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' ECONOMIC EVAIUATION OF THE IRON ORE =

| DEPOSTTS OF THE DUNCAN LAKE AREA, QUEREC

‘_:..*_.Tbe purpose of th:.s repo ‘, .,1s‘ to present an economc_
£ f‘eva.luatlon on an enterprlse mvolv:mg the mmmg, benefzcia.tmg, a.nd

' ‘_«'shlpp:mg cf 1ron ore from the deposu:s of the Duncan I.a.ke area m Quebe‘

ot .i:o tne world markets, v ,»‘:: o

L T”“’ types Of p!‘odnct are consuiefed -a- csncentﬁtes band
..,Pellets, mist ci’ the mport deals w:rth the fomer beca-use thErs 133 b 1g g
.-:dmand 'todaY f@w hlghﬂgranc .oncentrates for the purpose of produc:mg self-s
flmng sintaax', a mater:.al tha.t is beccmmg :mcreasmgly Popular among L

*bza,stmfurmc« operators dnring the mst decadeo concentrates have the

dltmnal a.dvantage :|.n that a substant:.al sav:mg m the cap:.tal mvest- i

;ment of the e.nterprlse can be mde smce the pe]letlamg plant is a mﬂ.,}or

vtem :m tha c'onstmctlc-n cc«stse : On the other hand, if he necessary funds L

can be ralsed for pl.a.nt construc 1on, pellets ha.ve th dva.ntage over conur _'“

S5 centrates :m thst grm,ter prof:.t.s can be made due to a hlghev grade o1 o

’:'-‘__'i_"product because of lmr moisture content s lower losses on: shippmg, ami G




_Pla.n B, and Pla.n c, respectively. o Thls was consztdwred necessary :m order
jte detemme the mm:umm productlon mte reqm.red 1;,,, make tbe euterpr:.se

i iproﬁtable o

There are three :;1ternat;'“ e rmﬂ:es posszble for shlppmg

Tb se are desigm. ed thrmgh-p,

'f':_"f/th .cre' frmn Duncan Iake‘-to the mrket are .

‘.; otrt'the *eport a.s the Hmdson Rcmte B the Mocsonee» Runte s and th° Chlbeugamn

"‘fReute.; A Mar:.tme sh:e.ppmg expert: 1s of the cyuim.on that 11: 1s not une

. ”ireasona.b].e t° "hip 1’000’090 tons a.nmnl.:.y: o F 'ﬂope by m}' af Hudsm St:ralt. Sy

L shipp;.ng .:,easmn‘

The cast of thls psrt .muld_have 1:0 'be“ bom\ '

o mmmg company.



3 "Z‘_f:'the ore: vou.'ld 'ba shlpped to Port Alfred on the Saguenay R:Lver, and by

. "ocean carrierﬁ t;o mrkets in Europe or the unlted States.._ -

For the purpose of thls report s the two market a.rea.s i

Vlv‘cmaldened are x:he Ruhr dz.strz.ct of Gemny and the Gleveland, Oh:i.o

5 dlstmct of the ﬁﬁ:z.ted Sta:tes. 'Ehe present pnces for concentrateﬂ a:re

o z‘calculated to b@ $M».83 ner ton a.nd $13 53 per ton :m these two areas, :

: resp«m:lvely. ":5: ‘i'he comspoudmg pmces for pellets are $17 .66 anm |
$15,91 per ton. _. Smce there has ’been a steady mcrease in org s

- dnringf rwen% years, 11; 13 cstmateul that these prlces wquld be $i.6 32, o

 $14 ,8.3, $19,43 and $17 :@ per tcm about the time that the Duma.n Range

I f'_'i':ope..anm mchas the pmduction srcalgc.1 Since the mpert 1s presmsed

‘ on thg. Ldie;a of sell:mg mt 1aa.st 1 ,0\‘)0,000 amma.]lv in Europe even i:hsugh .‘:he p

fl{ rexmmder led be 801& m the Unlted States, this means that the average - :

S : prlce of the ore "‘wm}u\i be higher' t,ban the Um.ted States prme, namely $15.46 '

o per ton for le 'B aml $15.76 pexr tm of ccmcentratez: for P].AZL C, L e

) : '!."‘ne study shous ‘é:hat the hlghest pmﬁt wmld be made
":u»when t e proﬂuc‘c 1s s:old in Eurcrpe afte.x be:mg ';hlpped to the mrxet area
by the Hudsou Ronte. o ‘mese amcunt t@ 52.27 per ton of concentmtes a.nd

$ 0’? per' ton of pﬂl@ts when t:Ime cap).tal mvemmnt J.S aunnrtved over a

_cmg at the mte gf 5,0009000 Y-:

i;:lper;md nf tmty ymrs, zmd whenn

There would be mfﬁclent mcane to pay- the




,‘opera.tmg costs a.nd 1\. mld be feas:.ble to ,.fodnce at this rau- fsr a :,‘;H

short permd vhlle expandmg the plant to large rates of produetlono = W

T Prodactic' at the ra.te of 2,500,000 per year 1s econ-» |
'ng»vmnlcal under certam condltions, but nat all Therefore, 1t m mcumxxdmi v
, f.’f_"that the plant shmw& be. Mult with a product:wn rate of at least 5 ,005),000“

v‘tom 1n mmd. ~An enterprzse of t}usx mgnltnde mmld requlre a caprcal

| mvesment accordmg to the shlppmg mute a.nd fom mf pm&uct adopted

,'rjas follows'

smPpmg Route f  Concentrates .

g ,_:-"_.fr"Chlbougama.n Rowr:e s 114,200,000
;’Budson Rowte 126,200,000 . 154,'400 000
‘momnee: aute i 147 scm,ooo{;“f_‘l L 175 60'),000

| = attempt 1s m&e in t is mestmgatmn to mcmmend
L ‘ _‘that erther concentra‘(.es or pellets shlmld be the f“mal fcm of th@" productf,,_“

mdee - This mll depend upon a la.rg,u_ nnmbw o:t' m«tors m;.eh 'eazmn' r’be“ "

prospect:we custmer.f,_ In all proban_hty, 1t w:.Jl be fmd'_‘adm@tagems
8 -‘1co sell both types of pmdnct at -t:mes.




