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0 Nikkel og Olivin AS 24.01.98

Markus Ekberg

CUT-OFF GRADES FOR DIFFERENT DECISION MAKING SITUATIONS

COSTS

NICKEL PRICE

LONGHOLE-PRODUCTION
DRIFTING
MINE TOTAL AVG
MILL
ADMIN+SAFETY+ENVIR
TAILING DEPOSIT
CONC. FREIGHT
N&O TOTAL

(BUDJSJETT 47,5 KR/KG)

50,0
90,0
90,1
41,4

9,8
7,6
6,8

155,7

47,50

NOK/TONNE
NOK/TONNE
NOK/TONNE
NOK/TONN
NOK/TONN
NOK/TONN
NOK/TONN
NOK/TONN

NOK/KG

15,0
9,8
7,6
6,8

39,2

	

50,0 50,0 50,0

90,1

	

15,0 41,4 41,4 41,4

	

9,8 9,8

	

7,6 7,6 7,6

	

6,8 6,8 6,8 6,8

	

71,8 105,8 115,6 155,7

NICKEL RECOVERY WITH GRADE 0 55% NI 75 %




NSR OF THE ORE






Ni% Rec% Paym%Ni Ni-price NSR/tonne Cu-Coextra Right




Covers cost items:




in conc




NSR




0,60 77 75 47,50 165




1,00 165 All costs

0,55 75 75 47,50 147




1,00 147




0,50 73 75 47,50 130




1,00 130




0,45 71 75 47,50 114




1,00 114 Long hole production + all others
0,40 69 75 47,50 98




1,00 98 Lh+mill+tailing+ conc.freight

0,35 67 75 47,50 84




1,00 84




0,30 65 75 47,50 69




1,00 69 Lh+mill variable+conc. freight

0,25 63 75 47,50 56




1,00 56 "Flywaste"+mill variable+conc freight+ others

1 cut_off_grade WK4



Nikkel og Olivin AS 06 11.1997

Markus Ekberg

CUT-OFF GEHALTER TIL ULIKE BESLUTELSESITUASJON

KOSTNADER: LANGHULL 50 KR/T
ORT 90 KR/T
GRUVE GJS 85 KRfT
VERKET 40 KR/T
ADM 10 KR/T
N&O TOT 140 KR/T

NIKKEL-PRIS (BUDJSJETT 52 KR/KG) 50 KR/KG

NIKKEL-UTV. 75 %

MALMENS VERDI:

Ni% Utv% Bet%Ni Ni-pris Ni-NSR/tonn Cu-Co-tilleg Korrekt NSR

0,50 75 65 50 122 1,15 140 Betaler alle kostnader

0,45 73 65 50 107 1,15 123 Betaler gruvegis+verket

0,40 71 65 50 92 1,15 106

0,35 69 65 50 78 1,15 90 Betaler Ih+verket

0,30 65 65 50 63 1,15 73 Betaler Ih+verket variabeI

1
CUT_OFF_GEH.WK4
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Nikkel og Olivin AS - Ore Reserve Statement

Summary

This ore reserve statement of the Nikkel og Olivin mine has been prepared using data
available 31.12.1996.

The in-situ rnineral resources of all Nikkel og Olivin mine mineralisations have been
calculated using conventional profile method. Diamond drill hole and sludge hole data
have been used equal manner. The calculations have been made using Outokumpu's
Minenet-program.

Results are as follows (cut-off grade 0.45 %Ni)

Measured Mineral Resources 1.722 Mt 0.59 % Ni
Indicated Mineral Resources 1.590 Mt 0.57 % Ni
Inferred Mineral Resources 0.171 Mt 0.51 % Ni

Total Resources 3.484 Mt 0.58 % Ni

The ore reserves were derived from the mineral resources using a mine technological
recovery of 70 % and a waste rock dilution of 10 % with Ni-grade 0.15 %.

Results are as follows:

Proven Ore Reserves 1.044 Mt 0.56 % Ni
Probable Ore Reserves 1.155 Mt 0.53 % Ni

Total Reserves 2.200 Mt 0.55 % Ni

Ore reserves are derived from mineral resources and are thus a part of mineral
resources.

1
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Introduction

This ore reserve statement has been prepared bv mine manager Markus Ekberg and
mine geolosiist Lisbeth Storhaug. The document is prepared usin2 instuctions given
in Outokumpu's "Evaluation procedures manual 1996" according to the "Australasian

code for reportin2 of identifted mineral resources and ore reserves 1996".

All data available bv 31.12.1996 has been used when preparing this document.

Nikkel Og Olivin AS is a 70% owned subsidiary of Outokumpu 0y, with the

remaining 30 % of the shares owned by Nordlandsbanken AS. Outokumpu has full
economical and technical responsibility of the mine.

The minc started production in 1989 and had by 31.12.1996 produced a total of 4.612
Mt of ore with a 2rade of 0.53 % Ni.

Ore reserves and production plan allow mining to the end of year 1999, if nickel price
will stay at a level over 7500 USD/tonn and mining costs can be kept at the present
level.

Geology of the Deposit

The Bruvann nickel deposit is a part of the Rana mafic-ultramafic intrusion which was
emplaced during the Caledonian oro2eny at aboui 436N1y. The intrusion is surrounded
bv various types of gneisses, and the nickel mineralization occurs in ultramafic rocks
close to the contact tvith the surroundin2 gneisses. The nickel mineralization is cut bv
the main fault zone so that the deposit is divided into the Eastern orebody and
Western orebody. The Eastern orebody crops out at the surface (Bovd 1980) and the

vertical distance bettveen the orebodies varies between 130 nr and 200 m. increasine
towards north. The mineralized zone extends for approximately 900 m in the east-west
direction and 600 m in the north-south direction.

Mineralisation and Ore types

The Bruvann Deposit consists of several lenses which are separated by faulting and
nrobably bv ori2inal crystallisation sta2es. The main lenses are Eastern and Wesaern
deposits whieh are separated bv a scissorihinge) fault (Boyd 1980).

T 12 Ovumnini mineralisation is a part ut ilie liastern Deposir and seems to be
separated the main lense.

The mam o-fts of the Western. Eastern and I)yomalm. deposits are made
disseminated mmeralisatton in nendotite tdunnier The main nickel carrier is

nennandite. otner sulphide minerals are ovrrhon(e and e?:31C0';,AT:te.Olivimro eonnan<
annroximaie.y 0.09 Nicke: cooten: in the sulohide rhase

Liisscminatei:. mtnerillisanon -
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N1assive and semi massiye ore exist near the southern contact to the gneisses. This

mineralisation type has been diseovered on both sides of the main fault zone. In the

Eastern Deposit the Elefant-malm and the 246-inngang are of massiye type. In the

Western Deposit the D-ore is of massive type.

The massive minerahsation oceurs in peridotite. pyroxenite. norite and ealesilicate


gneiss. Nickel content in the sulphide phase in massive and semi Massive ore IS 4.5

4. Investigations Procedures and Assaying

4.1 Diarnond drillina

The Western Deposit consists of three ore bodies. Southern-ore and Northern

ore. '1"he Western Deposit (Southern and Northern ore) was fouml in 1972 by NCild

by diamond drilling and the D-ore was found in 1996 with diamond drilling

southwards from the 100 leved

The mineral resource calculation for the Western Ore Body Mcludes drillholes made

by NGU in the 1970'ies. drillholes made from the ramp during the investiaation

proaram for the Feasibility Study of the Western Ore Deposit in 1993 and 1994 and

drillholes made bv Nikkel og Olivin AS from drifts in the Western Ore Body during

1995 and 1996.

he Iiastern Deposit is close to exhaustion. but minor parts of the massive ore (246-

innaitna and Elefammalmen) still remain to be mined. 1n addition there is the erown

plilar between the open pit and the mine. and two more separate ore bodies in the

east: Dypmaimen og Southhast open pld

The mineral resource calculations for the 11astem Ore Body are based on diamond

drillholes by Biorkasen Gruber. tierman oacupants. NGIL. LKAB and Nikkel oa Olivin

AS.

