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ÀBSTR.åCT

since the J-nc,eption of th.e st, tal¡rence searøay in 1959,

the revenu.es genêrated from tol_r charges have not been suf -
fi-cient to meet al-l of the costs, The nost obvious lùåy to
all-eviate this problem sould be Èo alter the t.o1l-s on the

sealgay in such a maûner Èhat revenuês arê sufficåent to
cover the cosfs" the major objective of this study is to
determlne if tol-l- changes on the sit" tawrence seauay sould

have any effects on the Grain Handring and rransportaÈioE
System" The hypothesis r:f this study is based on the argu-
ruent that øith alternative Èoll-s on t,he st" .tal¿ronce seauay

the denand for the use of the canadian porÈs wi_lt varyq

3he emphasis of the moder ås to ninimj-ze the impacts t.o

the proðucers of, alternaÈive tcll structurÐs by rexoutina.
the export grain clelive¡ed. Èo each þort, The concepÈual

argument f or +*hj-s enphasis j-s that the demand for canadian

export grain is elasticn meaning that the importers of caaa-

dian grain r+auld not be ',ri-ltinE to absorb higher tol_ls, nor
would they absorb Èhe benefits cf reduced. tolls. ?herefore o

producetrs qi,II bear the brunt of the impacts of alternative
toll-s on thÊ sea$ray. This study set out. to det.ermine if
producers could. offset {ninimize} the impacts of alternatÍve
torl structures .by rerou.t,ing gnain to othe canadian porlse



The mod.el selecfed ti) study the ef fects of alternative

tolls on the St" tawrence Seanay on the GEa:-n Ëtandling and

Transportat.j-oo Syst€n $as a .Lj-near programning nodel-, The

¡nodel- had as its objecÈive the æinimizatio l of transporta-

tion cost, borne by the usÐrsn for delivering their grain to
export posi-tion" Th!.s model is consistent with the approach

taJ<en by oÈher researchers j-n this ar€a of studyu as løell as

*rirh the overal-l objective of the sÈud.y vhich r¡ias to m¡-nin-

.i-ze t,he impacts of al-t.errratj-ve toLLs cn the St. f,awrencê

Seaçr alr,

This study found that the d.istribution of grain to Cana-

di-an port.s varÍed as tolls on tbe Seauay wÊre changed, In
particularu for a $CI"01 increase 5.n tolls on the Seas&y, an

ad.di-tÍonaI 47 e553 tons of export graS-n sould movÈ through

the sest coast" the study also found that eyen wÍt.h t,his

amount of ned.isÈributj-on of export grain to t.he portso the

to+.al costs Èo the users sould íncrease by 'fi79 s256"?5 for
each $0,01 iscrease in toLl-s on the S€away"

The study aLso determj-ned t,hat oncê toll-s reach $0.95 a

tono no f urther redist,ributi-an of gra:-n car¿ occur wit h

furLher i.ncreases i-n tol-l leveLs" The reason is that at the

t.oll- level of $û"95 per ton" t,he total handl-Íng capacity at

the 'øest coasÈ i-s fulåy uti1ieedu makiag f urt.her mo$êments

of export grain westuard i-mpossible" unl€ss Èhe bandling

capac!-ty at the uest coast is increased "

1'lì



Fron tl¿ese results, this study sas able t.o derive thrEe

sí gnifi-cant policy implåcations vi'th regard to the ef f ects

of altering the toll structures on the Seaway" Firsts

higtrer tolls could lead to a guickening of thê rationaLiza-

tion of the rai-I systemu ês hÍgher t,olls in general wil-l

reguire more grain to be moved westward" This aill increase

pressure on the railways to er¡sure tbat more grai-n carù be

moved westward" second, higher to1ls on the Seaway arË

likely exped.ite inprovemêots currently being made at the

rlest coast" Thírdn the opposite sit.uation will Cevelop i-f

tolls on the Sêauay !d'Ëre lo¡øered" The pressures on the

railways and the v¡est coast would be reduceð, thus v¡eakening

the pressur€s for rat¿cnal-izaÈiorr and inproremenÈ of tliese

components of the G¡ain Handling and fra¡rspor¿atj-orr System.

- 1tt
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gc ckqround to :hÊ Problem

Since Èhe

thê gevenuÐs generated frcn the Èo11 charges have noÈ been

sufficient to nË€t a}l of tbe costs of the Seaway" In 197 t4

aLoneo the net loss f or t.he year i{es $50r 3601717" I

Secti-on 17 of the St" l,awsence Searøay Authority
Act provi-des that. ÈolIs ar+ to be d*signed to be
suff,icj-ent to defray t,he cosë t,o the åuthority ot
its operations, Such ccsts are deÈined as including
:.r¡tecest on l-oans F aao unts suf,f icient. to amortize
lcan pri-nc5-pJ-e ov€r a penicd not exceediag fifÈy
yearsu and lhe cosLs of operat,ing and mainl'-ainirrg
t.he canal-s and r*orks" Since the ånception of the
Au+,hor3-ty, r€venues have been insufficj-ent to meet
t.he fu1L interest rr any anortÍzatíon oi loan
prínci pJ-e, z

f n other i*crdsu the Seaway ,Tdês or5-gina1tr-y i-nten eil to
self suf,fici"e.nt; hol¿evers it has nêvÈE been self sufËicíent,

in neeting its costs. The exrsting capital sLructures {such

as J-ocksi on the Seaway have a limíÈed J-ife: ti-me and use

t+il-1 eventuallT require the replacernent of thes,e facj-lÍties.

The ccmbination of not. being seLf sufficient and a linited
Iife uIt,ímateJ-y m€ans that. aildítional financing o f, the

[5t. La¡+rence Seaway
{OÈtawa: St" LaHrencê S€a

Àuthorityu l 9?4 Ännual Report.

inception of, the St. f,alrrence Seaway in ?959@

L^
t,€

eI.bid, e p" '14,

say Àuthority, 1971-+) p" '16 
"



Seaøay wÍl-l bæ required, lh:-s borrorçisg Þrill- have to take
place in adúitì on t.o exÈsting clebrtsu {,r'hich have been

Èinanced by the canadian gÐv€rnment and E¡rhj-cb ar€ not being

repaitl" Unless mêasu.rës ar€ taken t.o Eepay the exist.ing
debt, the r¡1r-imate resul-t sj_-Ll be that the f,ederal govern-
men*u wå1l haye to absorb Lb€ dêbt rather than l-eave it on

t.he books, The piocëss of absorption or recapita.l-izat.i_on of
t,hese de-bts 'sould probably f ollov a formaL similar to the
on'ë used in t.he casê of the canadian Nati-onal gai ÌHaysr
where the d.iebts ìdere absorbed by the fed.eral goTrernment. g