* BCONGMIC EVALUATION OF THE TRON RE . -

LEPOSITS OF THE DUNCAN LAKE AREA, QUEREC

» 'ﬂus mpor" has been nrepared by Ho H,, Ross, Meta.1== o
"'1urg1ea1 Engmer of Tcrcnto s Dntarlo, here;m referred to as the "Ih:gmeer"
v‘",r"‘:tor the Dtmcan Ia’“ange .{ron I-.me:s meted, also cf Tomnto, herem refemd
. to as “Duncam Range. 5 'Bhe purpose ‘of the report 13 to present an econmm.c 0
_ ';‘;,;e«;a,luanon en'ava: enterpr se zmrolv:.ng the minmg, beneflcmtﬂ.ng, a.nd sh:.pa =

o ‘pmg of 1rom em.;rcm the depos:.ts of the Duncan Iake a.rea i.n Quebec to

T Tlu.s emlmtien mclndes an est:zmatmn af the camml
J.nvestment requ:u-ed to bring the: Dunc:m Range nu.nmg pmperty :mto ﬂ
vp*oduct::.on and a.n esﬁ.mticn of the operatmg a.nd "'“"”'tj.ppmg coms te '

,“..‘produce a.nd dellver saleahle ;u"an concentmtes or pellets af" a po:mt; of |
| f:ff_cmwmupuon x-rhere tha ae.epted‘ sel‘img pnce 13 known so that the esmzmm¢

":ﬂ,‘p@ter ml of thm enterpn«xc «,an b«a determme&o

m aa smz-her study of ﬂus 1:~rmey 'the mgmeer amm‘s“’m

' ;}‘f_-the cost of produemg mn c,m pellets dehvered in the market_yarea

com'entmtes m»w.,r thw pe»]lets because of he chent sw:mg_ 'w&xﬂsﬁ the..
use cf hlgh-grade self ..mung sin b ,’Ihw m\‘;emal :..s mde by m
'";.n...mﬁstone with the ore‘ before the latt:er 13 smter\ed, mt'

' them in tbe blast fumace. o




and lmestone, as was. the older pract:.ce, the modiem methcd Js to feen

: v"cvhar:ge the furnace mh selfnﬂnxing smte.r and coke omly,. v Thls change .

iv has re'sulted m an mcrea.se of about 25 per cent in the ﬁamace ca;uac:.ty :
and ha.s greatly low»red the oos‘c of p.gg 1ron pro&nctmn. | In order to.

i mke f'ull advamtage of thm modlf:.cat:.on, it is mecessary to use lugh« '

‘v,.{'li,‘grad«e concmtra.tes :mstead of d:rect~sh1ppmg ores o - 'ﬂus ’ba'; greatly

o .;:mcreased the dmnd for concentrate° a.nd ha.s accmmted fer the dew.,l@p—

7 '_ment of la.rge enterprises such as those in the Wabnsh Ia.keg Cam} Lalkeg

a.mi Iac Jeanmne areas of Iabrador and Quebec, Far thzs “‘»eaam, th:a.s

g ecanom.xc evaluati&cn is based on the sal. of «concentrates as well as ’em'

pe.u.ets. For uonvenlence s the mvestigatmn m 1th.18 report 1s pmarﬁy
L for the predwuon of concerrtra.tes s then the ext:ra costs and proﬁm Fm-
pellets are dv-tnmn.ned. | i

 -.} Alscz in the earlzer study, an esta.mtmn uas mdf of the

B

In tln,s r:eport 3.

Fb"thzs estlml.e is mﬁted a.s the denand for iron is mnch sm.]ler th.an eha.t

forf_ concentmtes or. pellets a.nd, in addlt;\mn, ..he cest f cmstmctmg
| mw.ble smltinb pla.nt to handle even a reasmable fmctmn of the an,tz.,

| “"_:‘czpat\»d Danca.n Range preductmn is. pmhlbn.ne@ o

The estimatws are mmde usmg the i’«wllowing methoaa of

_v'mimng_ and{ comentrating minmg vmld be ccwried out b-y wen-»mt methods

5 "v._f:.n ur!uf-h the cm mld be dri]led, bhsted, aund loaded, mto tmgks for ;

3’émd mgne't:.c ccmcuantration




o There a.re three potentlal mutes to move the ore frm‘
Duncan Ia.ke to the world mrkets. : The f::.rst route would be to shlp ‘
the. ccncentrates to Fort George on James Ba.y where it venld be ‘loaded i
e sh:.ps a..nd transported to ports :m Eurepe er the: Eastem Um.ted Sta,tes. |
This 1s refe-rred te as the Hudson Route. The secmd altema,tn.ve mmld
: " be to move the ceneentrates by ba.rge to Moosone«. and then by e.xistmg
railroads to either chhipmoten Earbeur on Iake Superior or to Pa.rry
scmnd on Geerglan Bay whenr:e it would be sh:.pped to the Great Ia.kes B
3 m&nstrial areas by lake carrier. This is de31gnated as the Mcosonee f_ :
Route, The thlrd sngge,sted route would be prmded by the extmsmn ef |
the ra.ﬂ,road north frmn Ch:bougamu to Duncan L\.ke go that the concentmtes' 5
couldbemovedhymxlallthewayfranthemme to PortAlfredonthe
Saguenay River. ‘This is called the Chlbeugmn Rcmt:e°

, ‘ Because the Huadscn Route J.s the cheapest s it is a.ssmned E
that at least 1,000,00th3 a.mmally wmld be shlpped mn: thls my rega.rd-= | f-f;
less of whether either of the ether two routes is used for the rexminmg »

: '?;-_production. o

Inammch as the costs of prodnctmn te be obtemed 'm.l_l.

depend tc a large extent upcn the size of the operat:wn, 1t iz feX t t‘aat

Do :;{:a more complete p:etnre can be obtamed only if the eos“t est:mmtes are o :
e {:-_"based on three d:.fferent rates of prochxctmm namely, 1,000,000, 2,500,000, |
a.nd 5 000,0(!0 tons of cancentra.tes a.mmally ; These three ope~at10ns are o

referred to througlwnt thls report as Pla.n A, Plan B, and Pla:u C, respectlvely. ,:.