1he assay Intervals of the N(I drillholes are always 2 rileterS IrreHleCtive of

11:1il)loleal e'r,amzes. N1ost of the drill holes done bv NG1: haye eollar eoordmates

measured ustna tachymeter. Demation measurements have been done in some of the

drillhoIes usma the Easteo method

I he assay samples from the drill holes done hv Nikkel oa Olivin AS are normally

about 2 meters Iditholomeal boundaries and mineralization arade variations st,ere used

a. hen determiMng drill core to Ute assav tidereMends In case of arade varzatio6. shorter

assm. intervals Man 2 :netet> weri used

Drilishole collad coordmates and start anmtiths are rneasLIred 1.1",:ng eleetrome


diehymete . Survey points used in the meamrements are normal mme survey points

are connemed to thet..t.te sursey net hole s:art aztmuths are uneaStil'H

drillrod  ‘19t a ur\ ev prisni. •Itids rod is installed to the hoL: and
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points are measured. Start azimuth is later calculated by a mine survey ADP-program.

Drill hole dip deviation is measured in the hole each 10 meter using electric

inclinometer (Pietari Peltonen). This information is stored to the geological database

and later used when drill holes are plotted to the profiles.

Drill core recovery is normally 100% and RQD-values also over 90% so these are not

calculated. Core loss is reported only rarely in some drill holes. These areas as well

as "weathered peridotite" are reported separately. "Weathered peridotite" is an

especially weak altered peridotitc, which contains a swelling clay mineral, most

probably saponite.

Sampling of diamond drill holes made by other parties is not clear.

4.2 Sludge drilling

Sludge drilling has been done systematically in the Western Ore Body and in certain
arcas in the Eastern Ore Bodv. that is in all production areas. The current amount of

sludge drilling per vear is 11 000 meters and is done by the mine contractor. Each

sample is 1.8 meters (one rod length). Sludge drilling profiles are usually at 12.5

meters spacing.

4.3 Assaying

Drill cores are split in half using a hydraulic splitter. One half is stored at the mine

site. The assaying half is crushed using two crusher stages to -5 mm. The crushed

sample with assav number is later delivered to the Nikkel og Olivin AS laboratory.

Some assaving has been ca8ried out in Outokumpu's Geoanalvtical Laboratorv.
Outokumpu. Finland.

At the labobatory sampie \vee inalyzed for total-Ni (IENO oluble) using normal

analvzing routines.

8orne 40 density determinat ons have been done at the Geoanalvtical laboratorv.

Outokumpu. The density deierminations were done from pieces of drill core.

Atieording to these determinations the average density of the Vestmalm-deposit is

$.39.

4.4 Ceological database

ahhrcviations. drili hole coliar coordinates. azimuths and dm

measuremenis and all assav resulls are fed to the Nlinenetyprogram. This

ipitgran8, is Omokumpu's mine-CAD for geological resource and reserve estimations

mine planning.

10•01
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5. Mineral Resource Calculation Methods and Results

5.1. Cut-off grade

Cut-off grade used in this mineral resource estimation is 0.45 % Ni (total-Ni). This

decision is based on econornical evaluation of the whole Western Deposit. In this

evaluation (Ekberg and Alaniska 1994) mineral resources of the whole deposit were

calculated using different cut-off grades (0.35, 0.45, 0.55 and 0.65 % Ni). Ore reserves

were derived using different grades for diluting material as well as different waste

rock dilution percentage for each cut-off grade.

Annual production rate and total production period were calculated for each cut-off

grade tonnage. Production costs were estimated for each production rate and

investments were estimated.

According to these sirnulations the best economical result in exploiting the Western

Deposit will be achieved using a cut-off grade of 0.45 % Ni.

After this evaluation the price of Ni and production costs have not changed

remarkably .

5.2. Calculation methods

The mineral resources are based on diamond drill holes and sludge drill holes. A
minimum ore thickness of four meters was used in the resource estimate for

disseminated ore. In massive and semi-massive ore the minimum ore thickness used

was 1.5 meters. The used density of ore is 3.39 in disseminated ore, in semi-massive

and massive ore a formula (density (2:1) = 467*Ni%H63145) has been used to calculate

density, varying between 3.39 to 3.84. Waste rock inclusions inside the mineral

resource were included into the grade and the tonnage.

The calculation method used in this mineral resource estimation was the conventional
sectional method. The estimate for the Western Ore Body is based on 38 sections at

12.5 rn intervals in the D-ore and Southern Ore and at 25 and 50 m intervals in the

Northern Ore. The weighted distance of influence for each section is thus 6.25. 12.5

and 25 nt respectivelv on both sides.

The mineranzed area in each section was divided into subpolygons between the levels

140. 110. 100. 80. 60. 40. 20. 0 and below 0. 3-D models for mined stopes were

created, and the areas of mined stopes were subtracied frorp the conventional

estimation.

The grade of each subpolvgon is the weighted: avera,‘:e of all sarnples inside the


subpolygoh. The weighting metnod for samples was assay length. density was no:

used. The grade of each section ;s the weighted average of each stibpolygop and the
tormage is the sum of tonnages of the incorporated subpolvgons.
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A conventional sectional estimate was prepared for the Western Ore Body. In this
estimation the Western Deposit was divided into the following areas:

D Ore, sections x=1150 - x=1225
Southern Ore, sections x=1250 - x=1525
Northern Ore, sections x=1550 - x=1700
Northern Ore, Upper mineralisation, sections xr----1550- x=1575

The grade estimations are reliable because all assays are quite low. There is no reason
for cutting high grade assays.

Similar conventional method was used in the Eastern Depostt (Elefanten, Crownpillar,
Dypmalmen and SouthEast of openpit).

The in-situ mineral resources are as follows:

Measured mineral resources 31.12.1996, cut-off 0.45 % Ni

Eastern Deposit

Grade (%) Tonnage

Crown pillar 0.48 125 000

Elefantrnalmen 0.98 42 000

246-inngang 2.45 6 000

Western Deposit




Southern part 0.55 1 252 300

Pilarer 0.54 156 500

D-ore 1.11 91 200

Northern part 0.51 49 200

Subtotal 0.59 I 722 200

Indicated rnineral resources 31.12.96, cut-off 0.45 % Ni

Grade (% Ni)

Eastern Deposit




Tonnage




0.52




90 000Dypmalmen

Western Deposit





Northern part 0.57 1 083 700

Upper rnineralisation 0.53




36 000

Southern part 0.58




380 900

Subtotal 0.57 1 590 000

Inferred mineral resources 31.12.96, cut-off 0.45 %

Grade (% Ni)

Eastern Deposit

Tonnage

SouthEast openpit 0.49 154 000

Western Deposit

Southern part 0.69 17 300

Subtotal 0.51 171 300

7
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In-situ rn neral resouree lists are presentecl in appendix 5.

6, Ore Reserve Calculation Methods and Results

The mineable ore reserves have been prepared using the previously presented in-situ

mineral resource estimation as a basis.

Mining recovery has been estimated to be 70 % from the in-situ mincral resources.

This estimation is based on experience from similar production situation in the Eastern

Deposit and the favorable rock mechanics in the Western deposit. The mine recovery

in the Eastern deposit is estimated to 85 - 90 %, but a more complex geology in the

Western Deposit has resulted in deereased mining recovery.

Waste rock dilution has been estimated to be 10 % in disseminated ore. This is based

on the ealculated waste rock dilution during 1995 and 1996.The waste rock dilution

in massive ore is estimated to be 20 %. The grade of the waste rock during 1995 and

1996 has been 0.15 % Ni, this grade has been used in the present ore reserve

estImation.

Proven Ore Reserves. cm-off 0.45 % Ni. derived from measured m neral resources

Grade Nil Tonnage Mine rec. Ditutiot Dilu o n

grade

Eastern Deposit

leve:s lziig-Zym 0.52 35

kk'r—Hen DH,

I

Western Deposif

Scv.:Yr.c:n na:-; u 51 064 'riu

	

(L'h: 100

\UT:r.CIT. Fuir. 4- 54....0(1

acco7j:ng to produczion

211

acco:viin o prodaction plan

Subtotal

ProbabR Ore Reserves. cut-off 0.45 Ni.IL ed Tom indiemed mineral resources

estern Deposit

Subtotal

(Ha L: tOtal o:e r esorves 1. 9 9 -y ,( ,
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Mining

The mininu methods are normal sublevel stoping and "top slicing". In top slicinu the

drilling and loadinu drift is developed in the middle of the planned stope. The stopc

is opened using a transverse drive and an openinu slot at one end of the stope. Ore is

blasted towards this openinu slot usinu drilling fans with a spacinu 2 - 2.5 meters.

The distance between levels are 20 meters and the drift sire for drilling drifts is 5 x

5 m. The small distance between the levels is due to the shallow dip of the ore body.