Fio lqever" 'Lhe situation surrounding the tol_1 structures and

f,i-nancing of the seat¡ay is quåte different fsom t,he rlebts

that faced the C"NoR, ÀS tesstrang pointecl ont;
The s€a$rây became tbe only wateruay in theiinited stat€s I or canada .f,cr thai, matler I wr¡ictr wasi-mproved by the federal governmenLo änd was thentold that it, had to pay back the cost of ir.simprovenenÈu The reä.són, of course, goes back tothe cLð raihoadu private ut.iliÈy, ¡asi and Gulfcoast port pËessures" rn the final stretches of,

seaway regisS-ationu proponents for tire waÈersray hadto promise a pay-back to t he governmÐnt in order toobtain passage for any J<ind of seal¿ay consÈructionbill at all" a

ïn f,act, it. lEas these safie railway and polit,ical, pre-
ssrltrês s.hich had delayed construct,ion of. the sea.,vay for some

3.3. Iukasi ewíczu Eþg Rg,g¿H,eÏ_gê&g¿ {Toronto: flcCetlandaad Stewart Limiteds 1976J pp"--ãO;50î
4Jacgues Lesstrango EgaSÊI¿ {seattj_Ê"Superior Publisbång Ccmpanir-157Ø pu 1'!V,

I.tr ashingtan;



sevënty yêars.5

T.f. the S€away is requ.ired by 3aø to be self support.inEu

and sinc= changes ia tirÈs legislat,ion ç¡oul d f ace consider*

able oppositicno and if the Seauay is not sel-f suppori-in g,

then sonewhat of a probJ.em i-s dev=,ì-oping " An y capit.al

structure a¡ith a J-iurj-Èeå 1ife, whj-ch is not self supportingy

and t¿hich r+il1 have diff iculty ín finding aödit.ional f tnanc-

ingu v¡itl sooner or later find ít.sel-f in a sj-tuation vhe¡e

its contj-nued operaèion L¡eccnes alnost, íftpossibl-e, fh+ most

obvious lray to al-leviate 'this poÈentiaJ. threat, of co1¡trses

would be ås for the Sea-e/ay to become sei-f suffícient" llbe

si-mplest method ot increasing revênues uou3-d invol Tê resÈru-

ctuníng the tol-l-s levåed on the Seavlay, It i-s theoretically
possible to raise revenues by lowering lhe tolLs and

consëquently att,ractir:g an j-ncreased demanrl for use of the

faciJ-i,t.y" The othes alternati.ve for increasing rÊverrue

iøoul-d ,be to caise to1ls. IÐ order Èo determine lEhich

alfernat.eve ¡rouLd be effectíveo the shape of the denand

cîttrvê for use of the Stu ï,awrence Seaway as well as the

f,easibilit.y of, eit.ber raising oE Iowering t,h+ tolLs r+ould

have Èo be considered,

Before the f.olls on tbe 5t" Leørence S.€aøay are resfruc-

tureilu ât least one questicn needs ta be anssered: Could d

5Ibi.d"e Fp" '19-t+9"



restructurirìE of tolls on the seasay resul-t. in prcbrems

resuì-t.ing :sith regard to the allocation of rËsources? rn
order tc properly ansç¡er thj-s quÊstion ¿ onÊ must f irst,
consicer the groups lnvolved and then look at the rol-es

played by each group j_n Èurn.

foË a.3-1 practical purposes there are three main groups

involved:

i) the producer,

ii) the import.ing natíons and

i.i.i] Èhe canadian goverfiment a:rd taxpayer through their
subsidj.zation of grai-ll ¡rovê¡nents and of t.he seaway itsetf.

Tnitialryu consider t, he im.pac t.s of a sestr uct ured to.tl
systen invol_yin.g higher tol_Is"

rÈ Ís un3.il<ely that, other things bei-ng egua1, ej-th €E thÉ

Ì-mporì:ing sations os t,he producers would be abl-e or wíl1ing
to aÐsorb these higher costs. Glven the higher erasti-city
of denrand f or CgggÊ+gg e:cport wheat"" any increase in price
rvilL lead to a more than Rroportionate decrease in the

gnanti-ty demandeð. Ti¡is suggests that the imoorting nations
will verl¡ 3-ikely att,empt r-o purchase t.heir graån el_seHhere

if the canðd¿ar¡ export ¡:ríce goes more than a few cents

above the pnice at shich canada ås currently ai¡3-e t.o export

6Ðu R. Canpbeì-lu ?¡The farm
BSeÞlesg_g3g_gg,ligigq, ed, L, H"
{T oront c; fict¡ai¿-Hil} Compa Êv
19 B.

Prob 1 emu,f Ëåga{í.a n_Eqgnqmig
Offícer and 'I"F, Smithu

of Canaåa Linited e 197ç) po



at"S graJ-Ð' ås canada no'd ¡elies quite heavi3_y on the exporc

of whea+' as a contributer to her tot.al export earnínqsu th.e

loss of an export mark,€t for *¡heat couj-d aff,ect the standard
of ri-ving curre::tly enjoyed ån canadauT For thj-s rêasonu the
import'; ng nations caû not be chargeri the entire increase in
cost,s uhich sould resl¡lt, f rcm hlgher ùolls"

.a similar s¿tuation exist.s wi-th t.he producers" ff due to
higher tcl}s i-t costs nuch more than it does tod.ay f,or the
producêE to get hís uheat to market for exporte some

producers may not be able to sÈay r.n the business of
produci-ng grai-n for export. t{any producers have indi_cated
that they are conc,erned. with i-ncreases i-n transfer or
marketing costs f rcm wj-thi n the sysiem {transFort¿ti6¡¡ a¡rd

that contànued increasês oÉ th¿s type ceuld significantry
reduce the j-r econoini-c rsel f are" a ghi-s 1roul{ì aÊ-f ect prod uctíon
and. sínce, rtthe prairie Region cf canada is basicaì_1y an

exporting regions ârrd hence a major cont,ributer to canadaes
bal-ance of, payrnents positiorìurre any red,uction in production
could affect the sta¡dand of
enjoy"

låving Canadj-ans currentJ.y

YThås point is
sGovernment of

úrain Hand3-ing and
Åe-g,eSgesg_ÇÊaesa¿
ingo X977) p. 72"

eIbid ", p, 534

dÍscussed ÉunÈher j-n Chapter f IT"
Canadau Iiall Commi.ssionu The Repont, of Tne
Transporta ti.cn Comm j- ss j.on , Ëfg!q*gag_$Cå}Vo.l-une t, {otta,,.ra: printing-ããd*F[bïËir-



since the cçst,s wbich wou-l-d result from higher tolls are
noil re ad5-ly t,ransferabl-e eit,her f or+¡ard or backwar do the
Canadian government urlL have to pay at l-east. sorue portj-on

of the higher toìl-s' Frcm a standpoinÈ of future poli-cy"

therefore" ít is important that policy jnakers knou the best.

