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INTRODUCTIGN

Mineralized outcrops of magnetite and lesser amounts of hematite
were first discovered in late 1975 by Mr. Al Potter while he was engaged
in a general prospecting program in the Pine Pass area. In March, 1976,
an agreement was made between Potter and Welcome North Mines whereby
Potter fransferred ail his interest in the property in the area to a
Joint Venture. Under this Joint Venture, Welcome North Mines Ltd. and
Ventures West Capital Ltd. became equal partners In exploration of the
deposit and surrounding area of fTavourable geology.

The FALCON fron deposits were staked in Aprii, 1976, comprising
two adjoining claims of 20 and 16 units each. Upon recording of the
claims, title was transferred to Welcome North to be held by Welcome
North while the agreement is in effect. Welcome North acts as Operator
for the Pine Pass lron Project.

Exploration work during the 1976 field season consisted of
additional protective staking, geologic mapping, magnetometer profiling
and bulk sampling for metallurgical purposes. Initial results indicate a
potential for mineabie reserves of iron ore and further work on the

property is recommended,

LOCATION AND ACCESS

The FALCON claims are located in the Omineca Mining Division
{N.T.S. 93-0/11W} at the headwaters of Patsuk Creek. The nearest supply
point is the town of Mackenzie, B.L., which is located 25 miles south of
the property. Mackenzie is serviced by rail and highway, and has
airstrip facilities. A helicopter, availabie for casual charter, is
based at Mackenzie. All-weather road access reaches to within 6 miles
of the FALCON property, however at this time the most convenient access

to the property is by helicopter from Mackenzie.
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CLAINMS
Claim Name Record No. Recording Date Due Date
FALCON 1-2 216-262 April 12, 1976 Aprii 12, 1977
FALCON 3-8 389-394 Aug. 3, 1976 Aug. 3, 1977

PROPERTY EXAMINATION BY W.M. SHARP, P.ENG.I

In April, 1876 Mr. Sharp spent a week examining the property
and carrying out a magnetometer survey of a one-mile long noritnwestevly
interval of the mineralized zone. The iron occurs in two approximately
parallel bands of mineralization spaced from 60 to 150 meters apart.

Both bands, ranging from 30 to 90 meters in width, were traced over a
strike length of approximately I5 kilometers. Preliminary indications
suggest that the tonnage is almost 50 million tons per 150 meters of
depth. The general depth continuity of the mineralization is assured by
reascn of its sedimentary origin or relationship. Character sampies
taken by Mr. Sharp yielded assays between 30% and 40% iron. Previous
selective samples by Potter assayed 57% to 63% iron.

The probable strike length within the property itself is at
least 15 kilometers, and widely separate strike-related exposures indicate
that the mineralization possesses regional continuity. The regional strike
length of the particular Precambrian formational unit is closely similar to,
and of the same age as that containing the two billion ton CREST deposit
within the northern Yukon. Consequently, the potential of finding ad-

ditional iron in the area appears excellent.

! Ref. Appendix A - Preliminary Examination of the FALCON iron

Property, W.M, Sharp, April 26, 13976.
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TEST RESULTS BY H.E. NEAL ¢ ASSOC.2

Test work by H.E. Neal & Assoc. indicates that the concentrate
produced is of superior quality and that the recovery of magnetite is very
good. One ten-pound sample with a grade of 42.7 percent soluble iron was
ground to approximately 65 percent minus 325 mesh and then put through a
Davis tube. Soluble iron recovery was close to 80 percent; but even more
important, the concentrate produced was 71.8 percent iton. $ince pure
magnetite contains 72.4 percent iron, the concentrate produced is 99 per-
cent magnetite. Another sample with a grade of 57 percent soiuble iron
vielded a concentrate grade of 71.5 percent with a recovery of 92 percent.

PRELIMINARY FEASIBILITY STUDY ON ECONOMICS3

OF PRODUCING PRE-REDUCED IRON PELLETS

An economic study was prepared by R. Glanville in early May,
1676 after consultation with many experts in the fields of mining and pro-
duction of pre-reduced pellets. Results from A. Neil were not available
at the time of the study; consequently, a 65 percent iron concentrate grade
was assumed rather than the presently indicated 71 percent.

Assuming annual production of 1,300,000 short tons of pre-
reduced pellets via the Midrex process, the total capital cost of the
integrated operation {(inciuding mine, mill, oxide pellet plant, and Mixrex
plant) is $200,000,000. The rate of return on this investment, with 50
percent debt and 50 percent equity financing, was calculated to be 27 per-

cent after taxes.

Ref, Appendix B - An Investigation of the Recovery of Iron from samples
submitted by H.E. Neal and Associated Ltd. by Lakefield Research
of Canada, May 31, 1976.

3 Ref. Appendix C - Prelimipary Feasibility Study - Economics of Producing

Pre-reduced lron Pellets via the Midrex Process.
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GEOLOGICAL-GEQPHYS | CAL H\l‘u’ESTEGMT!(}I\I‘{I

As a result of the findings and recommendations made by
Sharp, Neal and Glanville with respect to the geological, metallurgical
and economic potential of the FALCON iron deposits, further geologic

mapping and magnetometer profiling was carried out by Welcome North Mines.

SUMMARY AND CONCLUSIONS

Geological, gecphysical, preiiminary metallurgical and
economic studies indiecate that modest reserves, of up to 100 million tons
of 30 to 40 percent total Fe could exist on the FALCON mineral claims.
The proximity of the property to existing rail, power and established
communi ties eases the logistics of future mining operations, preliminary
economic studies suggest that a viable iron ore production facility

could be established in the area.

Respectfully submitted,

[ LIV N

John~%7 Brock, B.Sc.
Geophysicist

April 1, 1977.

4 Ref. Geological and Geophysical !nvestigation of the FALCON

Mineral Claims by John S. Brock, April 1, 1977.
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SUMMARY OF COSTS

FALCON MINERAL CLAIMS

Assays and Geochemical Analysis

Consulting Fees

W. Sharp $1,586.94
Montgomery Consultants 35.00
H.E. Neal 1,216.65
Ventures West 1,000.00

District Expenses - expediting
Field Equipment and Supplies, Drafting
Rotary Wing - Alpine Helicopters

April 7, 2 hr. $ 680.88

July 20, 21, 2.2 hr. 748,96

Sept. 5 136.27
Salaries and Wages

Geology $1,419.41

Drafting 40.00

Freight and Transportation

$ 14,50

3,838.59
82.70
41.92

1,566.11

1,459. 41

690, 29

$7,693.52



Li L WELCOQNW.E NORTH WINEDS V0. (NLPLLD
D] 1027 -470 Granville St., Vancouver, B.C. VBC 1V5 Telephone {604) 687-1658

AFFIDAVIT SUPPORTING SUMMARY OF €OSTS

i, John S. Brock geophysicist, Welcome North Mines Ltd. (N.P.L.)
do hereby state that, to the best of my knowledge and belief, the
statement of costs presented in this report {Geological, Geo-
physical and Preliminary Metallurgical Report on the FALCON Claim

Group) is both correct and true.

|
John S. Brock

April 26, 1977

SWORN BEFORE ME at the City
of Vancouver, in the Province
of British Columbia, this

2 € day of April, 1977

\_4--'7

A HNotary ¢ in and for the :
Provig€e of British Columbia. -
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PERSONNEL

John S. Brock Geologist
3029 Proctor Avenue
West Vancouver, B.C.

All other work performed by consul tants
on a contractual basis.

Y e

1976
Days Worked

April 30

July 20, 21
September 3, 4, 5
November 8
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CERTIFICATE

1, John $. Brock, of 3029 Proctor Avenue, West Vancouver, British
Columbia, DO HEREBY CERTIFY:

1) That ! am a geologist and geophysicist with a business office at
1027 - 470 Granville Street, Vancouver, B.C.

2} That | am a graduate in geology and geophysics of the University
of British Columbia (B.Sc. - 1964).

3} That { am a Fellow of the Geological Association of Canada (3967),
a member of the Canadian f{nstitute of Mining and Metallurgy {1966),
and a member of the Society of Exploration Geophysicists (1968).

L) That ! have practiced my profession as & geologist and geophysicist

for the past thirteen vears.

5} That the information, opinions, and recommendations in the attached
report are based on personal knowledge of the FALCON property
gained from work in the field in the period July 20, 1976 to
September 5, 1976.