The muckinu of ore is carried out using a remote controlled LI-ID or a conventional
wheel loader. Ground support with cable bolts is not necessary and the stopes remain

open without the need of backfilling.

Mine production planninu is based on 12 months rolling plan, which is updated every

month. Also morc detailed 4 week and weekly plans are in use. These plans are

discusssed in weekly and monthly meetings with the contractor and undersigned.

A long-term plan for the remaining mine life me is under preparation at the monent.

This plan will be ready in April 1997.

Milling

The contractor transports the ore to the surface via decline usin2 normal ten wheel
trucks, each canwing 25 tonnes to a three-staue crushing plant. The silo capacity is

about 1800 tonnes which means that ore haulinu durinu weekends is necessary.
Grindinu is carried out with one ball mill (4x6 meters) in closed circuit. In the

grindinu eireuit there are two flash flotation cells (Outokumpu Skim-Air 80) which

produce concentrate with a urade of 15-20 PooNi.

The flotation is carried out in an open circuit usina second-hand equipment purehased

from different mines in Seandinavia. These flotation machines have partly been rebuilt

usina OK-mechanisms. The total flotation volume is 54 n-12'and the flow rate of the

pulp is 190 m3/h. The chemicals used during the flotation are xanthate (fed into the

mill). DOW-200 (fed into the flash flotation), xanthate and waterglass (fed into the

flotation) and frother MIBC (fed into the rouuher and scavenger flotation).

Thc flotation process is eontrolled manuallv using a Couner-30 analyser.

Dewaterinu is done with a th ckener and two vacuum filters. The moisture of the final

concentrate is about 8 r'e, and is thus suitable for shippinu to Outokumpu's Harjavalta

Smelter in Finland.

The final coneentrate has a grade of 11 33 Ni. 3.5 % Cu and 0.5 34 Co. Ni-recovery
is 75 34 of the total nickel assay. which includes 0.09 '1Osilicate nickel in oiivine

(Palosaari and Jounela 1994). This recovery and concentrate urade have been constant

for the whole operation period. also when massive and semi-massive ore has been fed

in produetion.

9
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Accordinu to previously prepared mineralogical studies the whole Western Deposit
consists of hornogeneous disseminated mineralisation (Sotka and Iluhtelin 1993).

•

•
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Appendix 1

OUTOKUMPU RESERVE/RESOURCE REPORTING at 31.12.1996

ORE RESERVES

INVENTORY NAME: NikkeI og Olivin AS

COUNTRY: Norway

COMPANY: Nikkel og Olivin AS

OK'S SHARE: 70%

STATUS: In operation

DATE: 8.1.1997

PREPARED BY: L.Storhaug/M.Ekberg

DATA GIVEN BY: M.EkbergIV.Henriksen

ORE RESERVES

PROVEN TONNES 1044400




METAL TONNES
PROVEN Cu% 0.10




1040
PROVEN Ni% 0.56




5850
PROVEN Zn%





PROVEN Pb%





PROVEN S%





PROVEN Au g/t





PROVEN Ag g/t





PROBABLE TONNES 1155300




METAL TONNES
m PROBABLE Cu% 0.10




1160
PROBABLE Ni% 0.53




6120
PROBABLE Zn%





PROBABLE Pb%





PROBABLE S%





PROBABLE Au g/t





PROBABLE Ag g/t





TOTAL TONNES 2199700




METAL TONNES
TOTAL Cu% 0.10




2200
TOTAL Ni% 0.54




11970
TOTAL Zn%





TOTAL Pb%





TOTAL 5%





TOTAL Au git





TOTAL Ag g/t





NOTE.

Ore Reserve data at 31st December 1996
The reported Mineral Resources are additiona

to the Ore Reserves
Tota: tonnes in JV project

" not based on assay results but calculate rom achieved
results and reserve resource tonnac.::



Mineral Resource data at 31.12.1996
Total tonnes in JV project

" Cu is not based on assay results but calculated from achieved
production results and reserve/resource tonnage

COUNTRY:

COMPANY: INikkel o OlivIn AS

;Norway

OK'S SHARE: 70%

STATUS: ;In o eratIon

DATE: 18.1.1997

PREPARED BY: 


DATA GIVEN BY:

L.Storhau /M.Ekberg

IM.Ekber N.HenrIksen

A _pendix 2

OUTOKUMPU RESERVE/RESOURCE REPORTING at 31.12.1996

MINERAL RESOURCES— _

INVENTORY NAME: !NIkkel o OlIvIn AS

MINERAL RESOURCES

! MEASURED TONNES I 281500 ,METAL TONNES

** MEASURED Cu% 0.10




280
MEASURED Ni% 0.51




1450

- IVIIASURED Zn%





MEASURED Pb%





ITAEASURED S%





MEASURED Mo%





MEASURED Au g/t






IMETAL TONNESINDICATED TONNES 90000
** INDICATED Cu% 0.10




90
INDICATED Ni% 0.52




470

INDICATED Zn%





INDICATED Pb%





INDICATED S%





INDICATED Mo%





INDICATED Au g/t






METAL TONNESINFERRED TONNES 171300

INFERRED Cu% 
 0.10




170

INFERRED Ni% 0.51




870

INFERRED Zn%





INFERRED Pb%





INFERRED S%





INFERki-D—WO %





INFERRED Au g/t







TOTAL TONNES 542800 METAL TONNES

•• TOTAL Cu% 0.10




540
TOTAL Ni% 0.51




2790

TOTAL Zn%





TOTAL





TOTAL S%





TOTAL Mo%





TOTAL Ktiglt





NOTE!
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Codes for mineral resource estimation with eut -off O.4S Nikkel oo Olivin AS

Vestmalmen

Sydmalmen x=1250 - x-1525, protile distance 12.5 m

above z=140

129 - 140
100 - 120

80 - 100
60 - 80

40 - 60

20 - 40
0 - 20

helow 0

indicated

measured

s I
s s
__

measured 23

measured 24

measured 75

indicated 26

indicated 7-7_ i

indicated is

inferred 29

1550-1-(10.prolile distance 25 m and 50 m

measured 31

indicated 32

indicated 33

indicated 34

indicated 35

indicated 30

indicated

indicated

155( F-15-5 indicated

,

41

ordmalmen main lense x

above z=100
su -100

00 - 81)
40- 60

2(3 - 40
() _ 20

21)- h

_ -30

Nkri 	 '1r  11.Ovr:L'malm x

1)inosammalmen x=1150 - 1237.5. prolile distance 12.5 m

:UCLISUFCL.:

measuret.:
Measurcki

:nc:ts1.1!" .»:

y. L



$oct r dai bakc(c(

1111'N ITU ORE RESE HE EST IVAT ION

Lc.,1 s : s_n_n __.15_sydost
npuf i3e : —
yocie?Ks ) : I

rnof iJ6 int E,rsect.1cin ni

0. ,.:7»: 

2re&

35E,

ciErrs:ty prc)(ic: iciri 1:0V.5

301803
47. 0. 44 479 3.33 85. 0 /f0Sa3
10.6.» 0.53 223 3.39-)




l&LiEJ
39.1(: C).50 609




56721




0.51 97




8251

1,H1.10 0. 49





•



PPaND:'

71 5717 t._712201: 6.1.1997

s ni 45 (1.22±3.
cfUe : :7775

cceb(s) : 0+3

ccflJe ±:terEectia:

laiid;




are- 	
--

cims±:v trc-'i 1 - ,:r ta-s-

to:Le




31=2600 18 .53 0.46 0.00 181 3 .393 25.0 T5328

7=2.53215 0. 06 147




173 3 .393 25. 0 T4679




30 .S€ 1.47 0.00: 227 3 .39: 25.0 99524

7=2-375 7.50




0.00 215 3 .390 25 .1 15 497

7=2700 38 .CC 2.45 0.06 205 3 .390 25 .0 17353

'..9-2725 0 .CC




59 0.002 25.0 °
L,
7=2750 64.01 111 3.0C 208 3 .393 25.0 1-7f 6. 9

302775 13.05




0.00 216 3.390 25.0 18322




178.61




0. C+9 1455, 3 .2561 200 .0 1209-51

111



APPENDI X

_N SITU ORE RESERVE ESTIMPTION 4.11.1994

polygons: s_m_ni_45_dyp

profile : Y=2712 — 2762

code(s) : 1

profile intersection ni area density projection tons

length m2 range

Y=2712 62.95 0.52 516 3.390 15.3 26681

Y=2725 60.65 0.49 271 3.390 18.8 17246

Y=2737 0.00




0 0.000 0.0 0

Y=2750 35.50 0.53 287 3.390 16.3 15808

Y=2762 44.15 0.59 594 3.390 12.5 25185

total 203.25 0.54 1669 3.3900 62.8 84921

hovectlxv,ce
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LNISI1U CPSRaSERVEESIYAZIN 9.1.19%

rnl }yrs : 111 IT8S

prafile . Y=2462
ccr(s) : 21

nare/run inters.

