOU the following manuals and drawings on

our 27' x 18' Allis-Chalmers Rockcyl BAO Mill.
(

,4rfre zå(P)

May 30th, 199),44,

Ildj?'
r?J"fk--

somt,4A4,
lo)zrry
‘4:;,27,0,Grf?

"10•01S1' I 11111111
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However, motor life will be impaired and they recommend re-

winding the motor and starter for 50 Hz operation. Total coet

for katt motors: $150,000. This is a good price becauee it

would coat $30,000 to $407000 to overhaul the motora anyway. All

ewitchgear is good for 50 Hz. Motor speed will go from 720 to

750 RPM when golng to 50 cycle. If this ia a problem, a reducer

pinion gear could be changed. However, a amall speed increaae

(4.2%) may not be a problem.

Please call ue if you need more information.

•
Youre truly.

Mike Rosa

Preeident

Orocon Inc.

411MR/ed

"Ml~ I tatil l
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ORI:301:3N INC.
14:111Mam mOlITHnnelauviut, ex..caids v7Jles

TtlaitASPIINI rit setuffilooln

QUOTATZON

(1) Ueed Allis Chalmers 27' x 18' alkaNill

- Init2-2-77-041451

POwered by (2) 3500 insWestingheuseinductionmotors,
type

CWP-45, 713 RPN

4160 volt*,449amps,secondaryvolts:1334valts, 120 amps

- aerial 18-85P-610a 28-85P-61C

- incl. moter starters, control panele 4 other electric

composents available

- c/w mdll drawinga,toundatlon drawings å alectric system

draWings

c/w apecial mill tools & spare parts liet attaehed

c/w liner handlsr

F.O.B.Butler Taconite,eibbldw. Ninnesota.loaded on truck or

rail

PRICZ; 115.780.000

0
Ths abave is pewered with (2) 3500 moters. motor starteri:and

operating control panal. Main drive gear and pinion gears ara 1n


good condition. journal and shall at the mill are in good


conditian. Ueur mater on the mnin awitch gear showe 60,000

houra. The mill was purchased new in 1975 and thiå mill waa

compietely rebuilt in May 1980, replacingnew journal, new ehellp

and rebullt heads. etc. Na cracks in any part of the mill.

Afl eguipment quoted is aubjectto prior sale. Waxes and duty

extra, it applicable.
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ALLIS CHALmERs 8A2 MILL - 27' X /B'

SP B P TS

DESCRIPTION

P. 3

Ge

l'ARTNO. MPG. NO.

3920
3921
3922
3923
3927
3929
3030
4010

1 1/2 x 2
1 1/2 x 8 x 2.5
1.1/2 x 9.75
1 1/2 x 13'
2 x 20.5
2 x 25
2 x 30
FR-5245

4026 C-4046
4036 F-4036
4051 ?-4051
4052 F-4052
4053 Bc40534
4054 HC-5054
5000 B29286
5054 00-631-221-116
5059 1040-0
5060 07-260-745-001
5061 07-260-745-002
5062 07-260-745-003
5063 07-260-745-004
5064 07-260-745-001
5065 07-260-747-001
5066 07-260-748-001
5067 07-260-748-002

5071 07-260-741-001
5072 07-260-741-002

5073 07-260-742-002

5074 07-260-739-002
5075 07-260-739-001
5076 07-260-744-002
5077 07-260-744-001
5079 07-156-951-001
5082 5082
5083 5083
5084 5084
5086 07-7$7-767-886
5089 2" x 2 1/2"
5090 597-0086
5091 07-158-877-501
8006 A2009J
8010




8012 A20098

Bolt.liner
Bolt, liner
Bolt. liDer
Bolt, linar
Dolt, liner
Bolt, hinar
Bolt, liner
Linar, feed. hd., ring
Ring, filler, P.H.
Grate, 3/4" radial
Linar, inner. P.H.
Llner, throat P.H.
Lintr, and chute
Ra11, dead bed chute
shaft, spur pinion, rebUilt
NUt. acorn - 1.0"
Insert,brons bearIng
Liner, chUte, long
Linar,chuta, ahort

chute, long
Llner. ckute, short
1.1ner.chute, long
Llner. chuta, short
Liner, front, long
Liner, front, short
(new- 12 re)
Liner, front aide, Up RH
Llner, front stde, Up LH
(new- 5 reb)
Liner. cir. alde row
(new- rSb)
Llner. chute aida RH
Uner, chuta side LU
LIner,back elds RH
Liner, batk aldo LE
Hese aser.
Plate, cast liner (reb)
Plate, cast liner (rab) •
Plate;-castliner (seb)
Gauge, oll sight
Plug, tax
Ragulator
Ring assy.. seal
Bar, scoop claaP
seal, trunnlon dlacharge
Scoop max. open area

2

2

8

2
2
4
2
1.