6) That | hold an interest in the shares of Welcome North Mines Ltd.
(N.P.L.), and that | am employed by Welcome North Mines Ltd. (N.P.L.)}

LS5

John §. Brock

as an officer and director.

DATED at Vancouver, British Columbia this lst day of April, 1977.
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PRELIMINARY EXAMINATION OF THE FALCON IRON PROPERTY
(BY W.M. SHARP, M.ASc., P.ENG., CONSULTING ENGINEER)



Walcome North Mines Ltd.
470 Granville Street
itish Coliumbia

Sulte 1027
Vancouvar,

011

Attention: NMr.

) WiILLIAM M. SHARP, V.AsSc., PENG,
CONSULTING GEOLOGICAL ENGINEER

1680 LLOYD AVENUE -
NORTH VANCOWVER, &.C. VIM 146

~ April 26, 1976

With this the writer respectfuily
HPreliminary Examination o f the Falcon !lron
Division, 8.C.'.

‘The scope of the Fi
stricted by the snow cover and
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neEs, 99520

obtaining as much Indirect evidence as possible concernxng the width,

tenor and strike exteat of
aegazied magnetomeuer surveys.
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.Yours truly,
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M. M. Sharp, P. ﬁng»-f
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 WELCOME NORTH MINES 'LTD. (N.P.L.)
, TREPGRT -
PRELIMINARY EXAMINATION
of the
L FALCON {RCN PROPERTY
SINE: PASS PROJECT
(55%52+x8,123%-20°W; N.T.S. 930/11W)
' OMINECA MINING DIVISION, 5.C.

W.M. Sharp, ?. Eng., North Vancouver, 3.C.

T April 25, 1876

WILLIAM M, SHARP, P, , B
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"SUMMARY AND CONCLUSICNS

“the Falcon irom Property situetes 25 miles porth of Mackenzie,
8.0., and between elevations of 3500 - 6000 feet. Current access is by
. he deposit was discovered by Mr. Al Potter In 1975 and

ked by aim during Aprii, i876. The property comprises two adjoining,
¥ 20 aad 16 ‘units® each.

Strata-bound chert-magnetite/henatite mineralization occurs

within Late Precambrian argillites, greywackes, and related rocks. The

oraational unit hosting the deposit has & NJW. = S.E, extent of 30

=
I the

o.
(s}

wiles within the Mackenzie Arza, and is closely similar to, an
s that containing the 2-billion ton Crest chert-hematite

e local iron mineraiization comprises fine-grained, mixed

a
{taconite) deposit within the aorthern Yukon.

T
netite and hematite in a panel of soft-sheared (0 hard cherty-altered
iments. Widely~separate, strike-related exposures indicate that the

2 :

nineralization possesses regional continuity; 1t has a probable strike-
ieagth of at least 2 1/2 miles within the property itself.

&

The recent examination, made undar winter weather conditions and
4
i

with only very local exposures of bedrock, principally consisted ©

wagnetometer survey of a 1 miie~long northwesterly interval of the zone.

The magnetometer data, plus substantiating evidence from outcrops, in-

.
-y

cated two approximately parallel but sinuous bands of mineralization
spaced §

0 horlzontal width, were traced over a strike-length of about 3500 feet.
Both strike northwesterly with the general formational trend and dip
moderately to steebiy southwest. Alternative interpretation of the data

suggest that the paired bands represent either two distinct zones or a

single zone which Is repeated within the near-parallel limbs of a truncat

foid. -

~ Currently, there are insufficient data of the type required ¥or

=

& Tormal ore reserve estimate; however, preliminary estimates of th

.

. . WILLIAM M. SHARP, Pcnva,  + .

Y

rom 200 - 600 feet apart. Both bands, ranging from 100 - 300 feet

ec
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©0. o tonnage potential within the currently mapped and surveyed interval

Vo e o resuait in the {nference of 8.1 million long tons per 100 vertical-feet

R - or, aiternatively, 1.63 million long tons per 100 vertical-foot and
ov

‘ﬁf_; : 1000 feet strike~length. Ta date, no systematic sampling for average
VLo grade determination has been attempted. Two ‘'character samples'' taken
5 TR by the writer returned assays of 31.7% and 30.4% Fe, respectively, °

é-gibFil}w Previous‘Se}ective sampling by others yielded assays of 57% = 63% iron.

'f;?"?'ll_:ﬁowever, on the basis of the property's tonnage potential alone the

-

twriter considers that the folilowing recommendations should be carried out -

[}

... ¢ aithough not necessarily in the exact order shown.

RECOMMENDED EXPLORAT!ON

p ' STVAGE )
“irt oo {a) Order & contoured (air photo) mosalc as a base map for follow-up
| jf“‘-in_" ~ field exploration and office compilations.

/7 o . {b) -Estabiish new survey base-lines in north ridge area for cross-sect.

;_21: - 7 lines at 1/8-mile (approx. 200 m.) strike-intervals, and run ground
: -j T T ! . . . . . '
- &+ op air magnetometer profiles.
. {e) Extend ground geological/magnetometer survey down ridge nose S.E. of
, Iji=_'; o éxi;ting sta 10 - 0, including cross-sectional or contour traverses.
L B {d} Carry out systematic sampling on selected cross-sections.
sl . {ey  Carry out an airborne magnetometer reconnaissance survey of the local
Nl U %iron formation!. 8 - ' _
A  STAGE 1! . .
SR + Open - contingent on Stage | resylts.
tL B S S : ’
.-' ' .. ot + v ’;, .
v - . : [ ; . | . 1
/‘ s "‘. . : " t ' E . '
v\ K ' . i o ‘
,""\._ , s . . P . ¥ .
u‘-" ! . kA B ' A
- ' | WILLIAM M. SHARP, P&na. | !

v '
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O ESTIMATED €OSTS .

{a) Gstimate h sq. mi. @ $200/sq. @i. @ 1:5000 or 1% = 400' . $°800

Provision for copying or enlargements ' 50
{b}-{&} inci.;_Estimate 10 days, 3 man-crew _ | :
o . Crew mob.-demob. expense - . ' $ 350 T b
| Helicopter, rental + fuel, 10 hrs, 13500.
) Ceologist, (fee or salary) + field
"expense ' ' 1_3500
Survey Asst. wages +ifield expenses ~ 750
- Sampler, wages + field expenses _ 750
Provision for driil, steel, and tool :
venials and e;p}osives : 300 ,
Provision for assay charges, 25 @ $30° 750 7900
(c) Zstimate 50 Vine-mi. @ $60/mi. + mobilization _ |
costs . o o . , - o - 3500
{f) Provision for omissjons + contingencies o 1500

Total, Stage | = - $13,750

_STAGE il - Openhfcbntingent on Stagef} results. .

Respectfuliy submxtted

.f

RS N _ \
e e e e T W. H. Sharp, P Eng. e
B AT . AP P . . i iy ‘.l .1‘_ ‘ ;
- .ot :" - ,“b
b Sy

._')., R

b N A I
L. - -d_ v

' t WILLIAM M. SHARP. P2 - S N
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TRODJ’TiO\

The writer travelied to Mackenzie, B.C. on April 2, 1976,

.’..‘I“

Fleld work, based on daily helicopter transport to and from the property

' was carried out during April 3, 4, 6, and 7. On April 5, during which

whe helicopter was ‘grounded’ due to adverse Tiying conditions, the writer

spent the day computing and plotting field work accompilished, comp??ing

other property data, and planning follow-up field work. The writer re-

o turned to North Vancouver on April 8.

A.raubements perta:n.ug te lodging, helicopter transport, and

‘,.ocu. assistance were very ably handled by Mr. Al Potter. Excellent

"o-operat:on and assistance on the actual field work were provided by Mr.

b

GETY aaa., concurrently. Messrs. Potier and Brian Boychu& staked such

Slaims as were vequired to cove. the known jron sﬁowzngs in the Patsuk =~

- Kimta Creek locality.

R PROPERTY

'.(a) Locatzon and Access

~ The property situates within the Mss;nch:nka Ranges at 55%42' N
BQ-ZO'W or at approximately 25 miles N.N. w of Mackenzie, B.C. The
laim blocks straddie a seciion of the range traversing the headwaters

cas of Patsuk and Ximta Creek. Over the claim block, elevations range

“Tﬁ, bbtw»en 3500 and 6000 feet above sea-level.

in respect to its regional geolog;c«! Settsng, ‘the property lies

"‘jast w!thzn the YEast Ha.g nal Tectonic Belt' of the Canadian Cordillera.