len3th

ni area dersity licieedcri
tr2 latfi

tcns

nas/3 34.10 1.28 111 3.390 12.5 4686
137 3.390nas/4 35.60 0.73 12.5 5820

7Ctal 69.70 0.98 248 3.390




16,666

•

•
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ru srrucRE 1;;EINE arlD14:31:14 9.1.19%

giygrE . s_nuti_l_rres
proale : Y=2507
cacb(s) : 21

rarelrin irtecs. ni. area density prejectim tas
la-gth n2 atfi

10.30 1.30 40 3.390 7.5 1006
16.70 0.96 139 3.390 7.5 3022

27.00 1.04 158 3.393




4(128

•

nss/1

rres/3

Ittal

•



IN SIIU E PE=E ES=CICN 9.1.1996

pritycsrs:s m 1 rras
pæfile :YR2515
agcb(s):21

name/niu intas ni arta dasity projatinn
n2




tais
length nr-te

nss/2 1.90 3.46 11 3.390 9.0 345
nss/3 9.50 0.93 46 3.390 9.0 1406
gss/4 8.40 2.09 86 3.390 9.0 2628
nes/517.80 1.07 107 3.390 9.0 3264

Ittal 37.60 1.50 251 3.390
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IN SI1U CFEREERVEESTMCIal 9.1,1995 •

polygcns: s m ni 1 rms
prcfile : Y=2537
cede(s) : 21

rarejnin irters. ut  ty projectim tals
1m3th fl2

nns/2

rintal

•

19.20 1.00 56 3.390

19.20 1.00 56 3.390

12.5 2R7

2357

•






9.1.19%iN STIU(1€




RE9i2EESIDTTICN

m 1rraspalygms:s




profile:Y=2550
ciab(s):




trs rd




nare/run ana dersity prcjectimtcm
rr2 tatija

mas/2 )2/(9 0.63 65 3.390 12.5 2748
Tras/30.00




32 0.000 12.5 0




7.03 0.69 23 3.390 12.5 992rres/4

rRatal 38.70 0.64 120 2.484 3741

•

•



INTSTRJCP2FESERVEE8TD4!2= 9.1.1996

pttlyafETS: S Tttni 1
proale:Y=2562
ccffl(s):21

renE/nininters.
lsmtil

ni areactrysitygtiection
n2 rama

tcns

nus/2 9.00 1.28 33 3.390 12.5 1393
nes/3 13.10 0.57 42 3.390 12.5 1798

Tetal 22.10 0.88 75 3.390




3191

•

•



APPENDix 5.5

IL\STIUCREREEERVEESIIMUICN 6.1.1997

polgzrs: s rnni 0.45 vest
profile • x;--11.62--1225
mcb(s) : 51+52+53454

profile intersectim
1ength




araa
n2




dEnaltyprcojezticn tais




x=1162 59.50 0.66 0.00 316 3.390 12.5 13387
x=1175 92.20 0.73 0.00 450 3.403 12.5 19151
x=1187 66.23 0.99 0.00 509 3.541 12.5 22536
x=1200 97.47 1.83 0.00 569 3.838 12.5 Z/306
x=1225 55.75 0.67 0.00 210 3.390 12.5 8906

tetal 371.15 1.11 0.00 2055 3.5544 62.5 91286

•

•



IN SnU ÆR=1-3 =LVA3L7W 2.1.1997

poly:t/13:s mni 0.45ws.
1..cufile :
accis(s) : 53+54

.rtt/risn :±bars. ri æ derty p...‘Jjecticn tas
len3th r2

-yEEt/1 5.80 0.82 4..7 3.893 12.5 1973
yest/4 18.10 0.60 86 3.390 12.5 3629
\Est/6 35.60 0.69 120 3.393 12.8 5077
'a./7 0.00 0.60 64 3.3% 12.5 2708




59.50 0.66 316 3.390




13387




•

•



IN STIU CRERESEIZÆEBTINRTTW 2.1.1997

pol.}scrs: s m ni 0.45 mast
profile : x=1T75— —
crcb(s) : +53+54

narre/runinbers.
length

ri arsa daraity r/rjectim
u2




tcns




VEStA 0.00 0.70 22 3.390 12.5 921
mast/4 86.45 0.70 401 3.390 12.5 16987
mast/5 5.75 1.19 28 3.610 12.5 1243

1ttal 92.20 0.73 450 3.403




19151

•

•



IN STIUCRER4ERVEESTIMITICN 2.1.1997

pabgcrs: s ni 0.45mast
pectile:)(7-75.87
wch (s) : 5152453+54

rare/am intacs. ni
length

area clanity
112

projectim tcrs
1d1

vest/2 5.10 1.03 15 3.610 12.5 671
mest/3 8.30 0.73 59 3.390 12.5 2513
wet./510.65 1.42 71 3.610 12.5 3216
vest/6 4.65 1.88 33 3.840 12.5 1605
vest/7 4.83 0.68 136 3.390 12.5 5747
\isst/932.70 0.94 195 3.610 12.5 8784

Ittal 66.23 0.99 509 3.541




22536

•

•



INTSTILTCRER=ZvE ESITNATICN 2.1.1997

s m ru.0.45 vast
proffie:x=1200
cocS(s):51+52+53+54

nerre/arnirters.
lerrjdn

ni area clenerityprojecticntcrs
rrC rar,

mest/125.92 0.58 117 3.390 12.5 4761
Yest/3 3.80 2.93 13 4.310 12.5 679
mest/531.20 1.88 145 3.840 12.5 6968
mest/710.15 2.73 49 4.310 12.5 2656
‘est/817.00 2.94 99 4.310 12.5 5310
vest/9 9.40 1.78 93 3.840 12.5 4464
vest/11 0.00 0.58 58 3.390 12.5 2468

ittal 97.47 1.83 569 3.838
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INTSTIUCREREIRÆ ESIIIvkTICNT2.1.1997

polygcns: smni 0.45 vest
profile : xE1162 - 1225
ccde(s) : 52

profile irtersEcticn
lentjth

ni




area
n2

clEnsity projecticn tens
ictIS

x=1162 0.00




0 0.000 0.0 0
x=1175 5.75 1.19 0.00 28 3.610 12.5 1243
x=1187 10.65 1.42 0.00 71 3.610 12.5 3216
x=1200 20.80 2.94 0.00 111 4.310 12.5 5989
x=1225 0.00




0 0.000 0.0 0

tctal 37.20 2.26 0.00 210 3.9806 37.5 10449

•

•



IN = CRER=RVE ESITIvATIW 8.1.1997

pc4gms: s FIRni 0.45 \tet.
profile • x=1162 - 1225
o(s) 53

profile intersEcticn
krgen

ni




araa
n2




ciErsity proje:nan tas
Lonze

x=1162 53.70 0.65 0.00 205 3.390 12.5 8706
x=1175 86.45 0.70 0.00 401 3.390 12.5 16987
x=1187 37.53 0.84 0.00 330 3.520 12.5 14531
x=1200 57.12 1.35 0.00 258 3.644 12.5 11729
x--1225 35.90 0.64 0.00 100 3.390 12.5 II7S7

tctal 270.70 0.86 0.00 1295 3.4735 62.5 56210
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IN 5113 CRE RESERVEESTINATICN 6.1 .L997

nr'v3sns: srnnio.45 wst-2
: x-=2:552-1 17-(7:0

-ccds(s) : 22+23+24+25

-,-=H10 ir,,,,errrn

isn3nin




7,--.-s,
n2




cujo-*-;an.