possibre understanding the impac+, of Èol1s on t he prairì_e

grain producer.s, Èhe taxpayerso as w+Ll as the inportÍng
natåons,

r.t loser tolls as an altennative to hÍ-gher torlsu on the

St" Lawrence Seaway ane to be .eff,ec¿ive in raisíng total_

income of the st" La{,srèncÊ s€awayo then lcser tol_rs røcu1d

ha'¡e io result in morê graira traffic moving throrrgh t.ire

sea'sray " The íin¡:acts of such a de velopnent coul- d sl¡ov¡

themselves in a'!rari-et.y of uaysâ

First,e lower Èol-ls resulting Èn nore giain Èraf,fåc on tl¡e
S,eaway may be an iinpractícal sclution for tuo reasoos:

j-) it uould mea$ addit.ÍonaL ådeadheadi:Ðg¡, {ships
returfil-ng upstrea$ with no cargo). currently ships carry
graín one i{ay and then arìÈ Loacled with iron ore or sÕrne

other comnodit.y. to make the return trip. rf noie Erain
starts to mov€ through the seat¡ay, Èhen the balancs i¡etween

shipments upst¡eam and dcsns,Lreamu would be disturbedu
resulting in hiqìrer costs to the shj-p ownåtrs; t.hat is fess
revenu* would be rec,eived as they r¿oi¡ld only be shippinq i-t
one dircction" This wonld. make increased grain t.raffic nÐn



prof j-ta ble unless accompanlerl by an increase in ot.her types

of tsaffåc moviag upstream"

ii) it as a result. of loiqer tclls" increasês in traif Íc
eit,her up-bcund cr doun*bcund or both did ocrur.e bottlenecks
on lhe seaway cor¡-l-d begin to develcp, rn fact" a recênt.

stud.y done by the the fJos" årnry corps of gngineers revealed

that eve¡ wåth expected increases i:r traf;fic on the seaHayø

frby 1990 traf f ic ån the s,€ag¡ay system sil_l be so great that
a permanent. jam-up 

"i11 oscur at, the WeLland canal,rrf,o A

tøo-f ol-d problem j-s develop5-nE at. t.he I{e}1and CanaL" r¡ì,tot

onJ-y r¿il]. there bê too nany vessels to handlen but also" if
t,he trend in fl-eer compositícn continuesr lraffíc witt be

further constrainerl by the fact that. nany vessels røi-l_l be

too large t,o pass tlìreugh the exi-s¿i¡¡n canal"Trt s,

Keeping t'hi-s i-n mind, åÈ ås possible that. aÈtempts ro

increase the.traffic by reducJ-ng toLls on th* seaway may

.have implåcat,ions *¡ith regard. to limj-ts on t,he amount. of
traffic the sêaHay can handle" reducing the benefits r+Ìrich

would be derived from reducing tolls.
There is one other factor naking a reducÈion of to1ls on

the Seaway diffÍcult, That factor deals,r¡å¿h the efficåency
of .th e system on a üacro Ier¡eL" Alt.houqb th+r È aïe

ê 0Lesstra*gø üF,

x 1l-l3c, cít."

¡ì 4v¿ L 6 t y o 2û5*



currently many problems *-ith the graå¡ Lransportatíon sys-

Èemu in the short Eun an íncrease in Èraffåc moving eastward

througlr. t.he S€alray mig.ht m€an a decrease in ihe a¡nount of

traf-f íc øhich rnoves -through the other Canadì an portsu nameS-y

Vancouver, Prince Rupert" Churchj-11- and Victoría" A reduc-

tion in lraff,Íc through these ports would. resul-t in Êxcess

capacit.y being created at one or all of these facíl¿ties"
Älthough some of t.he bottleneck.s vhich nos CeveJ-op at the

Vancouver tersìi.nal cor¡l-d be eliminated c âñy cost savin gs otr

higLrer Eevenuês resutJ-ing from increased traffic due to

lower toll-s on the Seaway could be of f,set i:y íncreasèd. cos¿s

anil reduced revenues t,haÈ woul-d be associat.ed øith und.ec

r¡tål-ization o f eN.àst..ing f,acili t. j.çs in t.hese ports as pel-1 as

from over utillzation of fac:-litíes in the Seaway"

thus the pro lern of liaw ic resfructure t.oLls ori the

Sçai{ay i-s bot,h díËficu.Lt. anð complex " It has sev+tral

dimens.ions;

i) wlrat type of

increase i-n revenue?

toll structure wo uld r esu l-t in cf tr

ii) rahat type of t.ol-1 structure uould be potit, icatly
feasible and econo¡nical3-y effeclent?

i5-å) what vould bÊ the impact.s of, díff erent t.oll- st¡ug-

Èures on the producers, rthe rail-says¡ âRd the porès?

ív]'øhat impact.s 1¿oul-d t,he n+H to11 structures NravË upon

the system as a shole?



From a grain Tra ndling and dåstribution syslen poínt. of

vies" the problen has ts<¡ ftrime¡lsions" Firstu *¡hat wÍll- the

impacts of a ne!î toll structure be on the system, and

secondu how ç¡itl the systen be able to of f set or aL least

nÍnåuze those impact.s by adopting such rneasur3s ês changing

the re]ative anounf;s of grain exports through the va¡Íous

po rts.

gb c-åå** !ss5, ¿ n ggË-- -,&s-ggg5gå93

tiavång outlined t.he prcblemn a more complête ¿iscussion

of the economic 5-mportance of t.he S't ' tar¿rence SÊa'da y will-

nov{ be gåven in orde,r to enphasi-ze the importance of

Xrrcblems {such as se}f suf,ficÍency of the Sea$Jay) to Canadar

both on a regionaå and on a national basis"

A cl¿scription by lesstrar:g of, Èhe nature and limítatÍons

of the GEeat Lakes of North Ämerica -is prohably one of the

iretter starting points for an ovelvíew of the St. tavrence

Sealray. ð.s he observed:

The geogcapher, Lookins aè a geodesl-c globe of,
t,hle llorlûs woulri note that Èhe Great' l"akes of North
Ameríca - tÌ¡e lacgest bcdy of fresh wat+r ín the
i*ortd - connects 'sith ttre Atlantic Ocean through the
st. Lavrence River at the Gulf of, st" Iardrence"
An economist would nOteu furtheru hoøever" that
al-belt a series af, smell locks" the Great Lalres
might as sell be land-locked: In terms of, world
tránsportat,io¡t economics the Lakes r¿ere virlually
rron-exístant. A shall,os draf,t, plus whit.e-sater at
the .T,achine Rapi-dsu the sculages and the swi f t
f,lowing rnternat'ional Rapì-¿= made it impossible
for the ocean shì-ps" r¡hich carried the conineEcÊ of
the sorS-d to enter or leaqe the lakes.