~ 7A11 *tons® Shm $n this Teport are gross tons of 2240 poufads eacha
vunless otnemse specified. R RS

,




_ | The scheme developed to show the economc potentla.l of
o thls ente:;przse as fo]lowy the ca.plta.l cost for the nmxe plant and other

fac111t1es necessary for the pro&nctlon cf ccncen?'rates is est:unated in

r‘_Sectlon Twoe . A descrlptlon of these faciliues 13 g:l.ven in Sectlon One,i“.’"'»

, In Section Thfee » the cperatmg ccets for prcdncmg the concentrates lS
‘determlned up to the pcmt where: the “ancentrates are loaded on board :
bsh1p a.t '?ort Gecrge. ' A]l pnss1b1e ways ot" shlpvp:mg the product to the. g
ma.rkets are cons:.d.ered :m Sectmn Fcnr and the sxuppzng costs fcr each

| poss:Lble way are detenn:med. . In Sectmn F::.ve ’ the pmbable sellmg pmce

of the concentrates and pellets is ca.lcula.ted and in. Sect;r.cm Six. the econ- L

= _ch.c pctentlal is determmed from. the est::mm.ted sell:mg pm‘,es a.nd costs, s



DESCRIPTION OF PLANT FACILITEES =

v-,'gnlence in descrlbmg the pmt facllltles 5 the

bas:.c plant cav be.dzn&aa ‘..mto fcur partss the mm,mg p]ant, tﬂhe cmsh:ng
ylant s the concentrator, a.nd the power plant., Before these ﬂa.clhtles

" can be descnbed in deta:.l, 1t is necessary to ment:.on a few mporta.nt

~ factors about the Duncan Range orebody, ‘l‘he geology cf the range hnS‘ i
‘)een fully descmbed by Dr, We N. Ingham Conm:lt:mg Geologlst, and the
follow:ng data are taken fram h:l.s report of 18th 'ﬁovember 1958, |

DUNCAN RANGE TRON-ORE DEPOSITS .

: The Dz:tnca.n Ramge :Lron;-ore depoelts are loca.ted 1n the

g "south—westem section of the Umgava D.‘.I.Strlct of Nerthem Quebec. They

coverthe eastern erd of Duncam La.keo ~ This lake is 475 feet above sea ’

'»level, a.nd 1s located about 60 mlles ir an ea.steny dlrectlon frcm Fort
George, a Hudson Bay wmpany's pes’t on James Bayo - The location can be

| clearly Seen on the map which acccmpam.es this reporto ; The 1ron deposn:s .

extent over & distance of flfteen mJ.les.. For class:l.flcatmn they are

8 \ .
\

'vd:wxded into six main o‘”ebodles,ds xs1gnated No. 1 to Noo 6'. Four of these

- '11e along a veneral northern belt of iron fomatlon and two, ‘to, E2 a.nd No,6,

' are part of a southem ‘belt. . The No. 1 and No. 2 orebod:.es constltute an

1ron~bea.r1ng horwon tmced contmuonsly for a lengt:h of nine m:.les bu"

vonJy the sectlons of length that are over 100 feet m.de are class:.fled as ore.,




At one pomt, Noo 1 orebody is 1390 feet mde. - Th:uz °wb°dy 8 the

vblggest of the s:.x and it is 1Jke1y thnlt mm:mg would beg;!m on 1t,

E The ﬁoo 1 o.rebody is dlv:x,ded into a nomth and a south - ’
band the forme; is estma.ted to contain 608, 000 tons per vertlcal foot
,_w.u:h an averag'e ndth of 400 feet, vhlle the latter ...onta..ns 654,000 tons
, 'per vez-tu.cal wot with an average m.dth ‘of 600 feetn If the ore, pers:.sts
to depths, as is expected from the geologlcal nature m the oeposn;, and |
if. open—p:.t m:uung is carried out to a depth of 600 feet which is the : f. =
~average w:.dth of the south band, 'then nearly 400 000,000 tons of oreAa.re :ﬁ:’:r
*avaﬂa.ble in this south band of No. 1 orebody, alone,  Should the ore 7
not persist to the depths expected, the explo:.tat:.on of the north band oi' ‘
No. 1 or any of the other orebodles, will assure an adequate supply of. |
'orew: Therzefore. for the purposes of this report s it is. assnmed tha.t a]l ‘

.of che ore will come frem No, 1 orebodyo

Metallurglcal test:mg on samples ta.ken fram No, 1 orebody .
shows that a concentrate containing 66.73 per cent iron (dry), 6,10 per . »
~ cent silica, .039 per cent phosphorous, 0.020 per cent sulphur, and 0.120
per cent tltanmm dloxxde can be nmade magnet:.eal]y at a ratio of concent*a«—
tion of 2.1 to 1 and with an iron mcovery of 92,29 per cent. = At thls‘
_ratlo of concentratlon, it would requ:l.re the mining of 10 500,000 tons of
‘ ore per anmum to produce 5,000,000 tons of dry concentrates. . At thz.s |
:A’r_a;tbe of mznxpg <here would a.ppear to be at Jeast 40 years!' supply of ore -
:.n No, 1 orebody alone, which is s_nfflolentb to Just;fy the capital mvesta b' v

~ment requiregd.'
Since it is as._s{umod that open-pit mining would be carried




PO

e -'-'v'__;_'to a depth equa.l to the mdth rof the dep031t, it is reasona.ble to a,ssume e

' "that an equal volume of wallrock w:.]l have to be removed to mamoa;m a ;
sa.fe slope to the p:.t vall. Although the rock mJJ. ha.ve a. somewhet
,"'flower speclflc grav:.ty .,ha.n the ore s 1t is assmned J.n thls report that :