ranas

_._1.	 -_.ir,'

x=1162 0.00




0 0.000 0.0 0

x=-.175 0.00




0 0.000 0.0 0

x=1187 0.00




0 0.00• 0.0 0

x=1200 0.00




0 0.020 0.0 C

x1725 0.00




0 0.030 0.0 0




48. 48 0.61 0.92 460 3.350 12.5 19-199

x=1262 841.50 0.62 0.00 729 3.399 12.5 22879

x=1275 85.20 0.68 0.00 865 8 .399 12.5 26664

x=1287 160.27 0.62 0.00 1476 3.390 12.5 6253

xili
18 280.39

351.45
0. 88

0.52

0.00

0.0 63

1558

2-84

3.390

8 .899

12.5

12.5

66305

954',2

x=1325 144.60 0.68 0.00 198 9 3 .390 12.5 8295

x=1337 207.30 0.64 0.00 2189 3.390 12.5 52740

x=18680 208.48 0.56 0.00 2779 8 .390 12.5 117379

x=1362 8 62. 65 0.54 1099 2823 32390 12.5 129968

x=1375 338.75 0.49 2.00 2288 3.392 12 5 90825

x=1887 216. 10 0.48 0.92 1241 3.350 12.5 52601

x=1420 401.31 0.53




1000 2477 8 .850 12.98 14711

x=1412 85.47 0. 61




487 3.292 12.5 22642

x=1425 97.00 0.51




1000 LL,99 3.390 12.5 52816

x-1437 298.70 0.54




1000 2729 3.390 12.5 113094

x1456,

x=1462

238.30

227.23

0.52
2..5




.21 2252 2.398

3.392

12.5

12.5

86936

75621

x=1475 87.15 0.54




10 728 3.392 12.5 32855

xr-1487 34.46 0. 58




•.01 622 3.396 12.5 26281

x=1:CC 75.62 j.9r




.J 568 3.35C 12.5 23549

x=1512 67.45






12.5 22221

x=2521 125.772





--t2




12.2 43879

11

94.65






12.5 =_,220,
_
...,

x=15-5







x= 6_22







4249.2-1








IN.1DI PN't


Ybt-1

IMSTIUGE =as.)EEs-rwarN 6.1.1997

polygrrs: s m ni 0.45wst
prefile:x-1362- 1700
oxb(s):2126+27+28

rzefileirteræztim ni




acea
tr2

cksitypEoje:timtcre
lent-h IcIL

x=1162 0.00




0 0.000 0.0 0
x=1175 0.00




0 0.000 0.0 0
x=1187 0.00




0 0.000 0.0 0
x=1200 0.00




0 0.030 0.0 0
xrd225 0.00




0 0.01) 0.0 0
x=1250 0.00




0 0.000 0.0 0
x=d262 0.00




0 0.000 0.0 0
x=1275 0.00 0.71




14 3.390 12.5 587
x=1287 11.55 0.52 0.00 112 3.390 12.5 4727
xsa-w 1.65 0.70 0.00 25 3.390 12.5 1054
1012 0.00 0.62




286 3.390 12.5 12110
x-n75 30.60 0.59 0.00 638 3.390 12.5 27026
x.:137 58.50 0.58 0.00 872 3.390 12.5 36930
x=1350 108.05 0.55 0.00 827 3.390 12.5 35065
x=1362 56.35 0.66 0.00 1052 3.390 12.5 44568
x=1375 89.80 0.63 0.00 159 3.390 12.5 66072
x=1387 0.00




0 0.000 0.0 0
x=1400 16.45 0.51 0.03 343 3.390 12.5 14534
x=1412 22.70 0.49 0.00 168 3.393 12.5 7129
x=1495 36.95 0.55 0.00 177 3.390 12.5 7497
x=1437 17.55 0.48 0.00 368 3.390 12.5 15608
x=1450 31.65 0.61 0.00 1287 3.390 12.5 54544
x=1462 46.40 0.47 0.00 1193 3.390 12.5 50758
x=1475 0.00




0 0.000 0.0 0
x=1487 0.00 0.45




65 3.390 12.5 2747
x=1500 0.00




0 0.000 0.0 0
x=1512 0.00




0 0.000 0.0 0
x=149S 0.00




0 0.CCO 0.0 0

illir0
0.00

0.00




0

0

0.000

0.000

0.0

0.0

0

0

x=1575 0.00




0 0.000 0.0 0
x=1600 0.00




0 0.000 0.0 0
x=1625 0.00




0 0.CCO 0.0 0
x=1650 0.00




0 0.000 0.0 0
x=1700 0.00




0 0.000 0.0 0

rrri
 528.20 0.58 0.00 8990 3.3900 200.0 380957
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iSibu..JCPE RE3Eg.7EESIT=CF 2.1.1997

rolyrs: smn±O.45




: x=1275
: 24-,25±26-,99

,..I.:barS.
l'a-Lith




E•v-t^


t":2




±_—_,:cini
2:31It

LIIE




ru/ruT. —12y

',..E.../2 0.00 0.71 14 3.:390 12.5 E.87




-, ../3 15.0.0 O.71. 333 3.390! 12.5 11093




- .1/6 70.20 G.57 533 3.390 12.5 123371




/10 29.80 0.48 159 3.393 12.5 7350




.D.) 0.53 1043 3 .3S5
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INTSTILICREREERVEESTINTTICNT15.1.197

polyzfrs:s rnni 0.45 wst
profile:x=1287
anch(s):23+24+25+26+99

rarekun inters.
length

ni asea deralty
a2

projecticntalS
iax

mest/1 7.28 0.51 74 3.390 12.5 3141
vest/311.55 0.52 112 3.390 12.5 4/ /
wet/8 o.co 0.51 20 3.390 12.5 828
wst/14 29.24 0.50 274 3.390 12.5 11597
mestAs 41.39 0.58 179 3.390 12.5 7595
vest/16 5.46 0.48 45 3.390 12.5 1886
vest/1897.15 0.65 678 3.390 12.5 29720
vest/1926.60 0.65 431 3.390 12.5 18246

attal 218.67 0.60 1810 3.390
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IN STIUCEElaRVE ESTINATICN 16.1.1997

pDhgers: s rnni 0.45 vest
gofile : x-11506- —
cccb(s) : 23+24+25+26+99

rkare/run irtacs. ni
lemth

area dersity pt-cuectim
rr2




tcrs




test/1 1.65 0.70 25 3.390 12.5 1054
vest/3 13.15 0.65 184 3.390 12.5 7807
\est/4 14.75 0.61 157 3.390 12.5 6658
1tiest/5 64.10 0.57 331 3.390 12.5 14011
vest/6 15.50 0.51 84 3.390 12.5 3560
vest/7 19.95 0.56 268 3.390 12.5 11363
vest/8 47.00 0.53 468 3.390 12.5 15623
vest/9 113.54 0.45 487 3.390 12.5 205E3

'Rtal 289.64 0.54 2004 3.390
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IN SI1U CREMÆRVE ESIDTMICN 15.1.1997

polygms: s m ni 0.45 wst
ruzEile : x=1512—
ccde (s) : 23+24+25+26+27+99

rate/am inters.
lepgdh

ni area
n2




density pcjecticn tons




WStA 0.00 0.62 35 3.390 12.5 1484
-vest/4 247.80 0.48 1078 3.390 12.5 45700
mBist/5 92.55 0.49 469 3.390 12.5 19856
wet/6 24.88 0.46 83 3.390 12.5 3517
wst/7 0.00 0.47 7 3.390 12.5 294
mest/9 11.10 0.62 587 3.390 12.5 24886

wet/10 0.00 0.62 251 3.390 12.5 10626
wst/12 55.95 0.47 189 3.390 12.5 8005

7bital 432.28 0.52 2699 3.390
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INTSTIUCFEREEERVEESIDATICN 14.1.1997

polygms: s rn ni 0.45 vast
prctile : x=1337
arb(s) : 24+2526+279699

nare/nin inters. ni
length

area

n2

density projectim ters

raiRe

mest/1 11.10 0.54 204 3.390 12.5 8660
ifiest/277.00 0.50 "%27 3.390 12.5 13€28
veEt/347.40 0.59 667 3.390 12.5 28270
wet/4 40.25 0.72 1023 3.390 12.5 43364
iieEt/577.67 0.59 318 3.390 12.5 13493
\eet/788.43 0.53 641 3.390 12.5 27181
mest/9111.80 0.56 763 3.390 12.5 2-n9
vast/11167.05 0.57 1165 3.390 12.5 49376
vest/13 6.60 0.48 20 3.390 12.5 834

attal 627.30 0.59 5124 3.390
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L\TSTIUCTERESERNÆE=TICNI 14.1.1997

pc4cpns:smni 0.45 -vest
profile:x,--1350
loods(s) :22+23+24+25+26+27+96+99

rare/arn inters.
len3th

ni area

n2

daBity gojectim tcns

range

‘Est/1 85.93 0.48 579 3.390 12.5 24548
-vest/5 86.55 0.58 876 3.390 12.5 37134
msst/6 62.85 0.55 374 3.390 12.5 15858
wst/9 1.60 0.54 209 3.390 12.5 8870