• .

2
159

1

34
2

32

21
21

20
22

10

2$

3
15

4
12

14

14
3
i.
4
1

3
2
3

3

1
13
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ALLIS-CMALmERS

27' X 18' ROCXCYL. MILL

TECHNICALDATA

OTORs• 3 x 3.500 HP Wound Rotor Motors

MAX2:

SIZE:

PRrMARY VOLTA0E:

PRIMARY AMPS:

SECONDARY VOLTAGE-

SECONDARY AMPS:

yuLL LoAD RPIK:

PULL OUT TOROUE:

WX2:

EPTICIENCY:

POWER FACTOR:

PSAME:

SERZAL NUMBERS:


Waatinghouse

3.500 S?, 2,610 kW

4,000V

449 A

1,334 V

1,201 A.

713 RPM

215

25,500 113.-ft.2

95.9% at tull load

66.5% at full load

CWP-6

15-85P610a 2585P610

j •

ATt

MAXE:

SIZE:

MIEDIUM:

•

MAXS:

H.S. SHAPT RAM:

L.S. SHAFT RPM:

PATIO:

CATALOOUE RAT/NO:

SERVICE RATINO:

SERVICE PACTOR:

UNIT SIZE:

-OIL CAPACITY:

RPPICIENCY:

Oenoral Elactric

2 x 6.000 HP

11ght aoda aab

Palk Corporatia

705 RPM

131.78 RPM

5.35:1

6,500 M?

3.250 1111

2.0

51 X 27215

295 US gallona

98.54

•
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JCOM VAHCOUVIIR
4.38.11,1 1.2117

SAG NILL:


NILL WORXING DIA.: 26 ft.

NONZNAL LENGTH

INSIDE LINERS: 12 ft.

TOTAL VOLUNE INSIDE

LIN225: 9.123 cubic tast

NILL SPEXD: 11.46 EPH

NILL SPHED

(* OF EXITICAL): 76.5%

)11.X.CHANGS: 15.5% of m/11 volume

NAX. DESIGN CHARCE

VEIGHT: 513,000lba.

MAX. LZNER WEIGUT: 605,000lba.

NAX. SALL CEAMGE: 13.4;ot mill volumm or 322,779 lba.

(290iba. pør cubic foot)

ØPUR GRAR:

PITEftDIANITIR: 364* or 3014w

)IENNZXOF TEETH: 372

LENGTU orPACE: 33°

pfTCE DIAMETEX: 31.311'


SHAPT DUNETER:

SHAPT LINGTH: 101*

NTJNBRAOP TEETE: 32

LENGTH OF PACE: 33-1/2*

U005/010

P. 5
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13/2/91
3.

ALL1s CNALNERS 271 DIAMET2RX 181 OCYCYL miLL

1000 p ommus NILIL

DRAWI c LIg

TR»SZAk

OENE ARRAN ENENT

•

	

4209-X11-1 - - Line 5 -

4209-X11-2 - Rev. 2 - Line 5 -

4209-X11-3 - Rev. 1 - Lina 5 -

4209-X11-4 - Rev. 1 - Line 5 -

 4209-X11-6 -

- Lins 5 -

Ploweheeta EquipmentLiet '

GenerelElevation

Elevationh G B

Floor Plans • El. 00, 14'0" a 22'0d


Fleor Plan ø El. 6216, 5310", 4710d.

39'0" a 26'0"

2-a-Matt

4209-X11-Al

4209-X11-A2

4209-X11-A3

4209-X11-A4

Line 5 - Drawing Index & General Notes - Azchltecturel

Lingit5 - ElectrIcalCentrol Roem Addition Plan a Elev.