[ ]

The property is currently and most conveniently accessible by

'-way of helicapter. Currently, Alpine Helicopters operate one Jet Ranger

2

from their base at aackenzxe. ¥ required, the property could be connected

o the Williston Lake main haul road by constructing a road up Kimta Creek.

té'

noLne basis of the topography shown on Map. §30/1WW and a maximum 10% grade,

sy

t would appear that only 5 to 6 miles of not particularly difficult road

. construction would be required to make this connection,

WILLIAM M. SHARP. PEna
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() Physical Features and Climate I _

-.C\..i.'!)

‘should be Tairly plentifu

.+ . ihe topography within the general locality rapnges from moderately

ugged, to rugged, to locally precipitous. However, it would appear that

=i

round-access to most intervals of the mineralized zones should not be too

cuit during the 'summer' season. Because of the snow conditions pre-

- oa
‘ll
-ua

ng at the time of the examination it was not possub e to chbserve

wed
“in

actual surface characteristics of the property. However, it would appear

. that outcrops of the mineralization or evidence of them by way of float

iy in view o7 the fact that these occur at, or

cicsely above timberline. K
Tiwe climate at the general elevation of the showings may be des~
criped as typically central-interior alpine. The relatively dry sﬁmmer
CeasO probab}y extends f{rom early June through September, with temperatures
generai iy ranging between cool! and warm. COver the remainder of the year
temperatures would be expected to range from cold to extremely cold. The
moderate amount of precipitation during the winter accumulates as snow,
With normal depths probably reaching a max.mun g - 10 feet, at the general

eievation of ;he show:ngs., L

CLAIMS

These comprise the adjoining 20 - unit Falcon #) claim and 16 =~
unit Falcon #2 claim - all located under the Modified Grid Systém. These
were staked by A.R.C. Potter, F.M.C. No. 143630 between 10 A.M. of April 3,
7876 and 5 P.M. of April 7, 1976. Metal tags, respectively numbered 07501

cand 07502 and with required information impressed, were affixed to the

‘requisite clalm posts. The claims were recorded in Vancouver on or about

pril 13, 1976.

" EXPLORATION FACILITIES

“ackenzie and Prince George comprise convenient sources of

iatour, . supplies, and miscellaneous services. Transportation facilities

are excellent, in that g modern highway and B.C. Railway both serve the
woen of Mackenzie. . . .o |

e T \WLUAM M. SHARP, ?.Ena i N
) ) ' . vt r,' , ’
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Cordilieran trend. They

caeaminantly Tine to coarse-grained metlaseciments and clastic sediments w

S misToRY

The showings weretound by A.R.C. Potter In early August, 1975

-

whiie eagaged in a general bese metals prospecting program in the Piae

7ass area. ney constitute & new discovery. In addition, the taconite-
type 1¢Gn occurrences apparently comprise the Tirst of their type Tound

in British Columblia - at least the first of their type of any real
o _ o

REGIONAL GEGLCGY

The Falicon lron showings
Tectonic Belt of the fanadia
terly-Tlanking ranges o7 the Rocky Mountains. Rocks within this

S
¢ rather uaiformly strike northwesiward or parallel to the genera
also display regional contiauity, in that serics

and formations of similar age and lithology axtend from southeastern 3.C.
i e

into ana through the Yukon. Within much of the belt the rocks are pr

.
wi

-’

a high proportion of carbonates, and are of Upper Proterozoic¢ to Lower &ad
Middle Paleozoic age. To a lesser extent, strips of similar rock occur

within the Omineca Belt to the west across the dividing Rocky Mouatalia

“french.

The style of structural deformation within the Rocky Mountaln
section of the East Marginal Belt Is one in which the gross section of rocks

have been displaced and stacked by severa1 roughly parallel, generally

iow—apg!é, eastward-directed thrusts. Within British Columbia there is

some evidence of the existence of at least three major deep-seated,

' probably hfgh-angle faults cutting the gross Cordilleran Belt. These pioo-

ably reflect the occurrence of persistent displacements on basement

structures initiated In early Precambrian time. The middle one of these is

- shown cutting the general section on a line positioned some 30 miles

northwest of the Falcon lron property. The possible association of
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minera, deposits within broad beits ceatered on these
Teatures has often been mentioned in the geological literature.

slcon lron property the chert-magnetiie/hematite

mineraiization occurs within soft schistose argiilites, greywackes and

revated sediments which are included in 3 broad Tormational unit 9f

Hadrynian argiilite, phyllite, sandstone, limestone, and grit. The
ization comprises & sirativorm deposit = possibly of the 'Shuswap!’
. )

he local host rocks and mineraliization refliect & typical

+

oY

comnlexiy foided. Also, the iype and lithologic setting of the mineraii-

siructural Encompeteneq and @pnear to have been closely and frequent
zation are, on the pasis of the writer's understanding, similar to that
existing at the 2-billion ten-plus Crest chert-hematite (taconite)
desosit of the no;th Yukon section of the Zast Marginal Belt. The Cfest
deposii, howeaver, has not yet been developed, oy reason of its remote
jocation in respect of hajo‘ supply, service, and transportation Tacilitvias,
The regional strike length of the particular Precambrian
formational unit hosting the Falcon iron mineralization exceeds 30 miies.
“onsequently there are no apparent lateral restrictions that might
inTiuence decisions relative 1o prospe;ting'and exploration on a broader,

or vegional scale. R o .

PROPERTY GEOLOGY AND MINERALIZATION

f
L

ay Lithology and Apparent Structure

Sedrock, where exposed within a few very local snow-free areas,
was tentatively identified as strongly schistose black afgiilite and
siaty-to-schistose grey to brown argillite and greywacke. Some massive,

C-p' al

engly-seoimentary rocks also occur within the local formation;
nowever, most of these comprised ridge and upper-slope exposures which were

‘Inaccessible at the time of the examination.




- __'59{1 R R
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There ware no obvious bedaing structures within the rock
eRpasures examined by the writer. Cleavage and schistosity, however,
’,af we%¥ eveioped = with strikes and dips, respectively, ranging between
.NBGD - oW and 25° - 80°w. The obsefved structures are indicative of a
F.":“ nighily deformed assemblage of relatively incompetent rocks. Cross-
‘ISactEonaI features of the gross formational unit are not known. ,

(b} MKineralization

'
+

The snow cover at the time of the examination preciuded inspec-
tions of Che mineralization across most of its apparent {magnetometer=
. - tindicated) width at any of  the mapped exposures. What was seen consisted

-

¥ @mixed, hard, fine-grained magnetite, with appareatiy, generally

O

- subordinate nematite. This was generally substantiated by stireak-tests,
seh ranged Trom dark brown te black.  No other metallic minerals were

a

:bbSQrved in the material examined. Some degree of colour-banding (banded
- . feoxides or interbedded oxides and waste rock) was evident on most

:; : .:' ccurrences. This feature is, reportedly, quite pronounced wi;hin some

L :}q,' relatively lower-grade mineralization occufrfng in the central saddle area,
v where part of the material exposed consists of thin bands of magnetite/

n - ®

‘_nematite and grey, white, buff, and red-brown'(Jaspilite) chert, Tnis

occurrence could be considered to be at least one variety of 'taconite' =
.,;;‘; l"'the characteristic low-grade ore of the Lake Superior (and Crest) sedimen-
.- 20 .tary iron formations. | N -

q_jf:_;ai ;,H N w:ne.allzauion within the strike interval of the zone which was
KRN ﬁ;:rj’examined by the writer occurs in two parallel bands. 0On the basis of the
"..’?:, - interpreted magnetometer‘data both have apparent.horizontal widths which
F’EH'A- - range between 100 and 300 feet. Locally, iwo outcrops provxde actual

< 7. - @vidence of good grade iren mineralization across widths of at least 40

d
B . ?eet.j Coincidentai!y, each band was traceabie over a N.W.-S.E. length of

J-
::

L t 3840 fr. (1170 m.).  The structural and magnetometer evidence indicate
- f;_ﬁ.' t? both bands dip steeply (?) to ;he southwest. Currently, two '

e T T WILLIAM M. SHARR, PENe.

PR R el S . . + . ! . . L
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2085 01 ities exist: the Virst being that they comprise separate

ized units within the section, and the second that they comprise the

o
{truncated) upper and lower 1imbs of a partly over-turned, anticlinal or

. On the west band, continuity to the northwest appears o
have Seen at ieast locally interrupted by a fault, or by buckling or pia~
n

ching of the mineralized band itself. Mineralization on both bands *is
|

would appear to extend at least an additional 8300 ft. southeasterly,

with sore or less local interruption or complication, tao the separate

exzosure found by Mr. Potter ia the S.E. corner of Falcoa #2 claim.