And so
Great T,akes
rnosbly frcn
tÏ¡e UniÈed

And so

the maritine ccTnrnerce that gre{d up j-n Èhe
idas primari3-y regional - shíppJ-rrg çent
snral3 l-ake port ta smal-l lake port' from

StaÈes to Canada'

it, !¡as during most of the 1gth century" 1:¿

Êqå!s- I €-!'þ e- g sBgsJjrsEes

The ports had always been there ' cf course" Some líke

Dulut.hu Detroit and Chi-cago hað earneci rat'her respectable

re pr:tations f or thêir tanllag even ¡sfÕre the Seaw ay øas

built. Others werÊ content to accept (on at Least pul up

weth) what.ever cargoes they could must's¡ from the j-ater-lake

tred.eu mai-n]y bulk cargoes such as iron ore and grain,

yhe op ning o the seaway and 'uhè def initíon of the

System to incLude evetrything between MonÈrea1 an d t' he

Lakehead" nade a poÈential interr¡ational- superstar out of

each port, ûr so.y at leas¿" each port thought'

Toalay there are close t.o fifÈy ports on the Great tak'es

each cf rahich j-s engaged ia scute aspect of int'ra-lake or

foceign ccnnerciaï shíppì-ng" The InternaÈi-onal associatíon

of Great takes Forts {TAGLP} consists of 22 major ports.

The map on the folloi+ir¡g page indicates th¡e posi'Liotl of

those çorts and the route that the Seaway takËsn

leTbid" s P"
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c e scs !s s-gegl 5-¿lsss,- gbe- s- e.es3J

The Great Lakcs and upper S¿L" T,a{ltrence river form t he

entire southern border of Cneario aud provide t.he province

'¿ith an except.ional- lÛcation for Êconomi-c devel0pment'

Àlong this sboreline there }åe aotre t,ha¡ 1000 miles of deep

waterways whici¡s ês a natural- r€sourceu have contributed in

many ways to the econonic groHth cf Ontario and Canarla'

The impact - of the Seaaay tn Ûn*-ario is targely on

manufacturing and extractl-ve industries" The l-argest and

most active of t.he Canadian ports is Toronto" Continued

em phasis upcn upd.atínE and streaml j-ninq marj-ne terminals and

equipment has enar¡led Torontc to of.fer some o f the mosf-

modern fac¡-Lities cn the üreat takes" The port Servaces

mainly the heaviS-y populated region adjacent to Lake Ûntarío

f rom the Niagara Sront j-er j-n the south to the Ðe tIoÍt,-

Éiindsor ar€a in Èhe øest änd Peterbourouqh Ín the east" 13

The a¡ea served by the port is knois.n as its 6h.interJ-and" a

which rs the geographic region that the port cen serqice foI

its custoners more econotrlf,-catly and ef ficientj-y than can anlr

other mcde of tràr¿sporÈat,ion" The Great takes-St" La wrênce

Seaway has a vast hinterland, extendi¡¡g to Montana,' hlyoning

and Cclorado on Èh# west, Kansasu l{i-ssourj- and Kentucky on

128- 134 "

12

tsIbid, s PP"



the southø wesè virginlau vestërn Pennslyvania and wêst€rn

}trelr York cn t,he east, and ttre greater pnrti ons of, the

province of Ontariod llanitÛba and easterr¡ 0uebec on t'he

no rth "

Ot.her Ca nadian po,¡-ts are r¡ot as l arge as Toronto and

conseguent..!-y do nOt handle as much t'raffj-c" Ho!¿Ievert each

port. in Èhe GËeat. takes Syst.em does have a dual ro-l-eu nameS-y

â. reEional as uei.1 as an ¿nÈeraational rol-e" Besides

servi-ng its inmediate hi-nterland.o an<tr thus assisting in the

deveLopment of, thÐ hint.ertand businêSse a porL also tenrls to

establ-ish thrcugh ¿Ès regì-onal role a rather consist'ent

gr ovlf h pat*uëErl heca üs€ ther€ are ilìÐr* and mol e re gionaJ-

actívit j-ês f or the port to deal ;'¡ith' 50 u over tine the

port is bound to get increasing traffj-c provicied nothS-nq

ha ppens -uo in terf ere wit'h the process of growttr '
Hoillever, the truÊ internat.ional role ot the Great Lakes

an d of the Seavay ports is still developiltg. Xt j-s this

role r*hich iãilt ben,efit the agricultural secèor cf Canada,

ar¡d which is üea]-t ølth in Èhe remaining portion of this

st udy "

Eg g ag g i g-¡ e v e I gEggÊ t : --q+ 4-!þÊ,- g! :.--L a'*¡Eg n ge 
-åÊ 

agg.y

gsËËEå!s!e3

,?he anssër tô this guesti-on is hypothetically yes"

IIO uever , hoç* nuch the Seasay has actua}-ly contrrbute d and

si tl cont,ribrit.+ in the f uture in tl¡e growt'tr of the Seal*ay es

i3



surroüTldinq hinterlanri is a dif f Ícult. question to ailslrer "

Since the quesÈíon Ènvotrves nümêrous diff i-cr¡l-t and compj-ex

dÍmensícns, aa aÈtempt. to tâck.}€ all thosê dimellsions is

beyond. the Scopè of this st.tldy" ?hís particular rev'i es

therefore" is inÈended orily to desosstrate hos a proiect

such as the St" La;rrence Seaway can aid ir¡ the development

of a regíon an'tr conseguenÈIy lea t,o the d.evelopment of the

nationa-l- econcmy as a whole"

Thene is no*t a fairly weLl- accepted body af theory

regarding the no¿mal Segu€nc€ of deve3-opment stages Ín a

regíon. this sequeacÊ üay be ouÈlined as folloøs: xa

i.3 the f i-rst stage in t,he economic histoEy of most

regíons is one of a self sufficient subsistence economy in

which t.ïrere is l-it,t,le i-nsest.ment or t,rade, The hasic

agiicult.uraL stratum of po¡:u-lat,i.oa ís si-nply located accord-

íng Èo the distril¡ution o natural rësourc€su

ii3 !lith improvemenÈs in transport" ihe regi-on d'e vêIops

some trade and locaJ- specíalization" A seconô strat um of

populatíon then comÊs Ínto beingo carryiÐg on simple vilLage

industr ies f or t.he f arner"

i"ii) 'új-t.h the j.ncrease of inlerregional lrade" a reg:-on

¿+ÐouElas c" t{orth" ?ãf,ocation Theory and Regiona3-
Economic Gtro*¡thutt €d. Ðavid T,, tlckëe, BoberL D' Deaß and
Íii-tliam Èro teahy, Rggåggg¿*sggåoBåEEå--qþeosg-agg-PqagÈlgse
{Toront.o: ccl-}j-Ðr $acmillan, Canada timit'ed' 197 0) FP"
inf"