2 ton of waste nmst be removed for each ton of ore mined. o

| Flgure 1isa map show:.ng No, 1 orebody a.nd 1ts relatlon '
’vto Dm«,an and o"her lakes :m the v1c1n1ty, ~v The sn.te chosen for the

: cmshmg ]plant and concentrator a.re md::.cated at a pomt nea.r the shore

w
e

',of Ihm fm I.al:e «..nd d:.rectly south of the west end of Almond Islando

| . Thxs '!ocatlon was chosen so that the haulage of ore. to the crnehmg plant

| '”v“““\'coulld be kept tc 2 minimm dlstance frem the. mgor sectlons of the orebody. b'

L3

*

The open—plt m:x.ne would be lald out and opera.ted genemlly

dm accordance mth methods now pra.ct:.sed on the MesabJ. Iron Range, a.nd

S "gnyother 1ron m:mes. ; In :mcreas:mg prodnctlon frem i, 000 000 to 2,500 000

| ,tons a.nd eventual_Ly te 5 000,000 tons annually, it would be necessa.ry only

o 'to a.dd more dr:.lls, shovels, trucks, and bulldozers to the equlpment already e

an ha.nd. Shops and other facilitles would be bnllt wlth nltmate expans:.on—_ff e :-"

s m mmd so that a.dd::.tlons to these would b(- mst of a m:mor nature. - Bn:.ld— ‘“

J

o :mgs in the mmmg pla.nt would mclude a ma;]or repa:a.r shop for trucks amI

;,-?_jother equ:.pment ;@ warehouse for operatmg supplles, fuel storage - a welfare ?: ¢

= bu:.ld:mg for personnel a.nd off:.ce. . The mm:mg equ:meent mxld Jnclude

urille, a ﬂeet of 32.-ton dz.esel tmcks, electr:.c shevels, d:l.esel compressors" s







__re weuld be dr:.lled, broken by blast:mg, 1oaded into. trm

o -ported to tm: cmshing plant. .

The crush:mr equlpment would cons:.st of a pmmary -

':‘-:;".‘;..crusher ;md s~condary cmshers Screens wonld 'be :mstalled to remov’ ore

: k';A.v‘;_V",crushed snfflclently E’me frcm the feed to: the secondary emshero As '.f

: »;i_{the ore trucked frcm tne mme to the \.msher wculd be in very large pJeces ,7“' :
: ha m&x:mm sue c:t' pr:mary cmsher would be requlred even for low rat»s :
':’of Vproductlon. Hence > no fhrther addltlcns to th:.s part of the plant e
‘v’would be requlred when expa.ndlng the sue of t in '  f»For the secondary“

crushers, .add:.tmn,al equlpment would be requ:.rev_,, a.s the pmductzsm mte

-‘was mcreased.

When the ore arnved at the crushc-r :m 4'he tmeks 2 1t

wcmld be d:.schargad :mto a hoPPel' eqn;pped mth an apfem f“"eder anﬂ grxzzly

eed the ore tc» the przmary cmsher amd to move fxm..so Belt conveyur

would tra.nsfer tbe cmshed ore to the c:«mc:'en1::r°a*i:oxt"°

Ore frun the crusher would be stored m\large 'ﬁbmw of
v'su_‘ ,.iclent czapaclty to mmtam a steady feed +o tha cancentmtor over the‘--_

--fm-ekends when the mine and crushmg pla.nt were .uue, Frcm these b:ms,

{ woald eeparate ‘




._\.hlckened to conservv water a.nd then pmnped to a sulta\ole pond for

dlsposa _‘ | The rouz,h concentrate would be grimnd “urther in ba]l allis : '

vf‘and the-n class:zfled in cyclones to remove cfversued mterml whlch wciuld
“be retumed tvo the mﬂl for furthen gmnd_mg From the cyclones the
me' materla] would go to the seconda.rv magnetlc sepa,rators where tne

:““fmal separa1 1on of mgnetlte :md tallmg wauld be madeo _; Tlhe f:mal

j;'—:operatmn on ‘che concentrate; wculd be thlckenmg ana flltermg to 1ower'.:f 0 EEL

-"_;.‘j:sthe molsture conten‘l to about 10 per cent. It mm.d be dlfflc -

e lw-er tlhe mo: qture toa lower valuee : I.n a.ny evem, 5 a.bout thJ.S amoum‘: 1s‘ S

-.’?'The pre sence of m01.sture in the concentrates has the effect' k '?;’1ower1ng the‘,:,:,_

’f:v.ron ceutent. 7 W::tlh 10 per cent moxsture, the 1ron wmrld be 6(?.06 per cent' SR

' ‘f:»;:“;i.'fvand the smca. a.,49 per cent, S

The Ingha.m Report mentlons an. adequate supply of hydro-
:‘_él‘ectrlc ower. alcng the 30-ml.ge stretch of uhe Fort George R:Lver about T
1s . rt‘ “°f the D‘mcaﬂ Ra.nge, a A power plant and jam
.qu:.red to Se bullt on ’che rl'ver and there would also need o b 'é.'fpowera " v

f;l:.ne and access road between the rwer and the property

As the Dunca.n‘ Range pro;ee;f would be an ent:are ‘y nﬂw

o5 developmnnt :m an at.rea remote frcm ny esta'bllshed settlement s a cunplete

vtowns' te would have i.o be construc’ced mth a.ll convenxences':fcr the




'f'.'-’fcomforta’ole 11v1ng of ‘the m:me's personnel. Prov:Lsmn should be made for j?
_' ,-domtorles for smgle 'nen, several a.partment blocks for famllles > el

-__"shopp:mg centre 5 recrea.tlonal 'bu:ldmg hosplta.l, school a,nd restaura.nt. L :

: It is estlmated that Plan A would reqlure a staff of soo° Plan B, 7003

i ;,u:"a.nd P]Lan g, 1000 men.