_ The general cepth continuity of the wineralization is assuved b?
rasson of its sedimentary 6rigin or reiationships, However, as it occurs
within an obviously deformed panel of relatively incompetent rocks, its
wialh and charaéter at deeper horizons may well be affected by local
ural compiications - with elther adverse or beneticial resuits. A

te amount of additional gzological and magnetometer exploration to
the southeast and down-slope of sta 10-0 (Dwg. 76-1} should provide at
}

ocal information on 'cross?sgctiqnal‘ features of the mineralization.

. : *

{c)} Sample/Assay Details

_ Systematic sampling was not attempted or even seriously considerad
during the recent examination, in view of the very limited area of bedrock
exposed, Consequently; the writer took only twb "character samp]eé“ of
saterlal that appeared to be geologically representative of the local

eralization. These were later submitted for analysis by Chemex Labs of

=

Noril Vancouver = primarily for a determination of impurities accompanying

the jron mineralization. The results are as follows:

s % 2 - % %
_Samp%e Noj 'Equiv.Fe303l/Fe o TEDZ/TT | PZOSIP ' -; 'i
Lgays 55.29/31.7 0.62/0.37  0.10/0.044 0.01
L0274 C 453.50/30.4 : G.65/0.39 . 0.17/0.074 under 0.01

WillIAM M. SHARP. P.Eva o

T ' ' . . .
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The results shouid be supplemented by ““Davis Tube' analyses

or a determination of the percent-recoverzble magnetic iron mineralization,

T

. end oy microscopic examinations of specimens for a determination of the

mode of occurrence of the titanium mineralization in representative

PRELIMINARY MAGNETOMETER SURVEY

instrument used was & Jalander Model W505 fluxgate magnet-

-
]
W
-re

ometer. it measures the vertical component of the local magnetic ficic.

Sia. } - 0 comprised 3 genersa i base or reference-station but, because of
transport and access restrictions, could not be generally employed as such.

svds did not prove to be a serious omission, as general ‘background!

evels (3300 - 3450 gammas) on separate traverses did not appear to vary

...—-.

by wore than 150 gammas. Consequently, minor variations were not important
in view of the degree of nagnet;c—con.rqsL (4,000 = 19,000 gammas) between
wineralization and barren sediments. _ ‘ ‘

tl.nduv1dua1 magnetometer traverses were accompliéhed in two
stages: Firstly, the line was surveyed flagged, 'and piotted' secondly,
the line was re-traversed as swiftly as possnble with magnetometer readings
being taken at each line-station. On 4raverse #10 readings were also
taken on paced-off cross-lines. Later, ia the office, a 1:2000 scale
topographic map was prepared and the traverses re-plotted and balanced
{attempt to correct for erroneous compass bearings) on this base.

* On the basis of the plotted geological and magnetic data, the
writer has tentatively‘in;erpreted the two parallel N.W.-trending bands of
mineralization already described and discussed in this report. However,

gue to the fact that the survey was done cver snow, and that as a consequence

"of the fact that magnetometer readings were taken at heights of from 2 1/2

feetl to probably over 30 feet above bedrock,. the resulting gamma values

are bound-to contain inconsistencies which would not be present to the same

T WILLIAM M. SHARP, P.Ena.
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gegirec i the survey Gad been made over bare ground, iso, actual
boundaries of mineralized zones are much less clearly Indicated by
magaetometer survey methods than they would be under bare-ground conditions.

- For current estimating purposes ntnera!:xed widths are interpreted as

seiag iess than the magnetometer-indicated widths - whether or not this .is
actuzily the case. L _ :
| T PRELIMINARY ESTIMATES = TONNAGE POTENTIAL:'' . e »isine cumilio

For present purposes, miveralization grading 50% (magnetite and
nematite) and 30% gangue minerals is inferred. On this basis the tonnace
factor amounts to 9 1/3 cu. ft. per long ton. The current estimates are

icted to the magnetometer-indicated strike~intervals shown on Dwg.

~ " Yes: Band : '7_ : ' ~ East Band
(ﬂ ' Ltengih ; f X 1776 m;=38Q0‘ :_ Length _ 1176 m.=3840"
=" Avg. Width 78.92 m.= 259" - Avg. Width 56415 m.= 184!
(A} Cut-Width @ 75% | 19#"_n'(A) Cut-Width @ 80% = 147
Horizontal Area = 744,960 sq. ft. . Horizontal Area = 564,48¢ sq. ft.
long tons per vert. ft., = 79,846:5 L Long tons per vert. ft. = 60,502
rong tons per 100 vert.ft. - ' 'f'.Long tons per 100 vert. ft. .
| = 7,584,600 =" 6,050,200
Yotal, East and West Bands per 100 verﬁl ft. = 14,034,800 long toh;
(8) Cut Width € 50% ©129.5'  (B)Cut Width @ 50% 92
Long tons per vert. ft. = © 83,299 f:"Long'tons per vert, ft. = 37,865
tong tons per 100 vert. ft. " tLong tons per 100 vert. ft.
‘e 5,329,300 = 3, ?86 500

'?'taﬁ. East and West Bands per 100 vert. ft. = 9 116,400 long tomns

e

The above fsgures translated into terms of tonnage potential per

1000 i

L 11
f‘?

aof s;rxxe Ienggh based on the presently—surveyed 1700 mete., or

WILLIAM M, SHARP, P &ne



f\q

.(p\)ﬂ

'5577 ft. strfka~lepgth amounts to approximately I.63_miliion tons per 1000
R ef é%rIke-lgngth and 100 €. of depth. '

CSUPPLEMENTARY DATA

t. .industrial

- (a) Local truck transport cost, Mackenzie area,

. approxX. 15¢ per ton-mile

o)} Short~haul rall traasport cost, Mackenzie area,
' 100 mi. or loss, approx. d¢=5¢ per ton=mile
{c; Long~haul rail transport cost, from Mackenzie area,
| 400 wi. or over, approx. 2¢=3¢ per toa-mile
(d) industrial facilities, Mackenzie, B.C. (pop. 7500):
Finlay Forest lIndustiries Ltd. - heavy ecuipment sales, service, repeirs
Finlay Navigation Led. - towing, Wiiliston Lake
“Northern Thuaderbird Alr (fixed-wing aireraft)
Finning Tractor = heavy equipment sales,. service
5.C. Railway (N. terminus) .
reyhound Bus Lines (parcel express) o
2. Metallurgical '

(e) Market price for taconite pellets,
‘Lake Superior Region = 47.2 = 50 L5¢/1.t.u.
(7} NornaI allowable {no-penalty) limits for ampur:tmes in Iron ore or

. concentrate shxpmengs to smelter._

Suiphur 0.13

" Phosphorous R I 0.1%
Titanium ' R 0.2%
Alumina . B L %

. Copper or arsenic R L - 0.05%

" Zinc, nickel, or chromium . .. - minor %

-Respechully submi tted
S e .Z/'}’”" /df
North Vancouver, B. C o "*] w M Sharp, P. Eng.

J‘\Pni- 1970

WILLIAM M. GHARP, Piina,
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CERTIFICATE
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I, WILLiAM SHARP ,‘with business and re

Sidential addiesses
vni couver Blit.ls.ﬂ COI un‘.bia DG HER.".‘.DY bh:'ili;‘
’

THAT:

in North

1. i am a graduate of the University of British Columbia with a

%.A.Sc. (1S50) dagree ia Geological Enginearing.

umdia, Reg. No. 2164,

3. | have practiced my pr
consuitant since 1664,

am a registeved Provessiona! Engineer in the Province of
! : :
i

ofession sipce 1550; and as a geological

Yoo personalily eAamined the showings on the Falcen lron Property tor

_Welcome North Mines Ltd. during April, 1976.

6. .1 have no direct or Indirect interest in the property or securities

5. This report on the property Is based on my personal examination.

of Welcome North Mines Ltd., nor do | own or expect to own any

securities of this Company.

w M. Sharp P Eng.

North Vancouver, 8.C. 7
Arpil 26, 1976

" WikLiAM M. SHARP, PEna.