wst/10 0.00 0.55 47 3.390 12.5 2005
msst/11 123.00 0.54 1388 3.390 12.5 58812
wst/12 63.60 0.58 1020 3.390 12.5 43226
\set/13 108.05 0.55 780 3.390 12.5 33060
wst/14 14.28 0.50 83 3.390 12.5 3496
wet/15 6.00 0.55 70 3.390 12.5 2975
\=ct/18 29.75 0.50 270 3.390 12.5 11447

ali,l 581.61 0.55 5697 3.390
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INI SCIU CRERE3ER`\./EESTINATICN 14.1.1997

pd1y9zrs: s rn ni 0.45 vast
prcals : x1587
ccch (s) : 22+23+24+25+99

rerrefruninters. rd
len3th

area darsity
n2

gojetticn tcns




mast/9 23.35 0.48 219 3.390 12.5 9267
vest/12 75.70 0.44 304 3.390 12.5 12900
vast/13 62.60 0.51 394 3.390 12.5 16699
mest/20 13.60 0.44 88 3.390 12.5 3709
idest/21 37.80 0.45 276 3.390 12.5 11707
vEst/22 27.40 0.53 127 3.390 12.5 5388
idest/23 12.60 0.48 139 3.390 12.5 5908

rIttal 253.05 0.48 1548 3.350
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IN5TIUCFERE3EREESIDINTKN 14.1.1997

polycjas: srnniO.45 vest
profile : x=1475
occb(s) : 21+22+23+24+25-F26+%+99

rare/ran inters.
lereth

ni area dersity pKojectim
1112




tcns




wst/1 0.00 0.56 37 3.390 12.5 1550
1ast/2 11.20 0.45 46 3.390 12.5 1970
vest/4 13.20 0.43 90 3.390 12.5 3830
wst/6 8.20 0.56 287 3.390 12.5 12143
mest/8 1.80 0.66 110 3.390 12.5 4672

'vest/14 1.80 0.45 341 3.390 12.5 14432
wst/17 25.75 0.59 130 3.390 12.5 526
vest/20 369.15 0.55 2391 3.390 12.5 101319
vast/22 62.20 0.52 230 3.390 12.5 9754
vest/23 11.60 0.58 215 3.390 12.5 9107

'Ittal 504.90 0.54 3877 3.390
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IN ECIUCRERE3ERÆESIINATICN 14.1 .197

polygnns: smni 0.45 ifiest
pzcale : x=1437
code(s) : 21+22+23+24+25+26+96

rate/nm inters. ni
lemth

arsa

u2

dEnstity proje±icn tons
r3n3e

wst/1 6.75 0.48 268 3.390 12.5 11351
wst/3 106.40 0.61 615 3.390 12.5 26075
vest/4 7.20 0.45 142 3.390 7.3 3498
idest/5 50.65 0.50 695 3.390 12.5 29441
wst/6 55.25 0.54 943 3.390 12.5 39980
‘11=Et/8 7.20 0.51 81 3.390 12.5 3453
wst/9 79.20 0.53 333 3.390 12.5 14100

wEt/10 10.80 0.49 100 3.390 12.5 4258

lttal 323.45 0.53 3178 3.390
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TT.;S1TJ ESPIN71.ral 14.1.1992

s ni \i€E4-_ _ _
c.:0521c:: : Kr1450

: :23+2-1+252+26•27.23,-SCH-99

:urekur

trirc-di

',.€5*.i/2 52.15




crotecth_ 	

12.5 21595




3.3Se
Ut/3 10.23 0.50 213 3.390 12.5 9037

VeS/5 11.10 0.55 213 3.390 12.5 9012
1.E5t./7 44.05 0.53 443 3.390 12.5 18741
Vibt /8 9.00 0.66 35: 3.390 12.5 14:46

V±:11_/10 3.80 0.019 322 3.399 12.5 1363
VzSti/14 8.60 0.59 401 3.390 12.5 169€0
WS.:./115 87.85 0043 450 3.399 12.5 19503
-‘..Ef.t/19 64.90 0.53 413 3.390 12.5 1750€
eir/29 77.23 C




3.390 12.5 29:71

_ttai 36E.




4:12





•



INTSTIUCREREERVEESIDATICN 14.1.1997

pply:srs:s m 0.45mast
pcofile:x=-1.:462
ccch(s):22+23+24+25+26+27+28+29+9699

mne/nm inters.
kryth

ni area

u2

dEnEd.typrojectim




tcns




iieSti3 14.40 0.55 297 3.390 12.5 12574
vast/11 69.96 0.49 422 3.390 12.5 17882
mast/16 7.35 0.45 398 3.390 12.5 16862
mast/22 0.00 0.52 349 3.390 12.5 1405
meet/2316.00 0.69 409 3.390 12.5 17324
wst/25 42.00 0.52 647 3.390 12.5 27416
wst/26 96.40 0.53 375 3.390 12.5 15878
wet/28 11.10 0.45 154 3.390 12.5 6546
mast/29 2.20 0.47 21 3.390 12.5 884
wst/30 27.95 0.45 257 3.390 12.5 19576
ides.t/3369.37 0.54 481 3.390 12.5 20403
wst/35 50.40 0.45 378 3.390 12.5 16013aist/36 20.90 0.45 186 3.390 12.5 7864

attal 428.03 0.52 4413 3.390
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IN SIIIJ CREREEHNEESI=ICI\T 14.1.1997

polygns: s rrini 0.45 vest
pmfile : x:F..1.475
ocde(s) : 23.F.2425+96+99

rare/am irtas
length

ni area
1112

cisnsElty pcojectacn tcns
ramfr

vsst/10 0.00 0.55 24 3.390 12.5 1011
vest/16 31.00 0.55 282 3.390 12.5 11952
wst/17 4.72 0.46 52 3.390 12.5 2217
mest/18 31.85 0.55 211 3.390 12.5 8939
vest/19 20.40 0.51 110 3.390 12.5 4654
vest/21 26.30 0.54 216 3.390 12.5 9154
vest/23 10.67 0.56 11R 3.390 12.5 4985
vest/24 8.94 0.54 41 3.390 12.5 1741
vest/25 32.88 0.57 336 3.390 12.5 14233

Ittal 166.76 0.55 1390 3.390
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STIUCÆ RESENEESTIMATICN 14.1.1997

polygcrs:smni 0.45vest
nrofile :x=14-87—

rerre/nm

apda(s):23+24+25+26+96+99

1en3th
inters. ni area


rr2
dansityprcjectimtcns

Lal

WEt/1 0.00 0.45 65 3.390 12.5 2747
wet/3 0.00 0.50 168 3.390 12.5 7109
vest/410.80 0.57 202 3.390 12.5 8576
\;est/50.00 0.52 101 3.390 12.5 4262
wst/6 23.66 0.52 149 3.390 12.5 6335
wst/7 19.80 0.48 182 3.390 12.5 7699

-vest/1221.60 0.60 101 3.390 12.5 4264
wet/13 28.80 0.63 247 3.390 12.5 10455

ittal 104.66 0.55 1214 3.390
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INSTIIICRERE3ERvE:ESTIVATKN 14.1.1997

pob,gcns:srnnio.45 vest
prpfile : x1503




omode(s) : 22+23+24+96+99

intes. ni




dansity pecjectim
rartfi

tcnsrarejam area

n2length

wst./1 7.70 0.53 48 3.390 12.5 2042
wst/4 28.80 0.60 168 3.390 12.5 7107
wst/5 7.45 0.49 52 3.390 12.5 2187




37.30 0.58 196 3.390 12.5 8309wst/7
wst/8 0.00 0.52 9 3.390 12.5 376

wst/10 7.20 0.56 53 3.390 12.5 2245
wst/11 21.60 0.54 62 3.390 12.5 2623
wst/12 23.15 0.53 260 3.390 12.5 11035

Ittal 133.20 0.56 848 3.390
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14.1.1997