 TRANSPORTATTON AND coN I Icmm:s o

» It 1s assumed tha.t a.ll ma.termls for the constmot:.on wz.ll- o
come in through Fort George on J.ames Bay., : Thls w:Lll requlre a’ 60-m:1e
3‘ ::_io_oess ‘ro_ad >k,1‘;'o°be. built to ‘i:he ,p:ropei'ty and an adequate""se'fviCe dookf*for E

) unloadmg suppl:n.es, : It ha.: been reported by a oompetent sh:xpp:;.::u= authorlty‘ ‘5 i

N ‘.."'.I'»_conversa.nt with nav1gat1onal rondltlons in Hudson Ba.y, that it is not un- ':..'f k
'f_"'rea,sonable to expect fhe movement of 1 000 000 tons of ore through Hudson

v_f._-:a-hStra:r?; hased on a. sh:.ppmg season of 90 days comnencm the end of July and E

i term:ma.tmg the end of October, and upon the use of ore camﬂer o*’ 1"20 000

-v?:__f{:tons oar*ymg capacz*y avera.geg. There 1s llttle doubt that th:.s wou.Ld s N
'."(_:be the cheapest means of shlppmg the concentrates to the world ma,r ets s

aml 1t is assumed for the purposes of thJ.s report. tha.t m Plan A 5 all tho S

‘ ,productlon w111 be shlpped out this way, whlle for Plans B and C, 1 @00 000' | Ci
*-tons annually m.].'l. be ‘moved thrragh Fudson. Stra.:.t and the remamder by other"*

, meaz‘s of tmnsportat:.on. It w111 be neoessa.ry then to bu:.ld a 60~m11e

‘willr*oad from Duncan Mke to Fort George and modern loadlng docks a,t the

b fharbonr so tha.t ore 'carrx.ers can be loaded and detspatohed qulck.n.:,'. ook-
pllmg fa.cllltles wom be :reqmred for the storage of the ore dur;mgf the

'_ ‘eason when the bay m‘ olos«,d to nav:.gat:.on.:'




S ‘ Fuﬁl 01_1 and other mme supplles would be bronght m
S by way cf Fort George. 'merefore 5 there' would need to be warehouses, -
‘offlces a.ncl o:z_l-storage tanks constmcted there, a.s well c.s llvmg accom- i £ :

,.}\moda.tlon f’c.sr about seventy peuple. ‘

- PRODUCTION SCHEDUXES

| to ca,lcu]ate the qua.ntlt:l.e' of ore to be m:me 53
";A{crus‘hed,» concentra ed, kana sh:.pped, it is necessafy to start wlth the |
shed product to be sold and work back to the ore m the gronnd, makmg
p’”su:Ltable allewance for mo:.sture content: of wneentrates s oiclda :..an ,efv
';.pellets,; sm.ppmg losses a.nd ratlo of roncentratmm. " For thls purpose )
o ‘the follomng pmm:.ses are used° Sy
| Moisture 'cohfeﬁiﬁ 'of : ceﬁeenfﬁtes is 10 percent
| Shlppmg losse'a amount to 2 per rent B
vThere is an increase in’ welght of 2 per cent
.. during pelletlzmg due to the o'mdatlon of :
- magnetlte : ‘] S ‘ .

~__,vRat10 of conce-ntrat:.on is. zalsx on dry ba.*us. T

It 1s a.lso ﬁecessary to drawr up a.n opeva.’cmg .,s,hedule fo:r
o ’.’_‘the m:.ne,ucrusher, concentrator, andL pelletlzmg p.w.nt. For thcn purpc»ses
K of th:.s report, it is assumed *hat he mme and cmshmg plants woqu be o
worked m two elght-hcur shlfcs for flve days per week, a.nd the concentrat‘er
_’and pelletmmg plant would be operated on the ba.'**s of 24 hours per day
- ;,ff‘ffe ‘sbeven days per. week througjmut the year. To a'llow for hohdaysv,‘.
'reakdowns and repairs, 11: 1s assumed that the mJ.ll operaws for a.bont

v. On these base:s, the produetlon schedule”_fw a8 sh R




PRODGCTTON SCHEDULES

Mined Annualiy for l?éf,',ilsﬁtisin@».




" ‘When” pede 1z:mg there 1s an :mcrease in we:.gh* ‘nxe to

'the' oxldatlma ofvthe ma@etlte. a_ "‘hls results m a decrea.»e :m 1ron

.:‘concentraut:ma'l ‘frum 66 ..73 ‘per cent. in’ the c-cncentrates tcs 64 30 per cent

1n the p\ 11e1ts. 'I'he ]osses 1n welght durmg shlppmg are no* 11ke1y to
be ‘so h:v.gh‘wx.th pellets as wlth concentrates 5 bu* 1t 1s assum..d for the
‘ ' f «th:.s repcrt that the we:gh\‘c c»f pe]lets solcl is equal t@ the

welght nf comcentrates mitde.f Thcus the .Loss in sh:.pp'mg would be of’fset 5

:'-by the j\.ncrease in we:.ght dne to pellet\\.z..ng. : Beca.use the pellets
ivconta:m more iron and less m01sture than“thn c.cmcentrates, 1\. w:.l.u. rvequlm

""morel ore to produce a ton of pellets for saLe than a. ton of concentrates. -

';Thus‘jlt ‘c«m be seen frmn Table I that 1: reqmmes 1 9278 tcns of ore to SR

: nake eme ton of concentrates but 2 1000 tons «ot‘ ore to make one ton of

:kpellet.s *zor sa.le. :

 ADDTTIGAL i m'cmrms’"ﬂ TS

I Be 1des the _be\s1c facllltles Just descr:.bed for the »
g *'r‘."ﬂprodnction of eoncem:rates s addn;lona;l fa,cmtles maY be mqﬂl"’ed dependmg
"”:‘;npon the ronft:e chosen i‘ur transpor*tmg the produc’c tel rket and npun
/'f,“whether 11: LS des:.red to produce pe'llets :msteau of cc\ncentra.te;s. T'nes'e' sl

] add:.t:.onal faclllt:.es mclude a 1tmns-sh1ppmg porﬂl. in Green]}md, should

he Mnosonee Route:;""

w proﬁuce

.be preferred and a pelletmmg plem mwld it be_ desiz

o concentmtor. 7 ‘



CONSTRUCTION COST ESTDATES

 f '_ Gonstruct:.on cost est:tmates are made 'baqed cfn the f&:.ﬂl-
‘tie descnbed :m Sect:wn One. Th:s.s pla.n &cses matv. mpresent‘, nece-ssarﬂy,

heifmal cho:.ce. ; When further data. beccme ava;JLable 'from f'veld studle‘s,

s’cudy and survey of the ]an v;v'hosen for the» m:me A pla.nt 5 Lerad a.nd

. dock locatlcms 2 a.nd a ‘set of engmeemng dra:wmgs «of tlhe prcqpo«sed plam

‘As none of these J.S avaﬂable s J.t is necessa.ry for the E.ngmeer 'm ma.lr .