.
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H. 5 NEAL & ASSOCIATES LD,
Mineral Consuitanis

Geology « Mineral Dressing =  Mining

o 124 Rexborough Drive,.'i’aromo. Conada, Telephone $25-1564

Welcome North Mines — Ventures West Capital

H.E. Beal P.Eang.

DATE: June 1, 1976
SUBJECT: Preliminary Metallur'gical Results ~ British Columbia Tron Samnles
. GENERAL STATEMENT'

The attached report by Lakefield Reseaxch of Canada cohtains preliminary

results of metallurgical testwork om two small shipments of ivon ore

specimens forwarded by Mr. John Brock of Welcome North Mines Ltd.

Sample . Weight Crude Crade

" % SolFe_ . % Magmetic Ironm
i 10 pounds k2.4 , v 3244

2 - 30 pounds 56.6 - 52.2

The specimens consisted of 2 medium to fine-grind crystalline magpetite

with minor hematite, limotitic stain, chlorite and quartz. Sample 2

material showed a faint banding or schistosity of magnetite crystals which

appears to be a metamorphic product rathexr than the very fine-grained

- primary taconite type of sediment.
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SUMMARY OF RESULTS
a) Magnetié concentrates with over 717 Soluble Iron were produced froum
the two samples. This grade of concentrate is suitable for direct .. -
reduction production of metallized ﬁelle;a,
b) The specimens tested showed an above average crude irom and nagnetic
" iron content. _
;
¢} - Both samples showed excellent liberation at minus 400 mesh (37
microns) with Sample 2 showing magnetite liberation at 556% minus
400 mesh.
d) Magnefic Iron Content = By Davis Tube Test
" Sample o . Magnetic Concentrate " Griad
o %2 We % SolFe % FeRecovery % =400 M
45.8°  71.8 77.7 100.
2 Lo 731 71 G 92.2 . 56.2
‘ 72.1 71.8 ' 91.5 - - 91.3
Sample 2 had a higher proportion of iron present as Magnetite than
Sample 1 showing a 927 Fe'Recovery versus 78% Fe Recovery for Sample
1l by magnetic separation.
e)

Concentrate Analvyses

' ‘The concentrates from Sampie 2 were analysed for elements which might

e undesirable for iron concentrate.: The level of trace elements

‘is within normal acceptable limits.
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2. e) (continued)
Soluble Fe: 'I71.6Z :
Titania (Ti02) B P N 4
Silica I(Sioz) : - 0.70%
Sulphur (S5) . G.006%
' Phosphorus (P205) - 0.05%
P ) 0 - 011 z‘

The.sgmi—qéan;itative Spect;oéraphic Analysis showed no harmful
elemenits present except for Arseaic at 0.1%. This anal&éis is
not considered to be reliable by spectrographic analysis énd i *
is being checked Dy normal distillation quantitative analysis.

This result will be reported as soon as it is available.

H.E, Neal P.Eng.

Coasulting Engineer
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INZREODUCTION
Two samples of iron ore fromlBritish Columbia, marked Welcome North,
were peceived from Mr. H.E. Neal on April 28th, 1976 and May 6th, 1976, respeci—
ively.
It was requested that David Tube Tests should be conducied oa boti
samples. On the first samﬁle a reducing roast was to be followed by David Tube

concentration, as well as a mineralogical examination was to be carried outl.

LAKEFIELD RESEARCH OF CANADA LIMITSED

T4 L Ao

A.G. Scovie, P. Eng.,
Manager

i——
D.M. Wyslouzil, P. Eng.,
Chief Metallurgist

Investigation by: O.F.C. Cook
R.W. Deane
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SUMMARY

1. Sample No. 1

The sample contained medium~grained magnetite and minor fine-grained
hematite in a gangue matrix, which consisted of quartz, chlorite and mica. The
aead asnalysis of this ore was 42.4 % soluble irom and 32.4 % megnetic iron. After

magunevic roasting the amounts of soluble and magretic iron were equal.

l.l. Davis Tube Results

Sample | Head Assay % Concentrate Tailing .
Yo Sol. | Mag. | Weigh % pa A % Minus
; Fe Fe % Sol. Fe |Fe Rec'y | Sol. Fe | 400 mesh
As is La.h 32.{ k5.8 71.8 7.7 17.5 100
Roasted | 43.7] 43.6 | 61.9 | 66.2 93.7 7.1 100
Coaditions:
Davis Tube : Pulverized to 100 % ~L00 mesh.Standard Davis Tube

parameters.

25 % CO, 75 % GOz mixture
T00° for 1 hour.

Roasting

LT

2. Semple No. 2

This ssmple was higher in iron and contained little hematite. Soluble

iron was determined to be 56.6 %, whereas the magnetic iron content was 52.2 %.

2.1. Davis Tube Results

Grinding Time | % Minus Head Analysis Concentrate Tailing
L % % Weight % % %
per 100 grams | 800 Mesh | o pot Mag. Fe % Sol. Fe | Fe Ree'y| Sol. Fe
8 Minutes 56.2 56.6 52.2 73.1 Tl.h4 92.2 16.4
24 Minutes 91.3 56,6 52.2 72.1 71.8 91.5 7.3 i~




-
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Sumzary - Continued

2.2, Concentrate Analysis

Soluble Iron {Fe) 72.6 %

Titania (Ti0.) 0.11 %
Silica (Si0z) 0.70 %
Sulphur (8) 0.006 %

A semi-quantitative spectrographic analysis is shown with the test

resulis.,

NOTE TO ACCOMPANY PAGE 3 .

The Soluble Iron in the Combined Concentrate of Sample 2 should
be 71.6% xather than 72,6%. This typing error was notad after the
‘report was issuéd and it was revised as a result of a telephone
discussion with Mr. Wyslouzil of Lakefield Research Of Canada.

The 71.6% Fe is confirmed by the average:of theJDaiis.Tubeﬁ

- Concentrates from the 8 minute and 24 minute grinds. -

H.E. Neal P.Eng.

) June 1, L9706



SAMPLE PREPARATION

Both samples were crushed to minus 20 mesh., From Sample No. 1 a head

sample was prepared and assayed for soluble iron, magnetic iron and loss on

ignition at 1100°C, Sauples were alse removed for the reducing roest and the

mineralogical examination.
From Lot 2 several 10C gram samples were prepared for grindlag in the

pebble mill,



DETAILS OF TESTS

Serple Ho. 1

A, Davis Tube Tests

Samples of the pulverized head and roast product were hand-mortared wo
all minus 400 mesh. A ten gram charge of each was passed through the Davis tube

under the following conditions:

Waterflow
Tube Oscillations
Current to Poles

1 liter per minute
100 strokes per minute
2.0 amperes

Retention Time 5 minutes

The magnetic fractions were filtered, dried, weighed and assayed for

- soluble iron. The non-magnetic fractions were recovered but not assayed.

Davis Tube Results

Head Sample

Head Concentrate Tailing % Minus
Assay % Assay % | Assay % | Weight | Assay %| % Ree'y)] Assay ¥ 400 Mesh
Sol. ¥e | , Bg. Fe | Mag. Fe % | Sol. Fe| SolL. Fe| S04+ Fe ‘
(Satmagan) | (Calec.}
42.4 32.4% 32.9 L5.8 .T1.8 TT.T \ i7.5 100
Roasted Product
43.7 43.6 | 51.0 61.9 | 66.2 93.7 7.1 100




Details of Tests ~ Continued

B. Reduecing Roast Test

-

R-1

Test No.,

Purpose:

Feed:

Procedure:

Qoservations:

Results:

Sgaple No. 2

Davis Tube Tests

To convert hematite to magnetite.

500 grams of Lot 1 semple was stage~pulverized to minus
65 mesh.

The ground sample was roasted for one hour at T00°C in a Vycoxr
glass rovary wube furpnace. The flow of gas was 500 ml. per
minute and consisted of 25 percent CO and 75 percent COz.

The roast product was black in colour. Some dust loss wes
observed.

Weight of roaster product L46.4 grams

100 gr

| in an Abbe Pebble Mill for 8 minutes and for 24 minutes.

am charges of the Lot 2 sauwple at minus 20 mesh were ground

Ten gram charges of

gach were then passed through the Davis Tube.