Line 5 - ArchitecturelDetalla

Line 5 - LUbe Oil,Room- Plan & Elevations

4209-X11-31 - Line 5 -

4209-Xi1-152 - Line 5 -

4209-X11-B3 - Line 5 -

4209-X11-34 - Line S -

4209-X11-E5 - Line 5 -

4209-X11-786 - Line 5 -

4209-Xl1-217 - Line 5 -

conveyor Data Sheet

Pulley Data Sheet, Equipment Cluards& Serapere

Ex1ez. ConveyorChanges, Drive Pulley Relocat

24" RecirculatingConveyor øl

24" RecirculatingConveyor 62 •

24" RecirculatingConveyog #2 '

24" RecirculatingConveyors ti a fl Skirting

Chutea

4209-X11-C1 Llne 5 -

4209-X11-C2 - Line 5 -

4209-X11-c3 Line 5 -

4209-3C11-C4 - Line 5 -

4209-X11-05 - Line 5 -

4209-X11-C6 - Line 5 -

4209-X11-C7 - Line 5 -


4209 -X1.1-C8 - Line 5 -

General Notes,Drawing Liat I Std. Detaila

Screen Peed Sump

N£2.1Peed Conv. Disch. Cbute a Diversion Chute

Scratn OversizeChute

acreen U/SizeLaunder

Cobber Conc.Launders 4 Cobber a Cyclone Feed

Sumps

Cyclone 0/Flow & 0/Plow Laundera

Trummel U/Size 4 0/Size Chute
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4209-X11-D1 - Line 5 7 ExiatingDusc CollectionNodificatione

4209-X11-01 - Line 5 - Crib Wall k Ramp- Plan, Elevationa &


Specifications

4209-X11-M1 - Line 5 PortableInchingDevics saie

TR c sTEEL

4209-X11-31 - Rev. 1 - Line 5 - DrawingIndex & 04naral Notes

4209-X11-52- - Lina 5 - DemolitionFloore 0 El. 14.0", 22'0-7/1

32'5"

4209-X11-53 - - Line 5 DemolitionPlatforma• Zl. 429". 47'S

53'0"

4209-X11-54 - - Line 5 - DemolitionPlan 0 625", Crane Gridere

ConveyorRamp 53

4209-X11-85 - - Line 5 - Ploora • fl. 53'0" & 70'O' - Plans &

Sections

4209-X11-55 - - Line 5 - MlscellaneousDetails

4209-X11-57 - - Line 5 - cobber Floor ø 111. 31 86" & Distributor

•Platform El. 54'9-1/59

4209-X11-85 - - Line 5 - CycloneFloora • 51. 41'0 & 39'0" -

4209-311-59 - Rev. 8 - FlOOr G E1. 14'0' - PlanS, Sectiona a'netells

4209-X11-510 - Rev. 3 - Line 5 - Ploor 0 El. 32'6" - Plana & Detalla

4209-X11-511 - Rev. 1 - Line 5 - Floor ø El. 41'11' - Plana a Detalla

4209-X11-512 Rev. 0 - Line 5 - Ploor ø 31. 5215" - Plans, Sectione

Detalla

4209-X11-513 - - Line 5 - RecycleConv. 52 Remp" .1

4209 -X11 -514 - - ElevationLine.14 SectiOns & Detalla

4209-X11-515 - - Linsi5 - RecycleConv. øl. Removable Relip&

DiagonalDracing

4209-X11-515 - - Line 5 - Stairs from El. 060" to fl 14'0"

CONCRDT3


4209-X11-F1 - - Line 5.- generalNotea. Rey Plan å Drawing

Schadule

- 4209-X11-T2 - - Line 5 - New N111-?oundation,Excavation& ril

Concrete

4209 -X11 -F3 - - Line 5 - DemolitionDrwg.,ExiatingHill Poundz
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4209-X11-F4 - Rev. 2 - Line 5 - New mill Foundation- Mill Poundationm

4209-X11-F5 - Bev.

4209-X11-F6 - Rev.

4209-X11-F7 Rev.

4209-X11-F8 - Rev.

4209-X11-F9 - Rev.

4209-X11-F10- Rev.