& h:.s est:mntes ba.sed em smﬂ.an- proaects 'bullt in tlhe pa'st. Iu v::.eV/ of .

S these clrctmstances, only a mugh est:mate can be mmde at thm t:lme.

: At some future date, when more- detalled Ainfrmatic mLs ava:.lab Le >

>  ':':‘  ’closer estmate m..ll 'be possibl\\ Undoubtedly, the: oppartun:uty »z’or sub-

. ‘"fstantml savmgs in constmm::on wsts nll be foundl. Qn t;he c‘ .‘cf nand,

_ _:»mstances 'w:_'ll accur where he costs w:_.l be h1gher than evstma.fed hﬂrem..

__To sm deg:‘ﬂv tnesle dlfferences will be compensat;o:ry s0. that the estmai.e

_made an th:.s report mll 1prczbab1y be’ wlthm plus c)r m:\.nus hve per cent

"fof the ultu.ma.te constmctmm cost. '




i fM;mn Equlment SRl e
"'v':Gmshmg Pla.nt and Concentrator
Shop a.nd m:.ntenance Equlpment

vamsue at’ Duncan I.ake S
gt f:ff’}Road and A:Lrport ‘

e :Power ss.nd Heatmg Pla.nt*;
‘,«;“;Rallroad to ‘Fort Georgfe

Ore. ‘Docks. ,At Fort: Gemrge tmd Equnpment:

ﬁ:-Serv1ce Docn E*f
- 0il Storage B
' ‘LTownsz.t«n at Fom Geerge ;"‘[{z’

: ,..~':Eﬁgmeermgv amd Gontmgencms o

: ]Tota.l Con( ructlon Co*n:s
) Work).ng Lap:.t.al

";ﬂ ‘Tota1 cmpltal Cost Estlmate"» 

‘.',;'Eamed Intenbst B

$ 1,¢nogooo;
f>;;s ,000, ooo

500 000

s, ;500,000

1,500,000 sfi;k
6,300,000

22 ooo“o

2,800,000
4’_;8,000,0001
. .700,000
“‘6 300,@00”
1,500,000
9 ooo,oooj»ff~"»
26, ooo,ooo: =
6,300,000
1, 800 oow“fff]
300,000
101,800,000

:f13,600,000f_ e

/900,000

9,9oo,ooo.i'V ff[
11,500,000
10,800,000
33, ooo,ooo.;_gf'”“
6,500,000

‘1,800'000

400,000
2,000,000

~u5,o7m ooo

$ 64,500,000
.6, 450,0001ﬁ '

$ ,800,000
8,480,000

,¢$ﬁ55,77o;ooo;[;;‘
o sa000

:$ 60,990, oao
idf 5,610 000

f 70,950,000

fs,zzo,

1 $ 93,280, 000 1
5,220,000

'$ 76,170 oooﬂ
1\9 510 coo;

"'$ 98,500,000
15, 700 ooo,}"

| smeao ooof!f‘

. $%114,zqo,bobfvr o




.veamed mterest wluch nnmt be a.dded to the constmctlon cost. m order '
'fi_-'to determ.ne the tot&i ca.p..tal :uxvestment requmd to brmg "he mne

::mto prodnct:.on. - 'Ehe work:mg cap:.tal :s 2 smn of money set as:uib,_.f- 0 L

,pay expenses in the productlon of concentrates whlch mnst be pald dnr:mg
H*he flrst few mcnths of the mme's operatlon before a.ny :mcome from the
!sale of the pro&not beccmes ava.aable to pay these expenses, - T!ns J.tem

}' »J.s calculated from the operatmg cost smowm in. Se«ctlon Three of the report

: a.ud the assnmpt:.m: tha.t no income is mi]ahle for the f:l.rst twelve mmths »
of the' mme 's operat.um. In the case of 1’1a.ns 3 and C, n: is assumed tha.t
o _these a.re rea.]ly expa.nsmns of Plan A 50 that prod:uctmn ml.ll be nnderﬁay

| ;'.and :mcmne ava.ﬂ,able before ’che complfatlon of constmctlon. Therefore s no

o ‘?:‘addz.tz.onal flmds mll ’be requ:.redl for work:mg cap.,.tal.

Eamed mteresﬂ. 1s dgf.med as mterest oharges on moneyil_

: Vf’borrowod pnor* to the t:une that t:he mmze gets mto prodnctmn. , For thei

“»i'.'calculat:.on of this 1tem, it is’ assmdl that the. :mterest ra.tr- is six per

| ’;:cent' that PJLan A requ:.:res two years for constmctlon and half of the re- )
o qmned ca.p:.tal is borrowed at t]Jy‘ be.gmnmg of each year; tha.t Plan B

: requires tthee yr:ars for balld:.ﬁg axzd om-thlrd of the cap:.tal 1s borrowed :

a.t thu bngmning of each yeax" md that Plan C reqxnres four yea.rs to

::_ﬁ,construct a.nd one-qwl,rter of the q:a,pital is borrowed at the beg:mnmg of

L »,eaoh yea,r.. ~Im Pla,n B a.nd P]a.n C.w 11: Js a.ssumed that prodnotion would get

1/’