8 Minute Grind

Head (oncentrate Tailing | % Minus
Assay % Assay % | Assay % | Weight | Assay % | % Rec'y | Assay % | kOO Mesh
Mag. Fe | Mag. Fe Sol, Fe
Sol. Fe (Satmegan) | (Calc.) % Sol. Fe | Sol. Fe
56.6 52.2 52.2 73.1 Ti.h4 g92.2 16.4 - 56.2
24 Minute Grind
56.6 52.2 51.8 72.1 71.8 gl.5 i7.3 91.3
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Details of Tests - Continued

Sereen Analyses

Lot 2

DPebble Mill Grind {8 Minutes)

Mesh Size % Retained % Passing

(Tyler) Individual Curclative Cunulative

+ 150 mesh 1.1 1.1 98.9
200 mesh 8.0 9.1 90.9
270 mesh 14,5 23.6 76.4
400 mesh 20.2 43.8 56.2

-~ 400 mesh 56.2 100.0 -

Total 100.0 - _ -

Pebble Mill Grind (24 Minutes)

+ 200 mesh 0.3 0.3 99.7
270 mesh 1.0 1.3 98.7
L00 mesh 7.4 8.7 91.3

- 400 mesh gl1.3 100.0 -

Total ' 100.0 - -

Additional Analyses

Head Sample - Lot 1

Loss on legnition

Bample treatment - heated from 500°C in increments of 200°C to

11009C where heat maintained for ome hour.

Sample gained 0.32 % by weight on ignition.
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Details of Tests = Continued

Screen Analyses

Lot 2

Pebble Mill Grind (8 Minutes)

Mesh Size % Retained % Passing

{Tyler) Individual Cuzalative Cunulative

+ 150 mesh 1.1 1.1 98.9
200 mesh 8.0 9.1 0.9
270 mesh 1k.5 23,6 76.4
400 mesh 20.2 L3.8 56.2

- L00 mesh 56.2 160.0 -

Tolal 100.0 - -

" Pebble Mill Grind {2h Minutes)

+ 200 mesh 0.3 0.3 99.7
270 mesh 1.0 1.3 8.7
LOO mesh T.4 8.7 91.3

- 400 mesh gl1.3 100.0 -

Total ' 100.0 - -

Additional Analyses

Head Sample = Lot 1

Loss on Ignition

Sample tréatment - heated from 500°C in increments of 200°C to

1100°C where heat maintained for one hour.

Sauple gained 0,32 % by weight on igaition.
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Details of Tests - Continued

Addivional Analyses

Combined Davis Tube Concentrates Lot 2

The David tube coacentrates from the 8 minute and 24 minute grinds were
combined aund assayed fozr: '

P20s 0.05 %

$102 0.70 %

Ti02 0.11 %
-8 0.006 %

A portion of this concentrate was also prepared for 30 elewent semi-

quantitative spectrographic analysis.



Daeveils of Tests ~ Continued

30 flement Semi-Quantitative Smnectrograrhic Analysis

Concentrate
Element Lot 2 Blement Lot 2
Aduminum (A2203) <.0L % Mangsnese <.005 %
Antimony - Magaesium (MgO) <.01L %
Lrsenic A g Molyvdenum <.002 %
Bariun - Neodymivm {Nd203) -
Seryllium (BeO) - Kickel .002 %
Bismuta - Phosphorus -
Roron - Siiver -
Caleium (Ca0) .<'05 % Siiicon (S5i02) .5 %
 Cadmium - Sodium {Naz0) -
Cerium (Ce0a) - Strontiun -
Chromium 01 % Tentalum {Taz0s) -
Cobalt 01 % Thorium {ThOa) -
Columbium (Cb20s) - Tin -
Copper <.002 ¢ Titanium <.01 %
Gallium - Tungstien -
Cermaniwm - Uranium (Us0g) -
Iron (Fe) H Vanadium - <,005 %
Lanthanum {L&z0a3) - Yotrium (¥205) <.002 %
Lead <.002 % Zine <.0L %
Lithiun {Liz0) - Zirconium {Zr0z) 01 %

CODE:
H - High

10 - 100 % approx.

~ = Not Detected - Elements loocked for but anot found

{ « less Than




Microscopic Examination
of a ""Welcome North Project" sample
submitted by

H.E. Neal and Associates Limited




INIRORBUCIZOXN

A minus 10 mesh *'Welcome North Project" head sample (Sample No, 1)-
was recelved in the Mineralogical laboratory from H.E, Neal and Associates
Limited on May 4, 1976.

The sample was submitted for identification of the iron-bearing minerals.



SUMMARY

The sample contained medium-gralned ﬁagnetite plus minor fine-grained

nemavite in a gangue matrix, which consisted of quartz, chlorited and mica.
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PREPARATION AND PRCCEDURE

A portion of the sanple was briquetted and pelished for microscopic
examination in reflected light.

RESULTS

The sample contained magnetite and minor hematite as the major iron-
bearing minerals, and quartz plus chlorite and biotite as the gangue minerals.
The magnetite was relatively mecdium-grain sized and the hematite fine-grained,
as is shown in the accompanying illustrations.

Some hematite occurred as partial rims or as attachments on magnetite,

but mest of it was associated with ganque. This material appeared to represent
a metasedimentary rock.

LAKEFIELD RESEARCH OF CANADA LIMITED
Lakefield, Ontaric -
Mgy 31, 1976 , dmm, sem
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PREPARATTON AND PRCCEDURE

A portion of the sample was briquetted and polished for microscopic
exanination in reflected lignt.

RESULTS

The sample contained magnetite and minor hematite as the major iron-
bearing minerals, and qQuartz plus chlorite and biotite as the gangue minerals.
P The magnetite was relatively medium-grain sized and the hematite fine~grained,
as is shown in the accompanying illustrations.

Some hematite occurred as partial zims or as attachments on magnetite,
but most of it was assoclated with gangue. This material appeared to represent
a metasedimentary rock.

LAKEFIELD RESEARCH OF CARADA LIMITED
Lakefield, Ontario
May 31, 1976 , dmm, sem
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Illustration 1

- Magnetite (coarse-grained

gray grains) with hematite

present as fine=grained

white coloured inclusions in

gangue.

Magnifif:'ation 250 X

Illustration 2

As for Ijlustration 1.

Note

the hematite on the magnetite

grains.

Magnification 250 X
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PRELIMINARY FEASIBILITY STUDY - ECONOMICS OF PRODUCING
PRE-REDUCED IRON PELLETS VIA THE MIDREX PROCESS {BY R.
GLANVILLE, B.App.Sc., P.ENG., M.B.A.)
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T0:  Ventures West Qapital Ltd.s

. C MEMORANDUN

ST SR HayB, 1976,
FRGY: Ross Gianville

Ac: Magnetite Property

DIRECT REDUCTION

Since 1973, direct reduction techniques and materials have

.*beeu widely ackn ow?edged as technically feasible, economically viabie,
and socially desirable. The process of direct reduction is one of

vaducing iron oxides to iron in a solid-state process. A variety of
reductants (such as coal and natural gas) may be used to produce a
maverial which is high purity iron containing a small amount of gangue,
cavbon, and oxygen. This product_is generaily converted into steel by
arc-;urﬁace melting. e ' '

_ Although there are over & thousand posent1a1 methods for
¢irect reduction, only a handful have been commercially successful in

. varying degrees. Of these few, perhaps only the Midrex and the SL/DR

(Stelco-Lurgi Direct Reduction) are worthy of further consideration.

The Midrex process uses gas as the reductant whereas the SL/DR process
uses stean coal. , _ . _

The major advantages of direct reductmon (DR) to the coke oven
asx furnace/BOF route are as follows:

| gl) Unlike scrap, the metallized iron material produced by a DR
: . brocess is not subject to such w1de f]uctuat1ons in suppiy,
quality, or price. .

{2} The .purity of the metallized product makes it possible to

produce steel of the highest quallty with a very low ievel
~of contaminants.

{3} Plants using the DR process can eas11y meet current environmental
+-standards, as opposed to probiems in the coke oven blas; furnace
“youte of air, water and noise poliution.

- {4} Rap1d construction time - perhaps one half of the time that is requ1red
.. for the conventional process. o

(5}; Smalier scale of economic units and expans1on as desxred in smaller
- units. ' :

(5} Productivity of electric furnace *mproves with pelies addition.

- {7} Pre-reduced pellets are an alternat1ve to scrap 1n scrap poor
' areas. . o ‘ .