1ll



tends to move througi: a successàon of agricuLtural crops

from ÊXtensive grazing io cer€al pfoduct,ion to f,ruít farning

ivll{ith increased popuLatÍon and dínåníshing returns in

agricutture and otf:etr êXttactive ind ustri es s a regíon is

fcrced to industrialize" IndustÐi-alization is the introduc-

tion ot the so-cal-l-ed secondary industries {mining and,

manufacturing) on a considerable scale"

v) Ä f inal stage of regional groþrth !s reached uhen a

region specializes in t.ertíary industries producing f,or

donestic as vel-I as export purposes, Such a region expont-s

ca pita1" skÈl]ed personnel a nd special serr¡ices Èo åess

ad vanced regi.ons"

The rol-e of transport costs 'is critical ín the advance-

ment through these stages cf grouth" HisÈoríca3-1y, reduced

t,ransport rates have tendÊd to:1s

i) transform a scallçsç¿, and ubiqui-tous pattern

productåon ir+to an i¡rcreasinEly concentrated onÊp and

iiJ ef f ect progressiv€ d.íf f er'estiation and sel ect.j-on

beLr¡een regions wlth superior and infe.rior Eesources anô

trade routes,

Although this stag€ th€ory flnds a substantial paral-Iel-

i-n the European Ëconoinic developmê$T, it bears on'ly Linited

of

't5

1 5loc, .cit,



resÐnblance t-c the actt¡aI development oË legíons in North

Asìerica" ?hese stages also f aål- to pro vide any itrsights

in'Lo t,hÈ so ulcÊs of, grouth and change " Tlie problem t¿it}: a

coaparj-sorì of this iheory to the Cevelopmen'u of Àmerica is

t.hat the development potential of Anerica !raf; exploited

mainly as a capi-t.a1åsq v€ntur€" Set.t.lenenLs in $eu r=gions

and t.heír subseguent g1c6t.h lJere shapÈd by the Search f,or

and production cf goods whictr #erê already demanderS in 'aorl-d

marketsu f his type at deryelopment plocess 'is very dif f erent

from the one implied b,y the thecry cf regíorral Õevel-opment

in r,¡hich regions gradually eïtended tbe üarkèt from a

suþsistence econo$1r,

Tn gene ral tbe dev,e'1opment. cf äorth åmerrca was not a

gradualo li-near evolution ouÈ cÈ a su.bsis'L€nce economy "

lnsÈêad, the shole deveJ-opmen! of tbe regions wirhj-n Nort.h

åmeríca t+as ,lependent u pon their succ;ess ín prtd ucinE

expOIt.able co¡nmorlitiesn rlEven t.he *¡e1]-q'orn hist.orical

ge neraJ.ízation by .iocat.ion Lheorists t,haÈ I eðuced tra nsport

rates uill transf orm a scatte.red " ubiquítous pattern of

production into an j-ncr+asingS-y concentrated one is not true

of Ameríca,rf t 6 In f act, many regions :-n America developod

f rom ttie beginning around one or tHo exportabS-e commo dities

and expanded their export base only after the reducfåon of

r6Ibid", p" .54 ø

ib



transport cosLs had occurred"

A sl-iqhtly nore applicabì-e approach to th+ deveJ-opment of

regions as part of the ovê1411 deve.l-opuent of North A merj-ca

is based upon the impcrtance of the eNport stap3-e in shapíng

neff economies" r 7

3he set.t.lers of a nel+ region otten had to experiment. +¡i-th

a number of di-f f erent crops bef ore d.iscoverin g t hat one or

tl¿o r*ere econonically feasíble" The succ€ss of, an i-ndustry

in producing en Ðsportable ccmmodity can be undersiood in

terms af locaTion theory" The devalopnent of. exportable

prorlucts ref lects a relative advantag e irl the costs of

producti-cn incJ-uclJ-ng transfer costs.Þ 1E

From the viewpoint of the regionr the demand for the

exportable conrmodíty ltas an exogÐT¡ous factor, but both

prccessång an,3 transfer costs wëËe ltoL" gåå!g,E¿EAål¿*--ggg

gs s¿g Lå_å e n t _ e gËEf _CÉ gsrg_ sg-r eS gqs_lt a sE ler_ge gtg-!e_þe!Ëee

gþ ç- co.s-EÊg¿ gÃ vÊ--Êgê¿!+gB_g l-¿g*gäg o Ë gE . I e

Concerted ef f ort.s have al"so been nade to inpro ve tl¡e

têchnology cf product,j.on. ågrisul-tura1 experj-nent sÈa tions'

universi'çies ar¡d othe; research groups have aLi- participated

ín efforts to ímprove the têchnclcgy of productron in the

t TIbid. s p, 35"

1e.l-oc, ci t 
"

nerbid, ¿ P, 36"
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3ro¡:es of inproving the co[rparatíve advantage of a re-qion.

Srief,ly t:ren" there ar€ two theoríes of regional d.e velop-

ment" The firs*. appliês to the develoPment of, European

countri.es and. the second aBplies îo the development ûf North

America, In the first approachr cne component contributing

to deveLr:pment of a region ís a reduction irÀ tiansport

costs" In t.he second approach, there are two f actors ut¡j-ch

aid j.n inrprcvS-ng tl¡e conparative advar¡tage of the EeElon and

consequent3-y in wrden5-ng the expori. base of the reg"i-on" By

j-mproving the conparative advantage of a reEiono growth and

developmeot in the region are thus acceierated or augmented.

These tiqo f actors are:

i) reduction of transËen costs, anttr

ii) ímproveaêr.ts in the t+chnology oi productro::

lor purposes of development, a reðucij-cn í¡i transfer

costs may be moËe iurBortant to a particular regíon Èhan an

improvement in t-he technology of procluction i-n the region.