I - Line $ - New mili Foundation Pier Outline Detail

3 - Line 5 - New mill Foundation Plane å Elevation

0 - Line 5 - New Mill Foundation Sectioas

3 - Line 5 - New Mill Foundation Plevations å Sectic

1 - Line 5 - Ploorso El 53'0", 62'6", 14•0" Slabt


Details

2 - Line S CobberFloor 0 El. 31'9 1/2s

4209-X11-F11




Floors• El. 14°Os a 14.173

Sectione& Dietaila

- Plane,

4209-X11-F12- - Line 5 - Floor 0 El. 32.5, å 44.54' -

Sectionså Details

Plana,

4209-X11-F13- Bev. 1 - Line 5 - Orade Sleb Plan Drainage & Detaile

4209-3C11-114 Rev. 1 - Line 5 - EebeddedSteel Details




4209-X11-F15- Rev. 1 - Line 5 Anchor Bolt Details




4209-X11-F16- - L1ne 5 - Punp Pade - Plan & Detalls

pnizn

4209-X11-P1 - - ScreeneDistributorFeed å 0/Flow PiPing

4209-X11-P2 - - Screens,DietributionPiping

4209-X11-153- - Cobber Distributorresed& DistributiOn0/Flow

4209-X11-P4 - - MagenticSeparatorsDistributo
r Piping

4209-X11-F5 - - MagnsticseparntOrsU/Plow & 0/Plow & Floor

Drains

4209-X11-116- - 8441 Mill Feed å Cyclones Feed & Distharge PiI

4209-X11-P7 -

-

slurrY PipingDatials

4209-X11-P8 - - Slurry PipingDetails c

4209-X11-P9 - - neCirculatingWater

4209-X11-P10- Rev. 2 - AntogengusMill LUbrlcation Piping

4209-X11-P11- - Air, Fire Protectione Misc. Detalla


4209-X11-P12- Rev. 4 - Line 5 - RecircUlating& COoling.WaterPiping

4209-X11-1113- - Line 5 - FloOr Drains on Elev. 14' a 53'

PIP

•

Dflat

4209-X11-PID-1- Rev. 0 • PiPing å InStrumentationDiAgram sintry &

PanirculatingWater

4205- x11- 102P- 2 - Rev. 0 - Piping å InstrunentationDiagres Cooling We


Lube å Air Piping
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,(JECTRICAL

4209-X11-EP6-1- Rev. 1 - Line-5 - ElactricalSinole Linå Eiogrom

4209-X11-EP6-2- Rev. 1 - Line 5 - Primarymill ConnactionDiagram

4209-X11-EP6-2A- Raiv.1 - Lina 5 - PrimaryMill Control Schematio

4209-X11-EP6-24- Rav. - Llne 5 - PrimaryMill Control Schematio

4209-X11-EP6-25- Røv. 1 - Llne 5 - PrImaryMill Control Schematic

4209-X11~6-2C - Rav. 2 - Llne 5 - PrimaryMill Control SchamaticRele

4209-X11-EY6-2C Rev. 1 - Line 5 - PrimaryMill Control SchematicRalo

4209-X11-5116-2- Rav. 1 - LIne 5 - LiquidRhaoatat ControlSchematic

4209-X11-EP6-1A- Rev. 0 - Line 5 - LIquidRheoatat Control Ralays

4209-X11-EP6-4- Rov. 2 - Llne 5 - Ralay Panel R108 Layout

4209-X11-EP6-5- Rev. 2 - Lina 5 - Relay Panel R108 Terminal Board

ConnectionDiagram

4209-X11-EP6-5A - Rav. 1 - Line 5 - Ralay Panal R108 aumper Layout &

Schaduls

4209-x11-BP6-6 - Rev. 3 - Lina 5 ControlPanal C570 Layout &

ConusceionDiagram (Sht. 1)

4209-X11-ZP6-6 - Rev. 1 - Line 5 - ControlPansl C570 Layout &

ConnectionDiagram (eht.2)

4209-X11-EP6-7- Rav. 2 - Llna 5 - Ramat Scations C571 a C572

4209-X11-EP6-8- mov. 1 - Lina 5 - ElectricalPower Layout El. 0,0"

4209-X11-EP6-9- Rav. 0 - Lina 5 - ElectricalPower Leyeut 131.14,0" &

4209-X11-EP6-10 Rav.