C .,




ARKET FOR .PRE-REDUCED PELLETS

. . Cw L
glan-f--'-'-t . . . . [
. ' 13

iuc market for pre-reduced pellets in Wesyern Cunaaa and Wasn.ngton

uj the ]ate 1970's might be as follows:

Ipsco, Regina ' E 400 000 tpy'
Manitoba Rolling Mills, Sel kirg : - 75,000
Yestern Canada Steel (Calgary & Vancouver) 200,000

. /Stelco, Ldmonton (now supplied by

" Griffith Mine). C e 200,000
Anthies, Calgary _ 1,a;{fﬁﬁ’;- 25,0006 *
- Seattle area S eltioT 400,000 °
, TOTAL. 1,300,000 tpy
Price - |

The average delivered price we might expec» to rece ve would be

batween 5100 and $110/short ton delivered.

CGSTS

2rocess:

Aithough there is a demand for pellets in many other locations

. throughout the world, our market is probably limited to an area to which
material can be delivered at transportation cosis of less than $25/SDT.

'.The tollowing approximate costs are based on those of the Midrex

Capital Costs

"L, Midrex plant . ',fif,$'85/ST.of pre-reduced pellets

; ..ne/m'l'(/pe'l'let'izer N 55 /ST ¥ " n
) TOTAL - $140/ST " annual capaCI»y

| '-cf?1Assume production level of 1,300,000 tpy

therefore cap1ta1 cost = $182,000,000

Allowing for interest during two year ‘construction per1od raises
this cost to about $200 000 000. . L

-
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. Soevating Costs

1]

{a) Mine/mill . - rassume strip ratio = 31
SRR s J% -ore grade = 45% Fe
W e e R recovery = 85%
C R Teellet feed
Co . grade = 65£ re _
" @it throughput = 1,300,000 x 100 x 65 x _1 = 3,400,000 tpy
. " T65 45 0.8
will cost at $2/ton milled . .S $6,800,000
Amount mined at 3:1 strip ratio = 4 x 3,400,000 = 13,600,000 tpy
| . . mine cost at 60¢/ton ¢ - $8,160,000/year
C <. Total mine mill costs + .° . $14,560,000

- Cost of mine/miil per ton of pre-reduced peliets is:
$14,960,000/1,300,000 = $11.50 | ‘

{6). Oxide pelletizing operating cost is approx1nate1y $5. OO/Sho.t Ton
S of pre-~reduced peiiets

(e} Midrex process

. Natural gas (11,000,000 BTU) at $2. OO/MCF $ 22.00
'.Elec»r191ty 125 KWH/ST x 1.2 cents - o 1.50
Hanpower (230 men at $20,000/year) - - 3.50

- Other (material, insurance, supplies, maintenance)_3.50
h ~ Total convers1on cost. $ 30.50

_-_';Summary of operating costs:

- .Total conversion costs i":?h$ '30.50

. Mine/mill operating costs i 0E L 1180
'Pelletizing operating costs ., - .- ‘fﬂifﬁﬂf_. 5.00
Transportat1on (average) - S 20.00

Total 0perat1ng n '$ 67.00
 AMORTIZATION OF CAPITAL

L Assume average de]1vered pr1ce . L ﬁ'“?ﬂfs 105.00

'fprtal operating costs - T :'.' L _67.00
: | | Revenue per ton $ 38.00

Revenue/year = $38.00 x 1,300,000 tpy'= §49,400,000

" ﬂSShﬂp»iOﬂ. {a) depreciation at 20% dec1111ng balance _
' (b) tax rate of 454 ) ;3rq e

§ 'y .o 1 . . LI ' L} " ) 1 ’ ‘ .
. N ' . R ol . .
ALY - ! ! . [ T -
1 L3 .



Appendix D



© CONCLUSTON

aS

This preliminary economic analysis indicates a project rate
of veturn of over 16 percent after taxes. With the use of $100,000,000
- of debt- (i.e. debt/equity ratio = 1.0) at 12% interest rate the rate of
o preturn on equity is increased to 27 percent.

The above rates of return indicate that we should attempt to
. -delineate the magnetite ore body. Minimum tonnage for-a plant capable
. of producing 1,300,000 tpy of pre-reduced pellets would be about 50,000,000
tons grading 45% iron. However, at production levels of 2/3 and 1/3 of
the above, the required tonnage would be reduced accordingly.

.h!

Y
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Revenue Minus Operating '

Costs ; " 49,400, 49,400
Sepreciation (20%) . 40,000 32,000
7axable Income - . =~ - 9,400 .1?;400
_Tax at 45% - 4,230 © 7,830
sash Flow © . 45,170 41,570
Discount at.lﬁﬁ - 395278 31,433

‘Curiulative at 15% = $210,087,000
Discount at 18% . 38,280 29,855

Cumulative at 18% = $185,575,000

L e -

3

ol e

49,400
25,600 .

23,800
10,710

38,690
25,439 -

23,543

g Sty

49,400

20,480 :
28,920

13,014

" 36,386
20,804

18,768 .

“2R = 16%% = Project Rate of Return.i"gjiffgf}..' i

26 LTS
49,400 49,400
13,107 10,486
36,293 38,914
16,332 17,511
33,068 31,889

14,296 . 11,988
12,249 10,01

49,400
8,389

41,011

18,455
30,945
10,116

g2

49,400
6,71
42,689
19,210

. 30,190

' 8,582

. 6,807

10 11
49,400 49,400
' 5,369 4,295
44,031 45,105
19,814 20,297
29,586 ~ 29,103
7,312 . 6,255
5,653 4,712
i

49,400

2,749

46,0651
20,993

28,407

4,617

"3,303.
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“umulative at 15% = $149,555,000

~ therefore net present value = $14§,555,000_

Jiscount at 25% 27,774
‘unulative at 25% = $105,954,000

Yiscount at 28%
“umulative at 28% = 39?.351,009 pa

oravore IRR = 2.7;?,5. :

21,318

27,123 20,330

-

s 2 o £ 5.
“zyenue - Operating ) ﬂ9,400' 49,400 49,400 49,400 49,400
aterest Cost : " 12,000 -11,678 11,318 10,914 10,462
.pital Cost Allowances © 37,400. 34,590 25,600 20,480 16,284
‘nterest plus CCA = -~ 49,400 46,268 36,918 31,394 26,846
“axable Income e 0 3,132 12,482 - 18,006 22,554
Fax at 45% - - = g 1,409 - 5,617 - 8,103 10,149
rincipal payback _i.f 2,682 ~ 3,004 . 3,365 3,769 4,221
"nterest Cost 12,000 11,678 . 11,318 10,914 - 10,462
OTAL Daductions . . 14,682 " 16,091 20,300 22,786 24,832
y . : ] s b .

“ash Flow : © 34,718 33,309 .29,100 26,614 24,568
Miscount at -15% . "30,190 25,186 19,134 15,217 12,215

50% Debt

50% Equity

$100,000,000
$100,000,000

o

'

LLoan amortized over 15 years.at 12% interest
Annuity payment = $14,682,347/year

13

- $100,000,000 = $4§,555,00Q

14,899 10,901

13,876 . 9,915 -

4

8,050

7,150

SR T

& ooa ur Mo 9 10 11 12 13
49,400 49,400 49,400 49,400 49,400 49,4C2 49,400 49,400 49,450
9,955 °© 9,388 8,753 8,041 . 7,244 - 6,351 5,351 4,232 2,978
13,107 10,426 8,389 6,711 5,369 4,295 - 3,436 2,749 2,199
23,062 . 19,874 17,142 14,752 12,613 10,646 8,787 6,981 5,177
26,338. 29,526 32,258° 34,648 36,787 38,754 40,613 ~ 42,419 44,223
11,852 13,287 - 14,516 - 15,592 16,554 17,439 18,276 19,089 19,900
4,727 5,294 5,930 6,642 7,439- 8,331 9,331 10,451 11,705
9,955 . 9,388 . 8,753 8,041 7,244 " 6,351 5,351 4,232 - 2,973 1
126,534 27,969 29,199 - 30,275 31,237 32,121 32,953 33,772 34,533
22,866 21,431 . 20,201 19,126 18,163 17,279 16,442~ 15,628 14,817
9,385 8,057 6,608 - 5,435 4,490 3,714 3,073 = 2,500 2,09
5,994 - 4,495 © 3,380 2,567 1,950 1,484 1,130 859 552
5,199 2,074 . 1,538 1,043 850 - 631

o
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1y, the procuciion costs of making metaliized product ar

ined by the cost of the ore in the desired form and the cost
aviability o7 the reducing agent. As a general rule of thumb,
us reducing agenc costs amount to befween 60 and 75 percent of
Ta: production cost of metaliized ore.