: :_mdemy at the mto ﬁe 1 ooo,,()o() 1yons pey, ypa.r after the first two years

| of coustmctlon, and a,.t 'the rat.e m 2,5»00,000 tons after three vears of’

;f’-cmstmction. - 'nu £

.—.s;ary ﬁmds are razsed by 1ho sa.lo_ of stock mstead of bonds. Howevér,’. BN




: : \tnls possz.bllm.ty 1s not cons:Lderetl in th:.s repcrt because the smms

;requ:Lre'd are rather large to e mlsed frml the sale of. st:ocks a:hme, :
. ‘ja.nd, in- addrtlon, no allowance is made in Tabl» 11 fo*r emlom‘t lOD: -
_'test"mg, and c’cher pre-prodncnm expenses beca:.xue it 1s &sslmed that
-‘»'j’»the i.ost of these 11tems 1s bome by the shareholders. :

N«nt .mclnécd m tne estmtes m 'l'abl‘a I are 1:11e

h,cap:utal costs for equ:tpnent and fac:.lltl.a reqr,u.red for the trans;:er&tmm

= of oxre to the ma.rkets and for a pel:.etlzmg pla:nt. | Items in thm category .‘;
. are' [ omsz.dered in greater detaﬂ. in Sect.mu Four. Shouid any.. of thess ‘
;':fac::.l_ltles be requ:u'ed, the teml capﬂ.al mvestment w:l]l be as shmm m
:V'LV:‘Table III. , These extras are not. requ:.red 1f shlpments of ccmcentmtes
made by the Chabmgamu Rmrre. T















'I’he c '\culaxt:l.on vma.de in. tm.s'report are based on.

 1‘.5 000 000 tons.; of concentratesv ammally. : The addltlon cf} the ‘others' |
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sEoTIon rorm

ORE TRANSPORTATICN COSTS

It 1s'necessa1-y .o trea.t the"transportatlon ,costs sep-v

1 Hudscn Route
Thie mosonee -'Rovte




‘-'«"-"The Engmeer was able to obtain mfoma.tlon on shlppmg

. ':mto Hudscn Bay from three' sh:r.ppmg compamf:Sf' one in Ca.nada, one in the i

"’Unlted States, a.nd one in Englanda The op:mlons expressed by, these ‘ S

‘ people are 7based part:za]ly on thelr own experlence w:.th the gram Shlp-—

"'fif'ments from C’lmrch:u.ll, Ma;utoba to Europe. The season of nav;gatlon cnmb :

mences a.bourt. the end of July and ternu.nates the end of October. Thus Py

:thevre are frum 75 ’to 90 operatmnal da.ys each yea.r. One .mthorlty ex=- ' o

' 'l;sed the op:uu.on that it would be poss:.ble tp morve 1 000 000 tons in
'thlélf per:s.od provlded carners ef 20,000 tons carrymg caoac;Lty were used.
.One? of the othr:srs thought that mch larger tom:ages could be sh:l.ppe’.dh |
"prmded the frelght rate offered is adeqnate to a.ttmct tomnage t‘ﬁt;or.,

‘s trade. i WJ.th snfflclent attract.xon, shlpa-owners would bulld new '_
a.nd spec:.al shu.ps for ﬁ:. - At the preqent tme, there are only about 75 ;

bn]k carr:.ers w:u:h capa.crtn,..s of 2\3 00«0 or hlgher. . It 1s understood that

' ﬁ:loeo $5 500




Accordmg to reports > there is a tra.ns-slugpmg charge R

‘v}cof $0.Z7 per ton at Rotterdam and a shlppmg char,ge Of $° 74 Per tan f°r

the mmrement of ore to the Rnhr dxstnct of Gemny 1n Rhn.me R:Lver barges. Lo

To the fre ight rate 5 there must be a.dded the cost cf

»y._:.,-,msumnce, wh:t.ch nught be $0 35 per ton, or «even hlgher, ior‘ .;‘thek Hudson




ccms:.dere beca.use th1s port vmld be more er less d.u'eetly on the
o _;cmte bet:ween Hndsen Strait aml Em cpe. B A pert in Newfound]and wmrld
S ;be farther _away frum Fort George 5 and furthemore s the leng*:h of the

trxp ; o/_'Europe would oe greatly mcreased. - It is es‘l::una.ted that the a.p- Ny "

proxnnate dlstance frmn Fori: George to Greenland is 1650 mles aad to

e Europe 3 ,_'_3800 mﬂ.es. ' If the total fx:e:.ght rate to Rotterdam Is assumed

;.  tobe $5’50 f.l.o. per ten, then en thz.s basm, the est:.mated frezght

g _rfrm Fort George to Greenland would be $3.0§) per eGﬂ’ a.nd from Green]a.nd

i to Rc~tter&am, $2.50 per tom.  fn addltlonal cost mvolved would be

for trans-s.uppmg and stockp:.lmg at Greenland, trans-shlppmg a.t - s

“"‘_‘vRotterdam a.nd the Rhme Rnrer barge fre:.ght. i The total estnnated oﬁe v
G _:transportamon costs to the Ruhr dls trict of Germny are calcu.x.ated as,
shcwn in Table v::. .y |

Smce the ﬁrst 1,000 000 tons \f ore can be shlPPﬂd S

dlrectly to Europe a1z; a cost .of $6 89 the other eosts in Table VI a&pply
to the ore’ in. excess of 1 000 00\0 tons. , It is necessary to calcu.late

the average frelght ra.te whleh In.ll apply to tbe overa.]l prodnct frmn

,the \nme».l These anverage frexghts are smmanzed m 'Iable VlI. t

w:.ll ’be neted that they va.ry m.th the number of 3ears requn‘ed ‘tro amcrt:lze

4 the cap::t:al mvestment.