IN7STILICREREWE ESI=CN

Folyairs:s m ni 0.45vast
rzoffiex=i512
cocb(s):23+24+96-g7+99




rare/nm inters ni areaderaityprojezticntcns

length




11.2 range




wst/6 25.22 0.56 191 3.390 12.5 8112
wst/7 19.80 0.54 128 3.390 12.5 5404
\est/1015.25 0.63 116 3.390 12.5 4932
vest/11 2.20 0.54 403 3.390 12.5 17088
vest/1336.10 0.55 337 3.390 12.5 14288

lbtal 148.57 0.55 1176 3.390
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zL-3„..333.est5s15u-s

y:=93359 229.25 C.EC CLOE




3.39C 15.E 8:9C.C3
x=1555 60.60 0.53 9.CC 911 3.393 23.0 79713
y..-140C 141.99 5.57 E500 2112 3.390 25.0




x3=1625 165.85 0.55 0.00 2255 3.390 25.0 191992
x51650 172.10 0.60 0.00 3591 3.390 37.5 455470
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tctEL 817.52




9.00 41147 3.3EC0 181.3 1132993

•



CM LMENJ

IN STIU CRERESERvEESTD•MICN 5.1.1997

pplysrs: s rn ni 0.45 vat
prcofile : x=1:K50-- 1700
eceb(s) : 31

geofile intasectim
le-gth

ni




asa
n2

dErsity plojectim tcrs
1c311

x=1550 120.50 0.45 0.00 5 03 3.390 18.8 33256
x=15/5 29.55 0.62 0.00 188 3.390 25.0 15944
x=1600 0.00




0 0.000 0.0 0
x=1625 0.00




0 0.000 0.0 0
x=1650 0.03




0 0.000 0.0 0
x=17C0 0.00




0 0.000 0.0 0

trtal 150.05 0.51 0.00 711 3.3900 43.8 49200
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\:"Suri II:EFC\77.215±24,1= 5.1.1997

s runi0.45
crofile :x=1575—
clods(s):31+324-33+11

raee/arnintlis.
lepee




areadety
n2




ta-sujticn




13.80 0.60 396 3.390 25.0 33525
wst/5 6.25 0.59 141 3.390 25.0 11925
vest/9 4.10 0.55 113 3.390 25.0 9549
wEt/11 29.55 2.62 188 3.390 25.0 1519114
wEt/14 6.90 0.46 I94 3.390 25.0 8815

Total 60.60 0.57 941 3.390
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INISTIUCRERIEF&EES1INDZIGN 5.1.1997

poly3cns:srnnio.45wst
gefile:x=1650

naTe/nin

code(s):33+34+35+36437+38


lenpth
inters. ni area

rr2
dErsityprojecticntcns




vest/233.45 0.56 749 3.390 37.5 95230
vest/4 6.30 0.55 109 3.390 37.5 13842
-vest/618.10 0.52 251 3.390 37.5 31945
mest/710.10 0.52 100 3.390 37.5 12709
mEst/1130.35 0.59 672 3.390 37.5 85377
vest/22 44.55 0.69 955 3.390 37.5 121401
wst/13 6.00 0.49 120 3.390 37.5 15293
vest/14 17.70 0.61 483 3.390 37.5 61400
vest/16 5.55 0.54 152 3.390 37.5 19271

ittal 172.10 0.60 3591 3.390
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INTSTIU CFE RE3ERVEESTIMUICN 5.1.1997

p3iygicrs: smni 0.45 vest
pmfile : x1700
code(s) : 32+33+34+35+36

nm-e/am inters. ni
length




cisraity im tons




wst/1 11.65 0.48 133 3.390 50.0 22531
vest/3 2.00 0.54 28 3.390 50.0 4783
wist/4 0.00 0.48 60 3.390 50.0 10244
wst/5 6.82 0.48 148 3.390 50.0 25160

wst/10 3.45 0.52 167 3.390 50.0 28287
wst/11 20.90 0.54 218 3.390 50.0 37027
wst/12 3.30 0.55 21 3.390 50.0 3541

Ibtal 48.12 0.51 776 3.390
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Øvearr: rer

4PPEmci ><STRJCRE1,f9= ES=ICN 6.1.1997

pd4gnns:smni 0.45 vest
prinfile : x=1162 - 1700
cala(s) : 41

pratile intersacticn ni




area
rr2

0
0
0
0
0
0
0
0
0
0

0.CCO
0.030
0.030
0.003
0.000
0.000
0.000
0.000
0.000
0.0e0

clansity projeaticn tas

0

0

0

0

0

0

lergth
x=1162 0.00
x=1175 0.00
x=1187 0.00
x=12C0 0.00
x=1225 0.00
x=1250 0.00
x=1262 0.00
x=1275 0.03
x=1287 0.00
x=1100 0.00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0




0.00




o 0.003 0.0




x=1325 0.00




o 0.030 0.0




x=n37 0.00




o 0.030 0.0




x=1350 0.00




o 0.030 0.0




x=1362 0.03




o 0.000 0.0




x=1375 0.00




o 0.000 0.0




x=1387 0.00




0 0.000 0.0 0
x=a4co 0.00




0 0.000 0.0 0
x=1412 0.00




0 0.000 0.0




x=142 0.00




o 0.030 0.0




x=1437 0.00




0 0.000 0.0 0
x=1450 0.00




0 0.000 0.0




x=1462 0.00




o 0.003 0.0




x=1475 0.00




o 0.000 0.0




x=1487 0.00




0 0.000 0.0 0
x=1500 0.00




0 0.000 0.0 0
x=1512 0.00




0 0.000 0.0 0
x=1525 0.03




0 0.000 0.0 0




0.00




0 0.000 0.0 0




17.05 0.51 0.00 269 3.390 18.8 17101
x=1575 25.70 0.54 0.00 224 3.390 25.0 1893G
x=1600 0.00




0 0.000 0.0 0
x=1625 0.00




0 0.000 0.0 0
x=1650 0.00




0 0.000 0.0 0
x=1703 0.00




0 0.000 0.0 0

raai 42.75 0.53 0.00 493 3.3900 43.8 36057



= 1->cSriNEE 5 .1. :W.197

pcaygn-s:s mni 0.45
file

_ _

:x=1550

cEds(s):41

	

raiefrin intas . nI ara sity projecticn tEns
1e-13th n2 raRe,

	

-væ2/3 17.05 0.20 259 3.09C -25.8 17101

	

17.05 0.51 2E9 3.390 17±01
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•



iN 91111.3(ELP1T-1-WH;FSHMAII(.1\1 `-).•1.19)7

Inlyzpu: s rn 0.45 -vezt.
profile : x 1575
cifb(s) : 111

	

malrlm hb3s. ExtiTi ChTlity pmjecticu U-rn

	

lflpt 11 112
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25.70 0.54 221 ) .:3],f) 118936
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Nikkel og Ohvin AS 28/10/94
Markus Ekberg

DENSITIES OF THE SAMPLES, WESTERN ORE BODY

DriU hole Depth Poksection Core sampl Ni HNO3 Density Sample

R-7-93 142.5 X




0.58 3 41 93-31045
R-7-93 155.0 X




0.68 3 42 93-31052
R-7-93 169.0 X 0.61 3.44 93-31059
R-8-93 137.0 X




0.54 3.39 93-31114
R-8-93 143.2 X




0.54 3.41 93-31118
R-8-93 138.0 X 0.60 3 39 93-31115
R-9-93 95.0 X




0.64 3.40 93-31127
R-9-93 101.5 X




0.67 3.41 93-31131
R-9-93 106.5 X 0.42 err ( 2.85 )93-31133
R-9-93 117.6 X




0.66 3.38 93-31138
11,10-93 125.0 X 0.50 3.44 93-31176
R-10-93 126.3 X




0.48 3.44 93-31177
R-10-93 141.0 X 0.52 3 41 93-31184
R-10-93 150.5 X




0.62 3 38 93-31189
R-10-93 163.0 X 0.78 3 41 23-31195
R-10-93 164.5 X




0.69 3 43 93-31196
R-11-93 169.0 X 0.56 3 29 93-31259
R-11-93 183.0 X 0.64 err 3.12 1 93-31266
R-11-93 207.0 X 0.59 3 38 93-31278
R-12-93 103.0 X 0.55 3 32 93-31300
R-12-93 109.0 X 0.71 3.42 93-31303
R-13-93 105.0 X 0.54 3.31 93-31330
R-13-93 113.0 X 0 58 3 32 93-31334
R-13-93 127.0 X 0.56 3 41 93-31341
R-14-93 57.5 X 0.39 3 44 93-31348
R-14-93 9/.0 X 0A5 2 29 33-31360