4209-X11-BP6-11- Rev.

22'0"

0 - Line 5 - ElectricalPow•r Layout El. 2060".

2661 1/2". 32'6a. 22'9" & 4111"


0 - Llne 5.- ElectricalPower Layout El. 32'6%

53'08 •

4209-X11-EP6-12 Rav. 1 - Line 5 - ElectricalPower Layout





14'0"

4209-X11-EP6-12 Rav. 0 - Line 5 - ElectrIcalPower Layout El. 0,04





Inatrwment

4209-X11-EP6-14- Z4V. 2 - Llna 5 - Cable & Conduit SchodUle (Sht.1)

4209-X11-EP6-14- Rev. 2 - Lina 5 - Cabla å Condult Enhedula (Sht. 141:

4209-X11-EP6-14 Rev. 2 - Lizia5 - Cabla 1,Conduit Schedule (Sht.2)

4209-X11-EP6-14- Rev. 2 - Line 5 - Cable & conduit SchesdUle (Sht. 3)

4209-X11-226-14- Rev. 2 - Lina 5 - Cable & Condult Schadule (Sht.4)

4209-X11-EP6-14- Rev. 2 Llne 5 - Cable & Condult Schedule (Sht.5)

4209-X11-EP6-15- Rev. 2 - Llne 5 - Csbla • Condult Schsdula

Inatrumentation(t3ht.1)
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5

4209-Xtl-EPd-15- Rev. 3 - Lino 5

	

4209-X11.-EP6-16- - Line 5

	

4209-X11-£P6-2.7-

 

LIne 5

	

4209-X11-EP6-18- - Line 5

	

4209-X11-EP6-19- - 14.ne5

Cable & Condult Schadule

Inatrunantation(Eht.2)

ElectricalCable Tray Denolition

electricolCableeTray Demolition

- ElectricalCable Tray Demolition

- Relay Panel R108 Dismantling

420E-Xii-EL6-1- - Lina 5 - LightingPlan, Prinary Grinding,

21. 0'0'

•



RRY itL NO.Duri0(-4477

anuirrtnnY tWUIPMCNT COMPANY.INC.

ANNT LAURELINOAD.MMNESPCWT:NEVIÆRVY atcm.• PHONE: (609)2674640 • TELLIG

• FAh (609)2674499

JUll 41/41 • • •-•

nigni n...« inc nan» INUUSTRIES

03 JUN 1991

FAX TO: (*) 416-231-5356

TARIO, CANADA

TENTION: MR. PAUL V. 1UCKER REF. ANDORJA MAGNET1TE - NORWAY

liiesTkriWyou• RECFNT INGUIRY. WE ARC rLeAseDTO DESCRIBL

USED DIRDSBORO-BUCHANAN 36" X 48" BLAKE TYPE DOUBLE JAW CRUSHER.
150HP 3/60/2300 VOLT MOTOR. INCLUDES SPARE PARTS.

ZR27340 PRICE: $65.000 WHERE IS. CANADA

UNUSED 42" X 54" ROLLER BEARINO OVERHEAD ECCENTRIC JAW CRUSHER
HANUFACTURED BY KOBELCO. COMES WITH UNUSED 200 HP MOTOR. SINQLE
TOGGLE. 1988.

ZR29245 PRICE: $180.000 WASHINCTON

I USED TELSMITH MODEL 36FC CONE CRUSHER. WITH CRUSHER SHEAVE. BUT WITH
1178V7

meirmw eoenAleea- r  • • . • • - • •

PRICE: $27.500 HAINESPORT

USED SYMUNS 3' STANDARD CONE CRUSHER. S/N 3387 WITh CRUSHER
SHEAVE.

L7153-1 PRICE: $24.500 ' HAINESPORT

IICD TELSM1TH 367-8 GYRASPHERE CONE CRUSHER. MODEL "D". INCLUDING
OIL TANK. 28" DIAMETER X 9" WIDE. 6-GROOVE "D SECTION DRIVE
PULLEY. LESS POWER.-

.7037V PRICE: $24,500 HAINESPORT

USED SYMONS 3' SHORT HEAQ CONE CRUSNER. INCLUDES SPARE FINE BOWL AND
FINC LINER. INCLUDES OIL RESERVOIR TANK AND PUMP. 75 HP MOTOR. 12001200 RPH.