© (20 Years smortisatim)

i Frelght froln Fort George A

S J,?“_;Tra.ns-shlppmg at Greenland :

: Freight frcm Greenland

S _E:Insurance B

i‘ '-'Tmns-sthpmg a.r. Rotterdam

Rhme Rlver Fre:.@t ‘

- :‘.;!'émorruat:.on of Ca.p;tal

o htals




; “»};'Repaymsnts Amort:.zedy?:over 1@ Years, R
R:epayments Amortlzed ower 20 Years -
Repayments Amortlzed wver 30 Yea.rs'

.Repayments Amorclzed mrer 40 Years " G

| AVERAGE COST PER TON




_ ShlPPlng frwx I‘ort George to e wou
fo :xeven’menths of each year. Stock-pi]_ing at Moosonee : ] dbhave

to“be'Provlded *'e.. Ra.:.l han ge te Miénlplcoten‘ Harbuur‘ ¢ Lak Superior ;

lm1 th:.s mldvbe at the dlsczretion of the‘razlmyse . The ‘.dlsta.nce o




Clevelan by the Moosonee Route 1s as shown .m Table VIII. B

waIt w:ll be noted;:" that the costs,thrcugh Mlchlplcoten







i

Repayments Amortized over 20

Amortized.

Years

yment s
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- SECTION FIVE .~

‘o s s

The seling price of iron ore in the Cleveland, Oho

Th N;.v_ '.b_*Intematmnal Ertshandel Wom ffsle i




Per CentIlron L

oy meowad

Sydvaranger Concentrates

Rio Tinto Cinder

panxsh(Average) ;




antlelpated from Du.ncan Ra.ng is not an unreascmable one. Thls would

,v_rnake the v-rlce of,rDuncan Ra.nge comr-antrates equa.l to $14.33 per*ton. S

6:un11ar1y, the mut prlcc of $0 2738 for Malmberget pel ,,,;:s" 1s reasonable |
. Vand, from tlus, tb,e Duncwz Range pellets would ;.}' worth %.1 66 per ton

-].a.ld down z:n the 1={nhr dlstr.\ct.wf

'I’here has been'a sm]l hut stealdy mcreaso in pmces
e for ,Lron ores for years and. 1t 1s not unreasonable to expect that the

L :prlces for ccmcentrafe.. hand pellets would mcreas,e by as mnch as 10 per'

ke -:?licen?: by the tme the Duncan R.a.nge enterpr:.seg ts ::.nto produc..:v.on. Thls g

“,:v"would ma.ke the Lawer I.a.ke prJ.ce equal to $14.88 per ton a.nd the Rnhr

i :dlstr ct prlce eqml to $16.32 per ton for concentrstes and $17 50 and

: ,"'f'.a:-‘bv19.43 per tun, re8pec1:1ve1y, fqr pellets.

Becanse at 1east 1 OOO,QOO tens are sold m mrepe

‘a.nd the rema.mder ca.n be snld 1n the Umtnd .wates, 1t 1s necessary to g‘:‘{

vera.ge’ ‘ghe .:.e""'ng pmces in the same m:y' as Was done
sr"tation.‘ M@n thls is done, the d.verage sell:mg pr »es for eacn of :

he thre-evplans a.re as t‘ollows- .

o Concentrates




o The econem.c potentla.l 1s determmed from the d:uﬁ'ference :

between' the selllng prlce of the ore and the cest dehvered to the pomt L
| of sale. The flgure so obta.med can vary consx.derably aepend:mg upon
¥ 'the set of condltlons, enumera.ted in’ prevmus Sectlons, whlch prevall. o

ble :XIII ahows a sample calcu]atlon of the econom.c potentlal :for the

| g case m wh:.ch shrpments of concentrates are made through Hndson Stra:.t

and :.n whlch the mvested ca.pltal is amortlzed over twenty Years. : Table R

: XIV is - a sumnary of proflts on emcentrates usmg a.]l the canbma.tlons of e

: _transportatlon and amortlzatmn prevxously dlscussed. " Table XV is a. S

smu.la.r ta.b.x.e for pellets.

Table k.LV shows that the Hudscn Rcmte is. to be preferred.

j-"'over the other cho:.ces and that Europe 1s the better' ma.rket area., The

Table shows also fhat Plan A 1n wh:.ch the _.nrrual productlon amounts to

' 1 000 000 is not econcm:.cal :m 1tse1f. However, the sue of the ore- de- IR

Vg ‘posns on the Duncan Range 1s so large that 11: warrants a much larger N

'operat:.on tha.n that md:.ca.ted in Plan A There 1s no reascn why the ‘mine S

f:_could not be started at the lowest rate of productlon a.nd cent:mued as such =~

»' -bf°1' a fe‘f y/ars. There would be suff:.clent mcune to pe-.y the operat:mg o
sts 'Q.ar:mg th:l.s per:wd. : However, preductlon shou.Ld be stepped up to the

"",,hlghest ra.te as qulckly as ‘-'?he fa‘:mtles a“d markets pem" :




e SA_MI’LE GAICUIATION OF ECGNOIHG PDTEN

w

 (tavested Capital Anortized over 20 Yesrs) /'

PER TG OF CONCENTRATES

Opemmgcms 8 . $512  $450 $394
e “'.'Q.“Seliing*Mense Lo | ,34~' e T e
*1/"‘.'3“iv‘rmnsportatlon Costs. | L 6.8

| _:Amort;_zatmn of - Investe d Cap:.ta.l-f"'f

' Total Cos’c of Prodnct
Dehvered

© Selling Price







' ,smmmr oF PROFIJ. cAmum'rmns

FOR THE SALE OF PELIETS A

"'HUDSON ROUTE (Eurcpean Sales)

: “:Amortixa.tlon in 10 Years |
Amort:.zat:.en m aO Years

H”Amort:.zatlon m 10 Yea.rs,
i’Amort:;watxon m 20 Yea.rs‘:




prov: 1ded that ' sultable market& f‘or




1ppmg purpé.séé‘; When ellmg re z.n the Um.ted Sta.t.s, there i

lz.ttle to choose betwen shlppmg' through Mooeonee or vChlbouga.mau" the' =

result 1s abaut the s«une.v




© As already explained, accurate estimates are not possible

f.ﬁproba.ble mvestment needed to r:mg ‘the mine :mto productlcm 1:!:3 prefe_