The reason for thàs is t.hat. an improv€nent in the transpor-

tation systen ås likely to give a sdistincti-ves advantage in

the sensë that other axeas or regions may not have the

opportuni.ty to develop LransForl¿¿ion systems such as inl-and

waterways " Technclogy on the otber hand tend.s to ì:e

relatively mobile from rê9ion to region" Ðeve-Lopnents øhich

l-ead to the Íntroduction of nes seerl vari-eties or n€e

farming pract,ices vithin a particuLar region lrilI' soonÈtr or

j8



latel" ]-ikeIy'fj.nd their say to ot.her regioirs"

The building of thê 5-ru f"av¡reace Sea$ey was definitely

an improveineaÈ :.n t.he +-ranspûrtation systen for goods and

commodiiies prcduced in North Àmerica. 3n particular u t he

¡:.orthern region E¡hich has proximity to the Great Lakes has

benefítt.ed froin t.he S€êwâY. å1Èhough a canal systgp con-

nect.5.ng the crea.t, Lakes with the Atlantic Ocean existed

prior to the development, of the Seaøayu it did aot have thê

capacity tbat ti¡.e SÊaiday nct* has. $ore inportantlyu j-t did

noÈ. give oc€an goJ.ng vessels direct accÊss beyond the port

of l5ontreal. The Seaeãay system u on the o'ther handu gives

ocean going vessels direct access t,o inland ports such äs

Thunder Bay asd Ðuluth, Thus a comblnaÈion of increased

accessabiJ-ity and l-ouer t,rans¡:crtat.ion costs for export

good.s an,i intraregj-onal ,c¡affic has great,ly increased the

{ hrnterland B of the Greai Lakes and t}re j.nterconrrecting

"*¡g¡walso The SÊaHay also enables these neç hinter-l-and

aEeas i.o f¡roaden theÍr exBcrt base anð./on increase their

È.otal exportsu i*hich sêEe often previously resà::ict:d by

higtr transport,ation costs and a lack of capacity.

Thus it at. least appears that the Seaway can and has

cont::i-bu.t,ed Þ-o the deveJ-opment of the hi-nLerl-and areasÞ

ilowever" t,his dces not necessarily mêan t.hat t|¡ese regicns

uoulrl not have developed withouÈ the SÐa$ray" In tact,

FogelÐ s asiom of inevitabeli-ty nay have he+n a facf,or in the

19



develcpüent of the hinterl-and areas. åIthougb' 0åce the

Seai,rey was j-n påacee develcpnent occ urred arounri Lt" unless

a gr€at deal- of the ccmponents for develoPment had not ]:een

in place pricr to the S€aldô.yu this cl+veJ-opment aigh't not

have occurr€ñ.

Ec Euqui ç_q EËe qqs_qf _ELe _5t " -L 
âg reggÊ-SgagÊI

From a theCIrêtical p€rspective the St" Lar¿rence Seaway

should have nade a contributicn to the economic groþIth and

deve!-opment cf the regions rsithin its hinterland. In order

to d,emcnstrate wbeÈher the SeasaY has in fact contributed to

grcu Lh withån its hinterland thcee indicators ilill be

exam!-ned., bcÈh prj-cr to arrd since tTie completion of the

Sea'.Jay" These arë:

r) private and Public

ila s:.s

investment trends cn a regionaL

ii) emp"!-cYnent trends bY r€gion

ì.ii) changes ån tåre morement of the najor cotnmodities the

Seaway handles"

Table 'l shows the ratËs of change in pr3-vate anri pub3-ic

j-nvestment cn a regional basis ín the pre and post' S€asay

development peIíods" The data give Ðo índicatÍon that' the

regions in Canada most affecÈed by the Sea$ay' that is

rïanitoba and ünta-nio" have laired aËy bet.t.e¡ than any other

region Ín Canarla, În fact, fcr the post. Seawã.y period

1960- 19?7 Ontarj.o and Uanl-tcba rank onJ-y ahead of Saskaicbe-

20



lral: aiìd. tiìe ,\tl-antic Region" Thís ,!ntlicaf-es tï¿at, t he St"

tewrence Searltay has nct rêsult€d in groøttr in j-nvestment' in

its hinterl-and aÈ any gr€at€r rate than occutrred otltsLdê j-ts

hinterl-and" Hari the Sêallay nol eXisted the grovth i¡

invest,neni rn the hí¡rterland may have been even l-ess than it

was"

Table 1

Rates of Change of Public ancl Private Ïnv€sÈn€nt pÊr
YeaË by fiegion 'dith 1952 as Lhe Ease Yearz s

===='=========:-==,==]========================='='====.='===========

r9 e g iolt 1e52-196û 1960-1977 195 2- 1977

tf a nitoba
on tario
Atlantic Region
Suebec

Atr bert.a
Saskat.clew:en

Br itish Colum bia t48 "2

101"2
5t"4
75"6
56"4

57 .1
51" 4

ZY 3ø t4

449" 3
39 ?, {)

438, I
593" 0
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The employment. rlata arÊ presented in TabLes 2 anð 3 "

Frr¡m Table 2 LL can be seen that Ontarj-o ar¡d the Prairie

Begion consistent'åy rank second and' thi-rd' respectivelY in

boÈh pIe and post Seaway deveïopnent periods in rates of

changes of total eruployment by region" Table 3 shows that

in terms of the regional em¡loynent as percentage of total

employmerrt in Canada, onl-y British Colursbía and QueI:ec have

shown a chanEe of more than 2 percentage pointsu aad B.C.

is cestainly not luÍ,thj.r¡ the bi¡lterland of the St. tawrence

Seavay, Bcth Quebec anð t.ttê Atlan-uic Regàon ha*¡e lost vis a

vÈs other reçions, indicat.inE that the benefits of having

key ports aad faciliÈiâs nay trrave noved ç¡estsard' and' in

particular Èo Ontarío due to the deveJ-opmerrt of the S€auay"

The prairie region €xperienced no sígnj-ficant change vis a

vis the Eêst of Canarla tor t,he period 195¿r-1977 '

From the dat,a presenterl* åt ås reasonable to concl-ude

that the St" tawrence Seauay has been only partially

ef fective" if ef fect,ive at all i.n siirnulateng changes ín the

rate of grovth of íts hS-nterland' as the hinterland has

sho!¡n litt]-e change vis a vis the rest of Canada" ,It should'

be notecl that ihe evidenc€ for t,his conclusiori is based on

timited inf,ornaÈlon' Thenef,oreu tiris conclusion should be

consi6ered only as j-ndica.tiwen and Èhat furtireÐ research be

done in thj-s Particular ar€ae



Table 2

Percentaqe Change 'in Tot.al EnpJ-oynent b'¡ RegiÕll
fiith 'n954 as the Base Yeatal

Region 195I+-196 1960- 197V 't 95I+'- 19??