R2525I PRICE: $32.500 CANADA

USCD 3' SIANDARD SYMONS CONE CRUSHER WITH 125 HP DRIVE MOTOR. OIL
PuMP AND lANK. CRUSNER REPORTED TO HAVE RECENTLY BEEN REBUILT.
MEDIUM DOWL AND L1NERS.

ANEquipniMIOrind Subln » PrbtSflo, ObPorrkba
Wdlten  ConlinnittionbyPwryRequirødPriteb Accoptance Ordw.
WriffirmConlirmetbnComainsPel1Y8COAffiOntarkiTwirsc Sak. PERRY

LOWING EGUIPMENT:



I. TEL No.609-267-4499 Jun 3.91 16:49 No.060 P.01

i fERRYpERRY EGUIPMENT COMPANY.INC. EQUIPMENT FOR THE PROCESS INDUSTRIES

'OUNT LAUREL ROAD, HAINESPORT, NEW JERSEY 08036 • PPIONEI (609) 267-1600 t TELEX: 84.5397

PAX: (609) 2674499

ir

PACE 2
KILVORN LIMIIED
03 JUN 1991

ZR24555 PRICE: $32,500 KENTUCKY


u5tD ALLIS CHALMERS 28' DIA. X 18' LONG SEMI-AUTOOENOUS GRINDING M1LL
wITH (2) 3500 HP MOTORS, STARTERS AND REDUCERS. LOTS OF SPARES.
SHELL IS BULIED INTO 2 P1ECES LENOTHWISE AND INTO 4 PIECES CIRCUM-
FERENTICALLY MILL HEADS ARE ALSO 2 PIECES EACH. MILL WAS LAS1 USED

dehWITH A 5" PARTIAL BALL CHARGE. NEW 1975. SHUTDOWN IN 1985. ACCES-
le S0RIES ALSO INCLUDE A LINER HANDLER FOR THE STEEL LINERS. LAST USED

IN WET GRIND SERVICE AT 350 TPH.
ZR26568 PRICE: $825.000 MINNESOTA

usEn 6' X 12' ALLIS CHALMERS DOUBLE DECK RIPL-FLO VIBRATING SCREEN
20 DEGREE SLOPE. INCLUDES 10 HP MOTOR AND RECONDITIONING.

43 ZR25290 PRICE: $10,000 CANADA

USED 5' WIDE X 10' LONO W.S. TYLER MODEL F900 TY-ROCK INCLINED
VIBRATINO SCREEN, SINGLE DECK, WITH APPROX. 20 HP ELECTRIC

W MOTOR DRIVE.
16”..6-01 PRICE: $6,500 WHERE IS. MISSOURI


USLD 4' WIDE X 12' LONO HORIZONTAL DOUBLE DECK VIBRATINQ SCREEN WITH
SPARE ECCENTRIC. MANUFACTURED BY CEDARAPIDS.

ZR28992 PRICE: $7,500 OKLAHOMA


USED C.C. TYLER 4' X 12' DOUBLE DECK TYROCKET. INCLINED SCREEN.
SIN 50-1865, TYPE 330. WITH 3 HP MOTOR AND DRIVE.

1/31-1.103 PRICE: $7.500 WHERE IS, MAINE


USED STEARNS MODEL *WPD. 36" X 48" TRIPLE DRUM WET MAGINETIC
SEPARATOR. PERMANET TYPE. COMPLETE WITH DRIVES AND MOTOR.
RATED 50 TON/HR

Z16645 PRICE: $8.500 NEVADA

USED STEARNS-ROGER 30" X 48" MAGNETIC SEPARATORS, MODEL MD,
SINOLE DRUM. (3) AVAILABLE.

Z16646 PRICE: $3,250 NEVADA

USED ALLIS CHALMERS 6' DIA. X 10' LONG BALL MILL. TRUNNION DISCHARGE.
150 HP MOTOR. STEEL LINED LAST USED WET. '(2) AVAILABLE.