1114-93 110.0 X 0.59 ' 49. 93-31364
-15-93 112.0 X 0.67 2 4-' 93-31394

R-15-93 120.0 X 0.38 3 29 92-31398
R-15-93 132.0 X 0.55 3 40 93-31404
R-15-93 142.0 X 0 65 3 43 92-31409
R-16-93 120.0 X 0.44 2 39 93-31433
R-I6-93 148.0 X o R? 2,(..2 92-21477
R-16-93 157.0 X 0.58 S C 73-31451
::::.,-,8-99 ''',,L C X 0 . 54 2 34 9:-3143/2
:-.:-,pLas -,25 n X




1433




102 1T X 0.3E 591
.c_99, 118.0 X 9.54 -31507




142 0 X CAS 2-31630




X 0 cc,z, 22 3231637
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Investigations1990-96
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Diamantboring1990- 96

Nikkel og Olivin AS
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N1KKEL OG OLIV1N AS

PRODUKSJONPLAN 12 MANEDER IØSTMALM • VESTMALM ( 1000 1, påMMIng trerkel )

1997
EP OKT E- L S 14all FEB MAR MAI N---- AI

1rn

APR

:1 	 Gråte Malm GlåS atrn Gråbe Malm Gråte Malm Gråbe alm Gråbe Makre Gråbe Malm Gråbe Gråbe Makn Gråte Malm Gråbe Gråbe

AL

03.01.97 N Smen

12 Mk4ED
Orl I

10231 N1-% 10001 1023 t NI-% 10001 10001141-% 10001 10X9 18-x 10001
RAMPE




RMAPE

-0f1 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5




18.00

Strn rampe 0 D 1.5 0 0 I 5 0 0- 1.5 1.5 1.5 i 5 1.5 1.5 1.5 1.5 1.5 1.5




16.03 rampe

OPPFARING OSIMALM




T/AALLI

81EiMard




Oppfarlro 111Elelant (5 0) (5 0) (5.0) (5.0)




OPPFARING VESTIAALM




ARING VESTMAIJA

120-niv3 2 0 0 411 1 0 2.0 0 48 I 0 2 0 0 411 1.0 2 0 1.0 2 0 1.0 10.0 4148 580 120•95.2

11)(1.r.v.7 I 0 0 50 1.0 1.0 0 50 10 10 0 50 1 0 1.0 1.0 1.0 I 0 1.0 1.0 80 0.50 6.00 100-Nvå

93.-mv5 2 0 0.50 t o 0 50 1 0 0 50




4.0 0.50 90-rdvå

80-mvå 3 0 0 50 1.0 3 0 0.50 15 4 0 0 50 1.0 4.0 1.5 4.0 1.0 4.0 13 4.0 1.0 4.0 1.0 4.0 1.0 4.0 1.0 4.0 1.0 4.0 1.0 46.0 0.50 13.50

007vvå 7 0 0 50 2.0 6 0 0.50 2 0 0 0 0.50 2.0 8.0 2.0 8.0 2.0 lao 2.0 10.0 2.0 10.0 2.0 10.0 2.0 10.0 2.0 10.0 2.0 10.0 2.0 105.0 0.50 24.09 6049,9

40/evå 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 6.0 0.50 6.00 40-nivå

SurnopplarIng 15.0 0 50 5.0 13.0 0 50 53 11.0 0 50

ØSTMALM

5.0 15.0 5.5 j5.0 5.0 4.5 15.0 4.0 15.0 4.0 15.0 4.0 15.0 4.0 15.0 4.0 15.0 4.0_15.0 177.0 0.50 54.50 Surn
øStrAnOr




280pelarlog2 10 0 0.60 4.0 0 GO




14.0 0.60 280FelarIcg2

2465V 5.0 0.80




5.0 0.80 246W

VESTMALM





STMALM

126442 5.0 0 50




5.0 0.50 122142

12058 Oppl. Ing noIer) 10.0 0.50




10.0 0.50 12058

120 OINO 12.0 12.0 0.85 120 01540

10046 21.0 21.0 0.50 ICEN6

100145pdat 10.0 10.0 0 50 103N5 pllar

toON7trampeW 10 0 0 52 10.0 0.52




20.0 0.52 11)3147kamPeW

10019 OppI ing n9144) 10.0 0.50




10.0 0.50 10049

10058 Oppl ng ngIer) 10 0 0 50
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93142 8 0 0 50 22.0 0.50




30.0 0.50 9C412

90447 5 0 0 50 5.0 10.0 0.50 90N7

90516 0.0 10.0 10.0 5.0 31.0 0.50 96448

8012 6.0 14.0 20.0 0.50 80912

8010

8051

10 0 20 0 10.0 40.0 030 ION9
eosi

8052 o 060 17 0 0 50 44) 10.0 33.0 0.50




0057 15 o 10 0 14 0 11.0 500 0.50 7

BoSA 11.0 110 0.50




hoN





50 0 50




noN2




15.0 15.0 0.50




onsi





27.0 13 0 400 0.50




6057






6.053




80 20.0 19.0 45.0 0.50




6057





11 0 200 10.0 9.0 50.0 0.50 7

46441






20.0 20.0 0.50 Cell

Som 46 0 0 56 44.0 0.51 47.0 0.50 46.0 46.0 46.0 46.0 48.0 46.0 46.0 46.0 43.0 548.0 0.52 Swn Ihb

rnalm % on lot malrn n1% on bi makil til % 0f1101 rnalm on 101malm 04 101makn en lo1 ma1m on loi malni erl tol rWalm e-r-llol rnalni on 104ralrn 0,1101 rnakil prl 931 rnekn 144% 0e1101

SUM 11.00 0.54 21.50 57.00 0.51 20.00 11.00 0.50 20.50 61.00 22.00 81.20 21.50 61.00 21.00 61.00 20.50 61.03 20.50 61.00 20.50 61.00 2030 61.00 20.50 5800 20.50 725.0 0.511 249.5

JAN FEB MAR APR MAI JUN JUL A1JG SEP ONT NOV ott
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Tonnamen I parenleels usIkke4. med I beylIngspIanin n bindende IØr JAN måned ogvelodencie lor andre månee. ulvInnIng75% 18-1 2779




men Ikke I påmalInglonnazfr NI-kons 11% Ken54 25285




Enlreprenertn akzeparer rampedrIvIngs414151abelkn slIk





41rampin et på 10.nIvS 1.7.1997 (2,14a-trar ty~-Alanhud d-ez.4





1111.111.1IKI1 N5, I 5. ME 1nsnansen.anleggsIerler1145 Madil.15 Ekteg. grinesiel 1480
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LANGHULLSBRYTING NIVA 120-NIVA60

Nivå 120:
Strosse ,Nlahnlonn

I120N3 25 001)

120N2 5 (1110

10055 )0 000

Sligorl OpplaringiNlyrkn d:

muhv stviNaki til ova 100

Nivå 80:
i

Strosse Nlalintonn: Sligort

8081 30.000 ,

8085
i
: 5.(

80N7

151.1))11)/(())

15

Oppfaring

10


18

Merknad

Ilrylea ener 10085

I




8088 5.000




TurAL, 50.0011 68 1111 TarAL 101.000 1S 281

Nivå 100:




Nivå 60:




Strosse 11(igorl 11ppfaringINIerload: Strosse Malinlonn 1 Stigort I Oppfaring 111erknad:

100I8711V 15 0110




sale 251111:5 60N2 15.000 :

100N6 12 0111)




8(nrsinr. av sMe 2nm 1:s 6051 38 0(10 rea det drives

1111151 5 000




18 NIallurrenser usikre 6082 (13.000 IS 11 (::( hengor1 Iangs hele

100N5 I2 000




6053 (17 000 11 klielei (se kar(skisse)

100N8 IS11110 15 18. 61157 (16.000 1S 1/{

57.0110 1S I 36 ITOTAL




189.009 301 60 !

Nivå 90:
Strosse NIalmlonn Stigorl OppfaringINIerknad: Alle strosser nivå 120 - nivå 60:
911N2 2 I (100 2.8

() I Al, 211100 28

MERK:

overstående tonnasjer er følgende strosser ikke tatt med:

- 120dino,100dino,800ino

- 100 N9,90N9,80N9 (Avventer resultater fra siste kaksboring)

- 100 N4, 90N4,80N4 (Ved åpning ødelegges adkomsten mot nord)

- Pilarer mot 100606 (stosse 100N7,100N6,100N5,100N2-3)
- Pilar mekom 100N5 og 100N2-3 (under 1201:01)

- 100 80N3,60N3 (Malm som står rundt ventilasjonssjakta)

Malm 421000 1000

SIignrI 137 m

Oppfaring 262 m

gitv
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