Prairie Etegion 15.6
tatario 15,6
å,tlantic Region 5"'l
Çueb¿c 't1 q

Bri-tish Columbi-a 19,'l

5?"9
67 .3
t49 ,6
52" I

10û,4

B2 "593"4
6-7?
70"3

143"7

21Ibid", p" 158e and; Depar+,IIrêÐt of finance of Canad.au

Egenq,såg__Eegåeq**_Apr_åL_*3229a {Ot,Èawa; fr}nister of suppl-y
and Services s X976) F. '146"
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Table 3

Relative Employment by Region, as a P€rcentage of Total
lnrployurent Ín Canada i"litil 1954 as the Base YÊarzz

Reqion 1 954 1 96û 1977

Pra5-rj.e Begion
On *uaËi-o

Atlantic üegion
CIuebec
Briti-sh Col. um bia

1?"6
3't, 'l

ll(l

28.û
3," 3

17 ,9
37 "78.2
2'1" 5

9"7

17.3
38"6

'7 ,5
25.7

== === ======== ========:== == = ======== === ===== == == ===.= ======== ==

u31oc, ci-t"
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Fron figures '! and 2 it can be Seen haç¿ the changes ir¡

novenents cf ttre najor comnodities of, the Sea+ray have

occurred f rcm '1955 t,o 1977.23 In 1977 ø the movement of, the

five product classes grain' iron o¡ee coalu petroleun

products and nanufactured i¡on and s¿eel- accounted for 86"1+

percente4 of the total tonnage moved through the *lalland

Canal SectÍon with grain and ot.her agricultural products

account.ing f or 35"3 percent of Èhe tot,aL" trn the ¡1ontråa]

take ûntarj-o SÈction of the Seawayo these product classes

acccountsd f on 85,I perc€nt25 FJith g¡¿irr and agrj-cultural

pr oduct,s accountáng f or 38 p€rc€at of, thê total ' ThB iron

ore inoVement in the two sect'ions respectr-ively accounts for

30"6 percent and 35,2 perc€nt, of the t.otai moïåment"

Thus grain and agrícultu¡al- products in combination r¿'ltl:

iron sr€ account fcr roughS-y t¡¡Ð-thirits of the total t'caff ic

shich fioves through the Seaway' tesstrang alguesr there-

forêo that Èhe discovÊry of ilon oIê in Laorador p3-ayed a

ura jor cole in ti:re development' of the Seaway" 26

asThe Searøay was of f,icial1y opened. i-n 1959"

2+st" Iawrence seavay .åuthori-ty u gbe-gÊ3ggy3 --gPeË3-
.9,Lggg¿-t-gtlggr*-$ggggåå¿Ë,8¿*L9,ZZe {ottawa: St" Larireßce
S*away Authorityo 1977) P" 30"

¿5Tbid. e p" 23"

e6fbiû" ¿ P, 33.
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Tlrus u it r'roul-d see{ì that the sea'day was not. a causêl fâct.or
in t.he grovlth of the Íron and steel inrlustry; in fact" it. is
tirÊ icon and sreel industry that r¡ould seem to have been

rÊsponsible for the dÈvêlopnent of t.he Seaway.

Takíng Èhis argun€ilr- inÈo cor¡si,åeration o and once aga'in

rererring to Figures 'l anrl zu this time vith no considera-
tion of the iron ore moveüentsu the only com&ortity Lhat. has

enjoyed rear growth in move¡uent through the sear,,ay has been

graÍn" rn factu th.e increase in movem+nt f,rom i g59 to the
present is ¡early t:-vefold.

The argument that -t.hi-s j-ncrease j-n movement of grain has

been a resul-t of improved and increased pröduction di:e èo

gaJ-ns i-n t€c.hnology ov€r t.hc years certaín1y can not be

discounted" This argunerlt is i"n f act keepia g wit.lr the
rtrevelopnent process outlined for North America above, as otrìè

of the conponents rahich aids in the broacieneci and expanded

export base of a region i.s technotrogy. Ho|,rever, improve-
ments j-n transportaÈiono with the j_nhereni. poteni5-al of
noving larger guantiti-es at possÍ-bl¡, lcwer prices must also
be consj,<lereô as an import.ant factor in this grow.t.h o graín
movenent through tile seaway"as ffad the seaway not had the
higher capaci-uy and had the cost.s of, transportatiou not been

zçTotaJ. exporÈs of U"So
tt¿an doubled sj.nce tl¡e
5eaøay ín '1951ì,

and Canadian grain have more
rntEcd uction of t,be St" ta wrånçe

28



as Low as t ey r{ere it is r¡uite reasonabLe t.hat at least
sofß€ of the qrowth in movem€nt.s of grain through the Great
Lakes system r,*oul_d not. have cccurred" This is especialty
tcue in the canadian cas€, uhene in recent years the
handLing capacity of, tÏ¡e west coas+. ports has coine under
criticÍsn v¡hile the handl-ing capacity of the port. of Thunder
Bay and t'he st" rawrënce seaîíay has heen deem,ed

sr¡fficient. Bo

rn light of the above" it can be coûcruded thaÈ Èhe st"
La wri+nce seâwey has at. least. in part. contributed to an

íncrease ín the exports cf grain and aEr:-cuJ-tural commodi-
ti.es, and has, therefcreu played an i&portanÈ rol-e in the
economic arowth of {{Iest,€rn canada anil the north easrern
region of the ûnit,ed statês.

Thr¡s not only has gcaín been a significant elenent in
traffic movj-ng through Èhe Sear+ayn but the Seaway has alsou
at least ia part, contribl¡ted t,o the development of agricul-
Lure ín North Amer j-ca 

"

In conclusion then, or-h€re is
eyidence tc:ndicate chat. the SiL"

ef,fective án contributing to the
hinterland a s the f¡i-nterland has

only Limj_ted empiricaL

Ia¡srence Seaway has been

econom.Íc growth of íts
shcøn onl-y mínor gains in

socanadían Grain Hand.ring anc TransportaÈion comn.itt.ee,
'lee9ËÈ-gË,-gqe-Pg+gggF-ëgv-ê.sÞ:çgn¡si!Êeeo {FinnipeE: cana,f,aGrains Cour¡ci1 ,- 1911T-p;--Tî;-

29



Éconofiiic status ?Ís a vis the resÈ of Canada.

There ås evàdence to sugqestv Ï'oweverv t.hat th.€ 5t.
tav¡rence sÐa+Jay L¿as coatribr¡ted t.c t.he growth in the exporrs
of grain frcn Canadas ând as grain is one of Canadacs major
ex port coûìrlrodit.reso the seaway has, i_n part contributed t.o
the economàc wer-1 neíng of can¿¿¿ by being a facÈor
contråbuting to rr¡creases in expo;ts, rf tbe seaway is to
continue to pla3'a role in Èhe economic ser-l being of canada
then severar- st.eps and consid.e¡¿¿ions arê $êcessary, ?rrese
are of particuJ-ar importance t.o idester$ canada and grain
producíng regions of the nortir eastern United States" Any
problens such as self suff,åciencyu bottlenecksu stri_kes Õr
poor handling methods wi¡ich restrict the capabi_tiiy of the
Seauayo should be of gr,eat concern to t,hese regions and
efforts t-o prevenr and mi-nimi.ze these types of, probrems
sh oulil be encouraged to the maxiurum possi¡le êxtent"

The ieason for t.his i-s that the rlevelopment of tr¡ese
Èypes cf problerns caü have an ef fect on the export. base
shich the seavay has given thesê reqions and thus wrlr_
ul tj-mateJ-y af f,€ct the econcmy of these regíons 