X7R13841 PRICE: $44,500 WHERE IS, NEW JERSEY


USED GAL1‘HER ACITAIR *48 50 CUFT FLOTATION CELLS ARRANOED IN A BANK
Or 26. CELLS CAN BE BROKEN INTO 4-CELL UNITS. EACH 2 CELLS AREDRIVEN BY (I) 20 HP ELECTRIC MOTOR. (2) AVAILABLE.

All E•4,mn Offeed subSct td Prbr Sakeor 04porabon.

WrittenCorairmationby Peny Reduked Pnorto Atareplanceof Order.

WratenConfirmaaonContaInsPenys Conclalonsand Termsof Sale.
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ZRV2-20548 PRICE: $750 WHERE IS, NEW MEXICO

USED SPERRY 12• X 12" STA1NLESS STEEL PLATE AND FRAME FILTER PRESS.
TYPE 47. S/N 73189. (8) 2" FRAMES. (3) 1" FRAMES. AND (5) 1/2"PLATES.
4 EYE. CLOSED DELIVERY. HANDWHEEL CLOSURE. ON STAND WITH CASTERS.

18055-2 PRICE: $3.750 HAINESPORT


USED SPERRY 12" X 12" STAINLESS STEEL PLAIE AND FRAME F1LTER PRESS.
ipl(3) 2" PLATES AND (6) 2" FRAMES FOR APPROX. 9 SO. FT. FILTERING AREA.

APPROX. .36 CU. FT. CAKE CAPACITY. 4 EYE RATCHET CLOSURE.
ZG27065 PRICE: $3.750 ILLINOIS


USED 12" X IR- INDLPENDENT STAINLESS STEEL PLATE AND FRAME FILTER
PRESS. (11) CHAMGEWI. 12"X12"X1". HAND RACHET CLOSURE. 4-EYE

CLOSED DELIVERY. 14" F1LLER BAR. UNIT ON CASTERS. APPROX. .75
CU.FT. CAKE CAPACITY. 18 SO.FT. FILTER AREA. (2) AVAILABLE.

022579 PRICE: $6.800 NEW JERSEY

USED SPERRY 12" X 12" STAINLESS STEEL.PLATE AND FRAME F1LTER PRESS.
3-EYE. CLOSED DELIVERY. (15) CHAMBERS, 1/2" FRAMES. HAND CLOSURE.

. WITH STAINLESS STEEL CENTRIFUGAL WORTHINGTON PUM. MODEL 1CGH.
Z022594 PRICE: $8.000 NEW JERSEY

USED 12" X 12" SPERRY PLATE AND FRAME FILTER WITH 20 STAINLESS STEEL
PLATES AND 20 STAINLESS STEEL FRAMES. 40 $O. FT., WITH 2" CAKE
CAPACITY. 4 EYE DELIVERY HAND CLOSURE.

18249-4 PRICE: $9.750 HAINESPORT


Illt.ISED50' DIA X 12' DEEP EIMCO THICKENER, WITH DRIDGE, ENCLOSED GEAR
ORTVE. APPROX. 3 HP MOTOR. MANUAL LIFTING DEV10E.

ZR26008 PRICE: $17.500 NEVADA

USED 8' DIA. X 6' LONG ALLIS CHALMERS BALL MILL. INCLUDES 200 HP
MOTOR.

1R28725 PRICE: $25.500 IDAHO

USED MARCY 8' X 6' BALL MILL. 300 HP DRIVE, 2200 VOLTS
ZR25020 PRICE: $88.000 WHERE IS. CALIFORNIA

VSED 9' DIA. X LONG MARCY WET-GRIND BALL MILL. 450 HP. 440 VOLT

MOIOR. HERR/NGBONE GEAR. STEEL LINERS AND SCOOP FEED.

2R2E632 PRICE: $78.500 COLORADO


USED MARCY 9' DIA. X ce,'LONG BALL MILL, 600 HP DRIVE, 2300 VOLTS.

AN Eqvion»ntOfforS Sublectlo PnorSak cvtilsposNbt

WrinonConfinturbOnby PenyRequiredPriorSoAoaptonco OfSr.