Pre-reduced pellets are considered to be a superior fuel to that of
1 prodably average about $10/ST more than scrap. ==\

ey

SCYED ana Wi
Whe recent upward surge in scrap prices is a result of several factors:
{a) dncrease in world demand for SCVEd

vease in quality demands on arc-Turnace steels

i
L
B
w h
bt}
0
*3

intlation and wage increases in the jabour intensive process
o7 scrap collection, sorting and »reparation

ae present trend is to take the ore to the fuel. In Fact the ¥iddle
casv is expected to lead in the procuction of peliets by 1980.
iTT1th mine at Bruce Lake concenirates magnetite ore grading
on. The mill throughput is about 6,000,000 tons per year and
otal amount mined is about 13,000,000 tons per year.

With a guaranteed supply of feed material (in the Torm of pre-reduced
s2ellets) the construction of a steel mill at say Prince George, and
eipansions in other areas of Western Canada,become possible., This
aaded steel capacity could provide high value-added products such as

-wire-rod, ailoy-steel bar and sections, or pipe and tubing.
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¢ Wiquid hydrocarbons and fertilizers.

ince Turther processing in Canada is usually considered to be desirable,
v might be possible that the government would encourage a project hielping
Lo achieve this objective (such as the production of pre-reduced peliets).
this assistance might be in the form of a tax rate lower than the 45%
assumed in the calculations,

Consideration has been given to the production and export of coke,
ratrer than metallurgical coal. Not only would this be a higher value
product ($100 For coke vs. $60 for coal), but the byproducts of coke
vormation {hydrogen and carbon monoxide) could be used to procuce
energy,or else used directly to reduce oxide iron pellets. The latter
usage would be ideal for us since the Midrex process uses hydrogen gas
&s the reductant. A constant cheap source of coke oven gas would make
the installation of the proven Midrex process even more oconomic.

Vhere have also been discussions regarding a large coal gasification
vacility. Part of the output can go to generate electrical energy

" oa=sile and another part can be used for on-site manufacture of SNG

csudstitute natural gas, indistinguishable from natural gas), synthetic -

M A R



Tnis cen be taken one Turther step towards full resource ex,.u vtation.
..um tha syngas* {a CO-hydrogen mixture.produced from coal QQSsﬁication,
WAICH nas a mueh lower BiL rating than natural gas, or CH ) uyc. gen
CoulG be abstracted and recycied to the pelrochemical fac 1.u;es anG,

Jw course, to the Midrex plant.

- ta
.

[ 4]

n does not have to be taken all the way to SNG. Instead,
s ch be cut oiT after nrimary gq51r1cat.on and gas cleaning.
gasification is carried out with air, & low BTU {130-150
) gas, eminantly suitabie Tor steam raising and generation
tric energy, is obtained. IT carried out with oxygen instead
the product would be a syngas wnich afiords a uniquely versatile
ck Tor petrochemical industries and fertilizer manufactiure.
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1 Souta Africa the Sasol Corporation uses coal-derived syngas 7ov
xanufaC“ure of Jusv about alil “petrochemicais" which we COHVE“tsOdG-.j
~ouuce from Heu oleum ana natural gas.
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GEOLOGICAL AND GECOPHYSICAL INVESTIGATION

FALCGN MiNERAL CLAINS

N.7.5. 93-0/11W

PINZ PASS AREA, B.C,

Latitude 55°42'N Longitude 123°23'W

OMINECA MINING DIVISION

APRIL 7 - SEPTEMBER 30, 1976

by
John S. Brock
April 1, 1977



SUMMARY AND CONCLUS(ONS

A preliminary geological and geophysical examination of the
FALCON iron occurrences was caviied out for a limited peiriod of time
in July and September, 1976 in order to further evaluate the extent
of known iron-bearing formations. Surface prospecting, geological
mapping and magnetometer profiling {ground and air) confirmed the extent
of existing magnetite-hematite beds of possible volcanogenic (?) origin
within Kaza Group formation. On the basis of this work a detailed
gric-controlled magnetometer survey Is5 reconmended, followed up by
diamond driil testing for continuity ang grade to depth of khown sur-
Tace occurrences. Contingent on the resuits of diamond driliing,
a progiram of alromagnetic surveys is recomnended to further cdefine

other iron-bearing horizons along strike from the FALCON property.

LOCATION AND ALCESS

The FALCON claims are located in the Cmineca Mining Division
{N.R.S. 93-0/1IW} at the headwaters of Patsuk Creek. The nearest supply
point is the town of Mackenzie, B.C., which is located 25 miles south
of the property. Mackenzie is serviced by rail and highway, and has
airstrip faciiities. A helicopter, available for casual charter, is
based at Mackenzie. All-weather road access reaches to within 6 miles
of the FALCON property, however at this time the most convenient access

to the property is by helicopter from Mackenzie.

GEGLOGY

The regional and property geology has been generally described
within the report by Sharp (Appendix A).

Further geclogical investigation of the property defined the
approximate geologic limits of iron-bearing formation for a strike length

of over 2000 meters and a maximum width of 300 meters (Plate 1). The



iron-bearing zone consists of magnetite-hematite mineraiization that
in placesgrades from 10% tota! volume to massive., The contacts of the
iron zone were defined from outcrop and mineralized float locations,

The iron mineralization is hosted within a carbonate-rich
caloritic pnyilite horizon that has tentatively been correlated to the
Kaza Group (probably Upper Hadrynian). The host unit strikes uniformly
in a nortnwesterly direction and has been subjected to at least two
chases of later tecionic deformation as observed from minor structures
in outcrop. The dominant controlling structure is a tightly folaed
isociinal sequence which styikes nortnwest, piunges southeast{ and whose
limbs dip an average of 80° southwest.

The "upper'' and "lower' iron horizons as mapped over the
southeast extension of the formation have been interpreted as being
the crestal zones of twoe en echelon isoclinal fold structures.

Detalled geological mapping was not attempted, and wiil not
be done until a survey-controlled grid has been established on the

properiy.

GEOPHYS I CAL SURVEYS

Several magnetometer traverses were run over the FALCON iron
formation by W. Sharp during the course of his geological-geophysical
examination of the claims in April, 1976 (Appendix A). Profiles of

selected portions of his survey are exhibited within this report:

Fig.{i) Profile A—Al
Fig.{ii} Profile B—B]
Fig.{iii) Profile c-c]

During the period September 3 to 5, 1976 additional megneto-
metar traverses were run by Welcome North Mines in order to confirm the
results of earlier work as well as to attempt a more specific determina-

tion of the dimensions of the iron formation.



1. lInstrument Used

rar the magnetometer survey, a McPhar MF-i fluxgate magneto-
meter was used. The instrument is hand-hela and measures the vertical
magnhetic component by use of an oili-dampened fluxgate which automatically
leveis itself in the direction of the vertical field. The magnetometer
is of light weight and a direct read-out of gamma vaiues can be obtained

guickly,

2. Method of Survey

Prior to the actual magnetometer survey, readings were taken
at severai designated stations formerly established by Sharp (Appendix A).
These stations were looped and re-read every hour as a means of con-
trolling drift and diurnal variations. With base stations of an
established value serving as a means of controlling drift and diurnal
variaticns, a rapid and precise check was kept on magnetic variations
and the entire survey was thus kept on a relative basis during cay to day
operation. After traverse lines were read, rechecks were made at the
base stations within every hour, this method provided an internal control
for detecting diurnal and drift variations, The survey was done by

one operator using the same instrument,

3. Treatment of Data

Magnetic results were corrected for diurnal and drift variations
by the field operator. The final gamma values were then plotted on a
survey plan (Plate 2). This date was profiled to allow a more detailed

interpretation of results obtained,

L. interpretation of Results

Test magnetometer profiling over & lines {1, 1A, a and 3)

has provided magnetic data that confirms surface geclogic interpretations



as to the dimensions and structurail compiexity of the iron-bearing
formations on the FALCON property.

interpretation of profiles using 'type curves' and half-
width formulas indicates that the 'upper horizon' has a true width
varying trom 50 to l00 meters and that its dip varies from verticai
to 70° southwest. The 'lower horizon' is of less susceptibility contrast
than the upper zone, and is accordingly lower grade in total iron
content. |ts width is in the order of 25 meters and its aititude is
near verticai.

Airborne survey profiles were not piotted, however &anoiicious
responses were observed at several locations to the south and along
strike from the known occurrences. These areas will be followed up by

ground traverses.

Respectfully submitted

/‘]

John S. Brock
Geologist

-

April 1, 1977
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