WddenConliernenonContainsPrrtsConditioneand Tonnsol Sokt PERRY
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TnohmEL. D1ScHARct, INCLUDING WEIGHT DELT FEEJER. (2) AVAILABLE.
ZR25019 PRICE: $112,500 WHERE IS. CALIFORNIA

VSED ALLIS CHALMERS 9' DIA. X 10' LONG BALL MILL, 400 HP DRIVE.
ZR25C.96 PRICE: $92,500 WHERE IS, CANADA

uSED DORR OLIVEK. 7* DIA. X 10 DISC ROTARY
11 ARIA, CARBON SIEEL, SPEED 1/3 TO 2-3/4 RPM,

TWO MOIORS 5 AND 7-1/2 HP, 3/601460 VOLT.
27". (2) AVAILABLE.

2)(21T:ne PRICE: $12,500

Ust:178'6" DIA. X 8 DISC DOOR-OLIVER ROTARY VACUUM DISC FILTER.
HAS TYPE 6F3 PADDLE AGITATOR. COMPLETE WITH MOTORS AND DRIVES.
INCLUDES ASSOCIA11:0 SPARE PARTS, VACUUM PUMP MUFFLER, MISCELLANEOVS
vALVES, PIPING AND MOTORS ASSOCIATED WITH FILTER.

.2R27320 PRICE: $67,500 UTAH

* tisru BELOIT JONEs iwo- X 10 DISC POLYDISC FILTER, S/N $0253. 1,300
* SG. FT. WI1H DRIVE AND MOTOR.

231-Sf,O* PRICE: $75.000 WKERE IS, MAINE

USED JONES 10' DIA. X 9 DISC POLYDISK FILTER, 304 STAINLESS STEEL,
i41711STAINLEsS STEEL REPULPER, AUTOMATIC SELF PURGING SHOWER.
CONSISIENCY REGULATOR. USED 3 YEARS. WAS USED AT 4500 GPM, 3.64
DRAINACE RATE AT CONSISTENCY. 3/4 HP REPULPER MOTOR, 10 HP DC

MOTOR ON FILTER, STAINLESS STEEL HOOD. (2) AVAILABLE.

#.26499 PRICE: $137,500 WHERE 15, OHIO

USED IMPCO 9'6" DIA. X 12 DISC FILTER, 316 STAINLESS STEEL CONIACTS.
PRtV1OUSLY USED ON PAPER MACHTNE SULPHITE.

X2W27868 PRICE: $45,000 WHERE IS, CANADA

USCO VOITH 108" DIA.. 12 DISC VACUUM FILIER, STAINLESS STEEL CONTACT
PARIS WITM DRIVE AND MOTOR. (2) AVAILADLE. 411

* Zw264S6 PRICE: $79,500 WHERE IS, EUROPE

USED DORR-OLIVER 9' DIA. X 12 DISC ROIARY VACUUM FILTER. PLASTIC AND
STAINLESS SECTORS. CARBON STEEL TUD. HAS NASH CL6002 400 HP VACUUM
PUMF'. FILTER HAS VARISPEED DRIVE AND WASH PIPES. NEW 1983. APPROX.
1450 SG. F7. FILTERINC SURFACE AREA.

ZR26050 PRICE: $92,500 WHERE IS, MISSOURI

« USED NASH MODEL CL3002 VACUUM PUMP, TEST *72U1729. 420 RPM. ALLIS

F1LTER. 670 $G. Fl. FILTER
WITH 14" PADDLE AGITATOR,

PUMP RATED FOR 5200 CFM

WHERE IS, WISCONSIN

All Equipment Offeted Subject to Prior SaJs Of OISPOSMOA

Written Cordemation by Peny Required Prtor to Acceptance MOMer.

Written Confirmation Comalna Peny's Condart and Tenns of Eate

PERRY
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PACE 5
HILDORN LIMITED03 JUW 1991

* CI-IAL MERS 12 HP. 1760 RPM. 460 VOLT MOTOR. SILENCER.
* 231-11101

PRICE: *10, eoo WHERE I S, MA I NE
PL EASE LET US KNOW HOW WE CAN BE OF FURTHER SERVICE.

EII NCERELY111

PERRY EQUIPMENT COMPANY, INC.

oEPFREvV ISRAEL

•

All EqUipInet Otind Stibiett goPeforSideot Dioxottion.

WrownConfimatIonby PonyFitqukedMor » Acceptancool Ordet

WelttenConfkowbonCoNalrtsRerry'sCanditione and Tenns of Sodo. PERRY