"

The Seax{ay, thenu ås an impontanÈ part of the t¡orth
A¡n+r¿can t.rans¡rortat.i on sySÈêm. Tt helps in the growth of
agriculturar regions even though they hai/e onJ_y in,åirect.
acc€ss to t'l¡e S€ar'Iay" Thuso it musù be determined not. oilty
*rhether further invesÈnents in t,he sÊaãay ø.hich eroüld

30



a.l-levi-a+'e probJ-ems at the seaþray are ,¡rarrantec1 but
whether or not investmerits i¡l ar-t.ernati_ve nocles of tra
wo uLd be b"enef àcial,

a- äåelssåseå:Eessegsärve-sg-g.be-så :._-LesËggge:g€98 ag

as 1892, legislaticn originati-ng in the ünit.ed

also

ïrsport

rn light. ot the theoretåca1 argunents which indi,cate that
the s.Êa*.ay wou.r-d b,e able to contribute t.o the regional and
natonal economi-c growth or Canadau it wonld seen that the
consÈruction of the seaway ¡¿ould have cl0sery f,olr-olred the
enEineering developmenis ahich cÐeatëd the capability for
construct.ion" HoHevetre the potåticaI struggle prior to the
creatio¡r of 'the St. Iawrence Seatday lras long and ârduogs.
The Ðower of, bi-g busin€ss and unions Has able t-o deray the
construct,:-on o;t the Seaway f or a lcng period of time" That,
contnoå certainåy has not 3-essened since tiie completion of
thÊ s*âaway i-n 1959".:l and i-s sti]r an i-nf luentiar cÐmponÊnt
st¡en consíåe ring so.rutions to trre prcbrenrs such as self
suf,f,ici-ency or consí'iËrang 'forces that. influe¡ce decisio*s
made by t-he pclicy fiaker" rn order to demoasÈrate hors t.rre
pold3r of bíg business and unicns can i_nfl,¡€nre d.ecisions on
SeaÞ,ay tollsø, a more complÊt.e descri_ption of the politi-ca1
stluggle prior to the buíLdi-ng of the st" ï,a¡{rence sea{4,ay

folloss,

As early

ni È ñv1þ4I f 6

?r¿t

sålesstrefrlø oF" 179 "



Slates" ca.l_led f,or tj:e construction of, a Ìdater rout,e fron
the head of take supericr tc the seao Tn 1gg4 a canadian
group forned what. they called a pgg,g-*qÊlggggfg_å.Ëgggfgt¿gg

and votêd support for the {J,s. regisration. Even at the
tirne of t.hese developmentsu opposition to the develrpment of
the seauay u,as emerg!-ng from the eastern raiì-roadso and"
strangely enougfi, from the o+'iners of the l_ake shíps - water
transportation interest.s i*ho feared the potential compet,i-
tion of larger shåps ¡rhich ç¡ould be brought lnto the Great
l"akes through ån accesË Ëo th* sÊâo

The success of Èhe IJo Sô proposal ín 1gg2¡ ân d the
subsequent. establishment by president cleveland of a jcint
U" s"-canad¡an int'ernatronal ccmnission to study alternatives
for deep-draft ocean shj-ps to ent-er Èhe l_akes lras to be t.he

last rnajor vi-cto:y fo¡ trre ¡:roponent.s of the seaway for
nearly fift.y years.

FoJ-lowing I{ or-r-d llar T. o The Great takes -st 
" -f,a,¡rence

Tidevat.er Association emeEgedu and. for si-xteen years t.he
association pushed rel_ent less3.y, if unsuccessf uJ_lyu for the
construction of a seaway" From 1920-.1g30 a sêries of
batt,les between pubJ-íc and private pouer i.nterest.s became

prominent" The Ne,s york Goverooru Franklin Rooseveåt¿ l¡hil_e

not o¡:posed to the use of tii+ st. J.a,ç¡nence seagay f or
navigation p).¡iposess t¿as much mor* in favour of, the rlevelop-
ment. of the rj.ver for hyd¡s electric poi{Ðr,, Unrler Roose-

?)



veLtø iire powêr Auti.oi:i-ty of t.h: sLate of Ne,.,r york {pASi{y)
l¡as creat.ed and authorized to develop Sí, Lawrence po?Ier
and t.c cooperaÈe ¡,¡irh thc federal (ú" S"J governm€nt in
inproving nav:_gat.ion on ti¡e river"

rt seemed o horir.evëtre that vhi-le t.he uni ted s taÈes was

eager to plan const.ruction of the st" tawrence s€away,
canada 'oas *n willing to proceed" Frime I{ini- ster Í{cK€nzi-e
K5-nq r¿as abl-e to create detr-ay after deì-ay i_n dåscussions
relaÈÍnq t.o thê physical ccnstruction of the Seairay untj_l
1930 'øhen he rost the e-r-ection ç¡ith one of the naJor
el-*cti-on Íssues being the unrêsclved seaway drscilssions"

By 1932 tl¡e neu Fri¡¡e r{inrsterf [t,8" BÊnnei:t and.

President Hooyer si.gned a t.r+aty to buil_d a Sealray ao a

draft af 2'7 teet" naking the ü"s" responsÍb1e fo.r ccnpr_et-
lng wcrk f ron r"alce supericr to take Eri_e" wiÈh ca:rada to bÊ

in charge af sor.k rn i-ts nationar sect,io¡¡, wÍth both nations
t,o share in the work and cost tor the rnternat,ional Rapids
section of the river" ünder the trÊat.y, costs for work
whiç¡ lr€Ee alr€ady compreted sere to be shared egualry"
Ho&Jevêr' Èhe treaty scrn ran into serícus cpposition froiu
many organazed ånterest. groups, jlS Lesstrang o,bserved*

OppcsÍtion t.o the Hooyss-genneLÈ Treaty Hasstronq, inmedi-aÈe and vocal: Tbe rair-roads ågain of earinE the seaÌray as a ccmpetitor" d.e$ounced t hetreaty. Th* strong rairroån unioås the Brother-hoods - :had joined t.heir emp]-oyers in opposing theSeaway and_as_r*g11, privately ãøne¿ ut,ålitiesu coaloEastern anrr Gurf Fort.ínteråstso regionaJ- øa.ervaysand lake ca*ier ûcgan :.zatj'cns had joined f orces to
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oppose the Seat+ay" The monstcousthe courbÈned fj-nanci-aI strengthinterest f,act¿cns, coupled withatracks upon t.he treatya begat atits chances for survivã1"

The Great takes port e¡ Chicago joined forces¡qi'fh Ne$ orleans against the seaway in a i{ississippigeÊFEse4--&sgecågåigÊ. the r,ake .a rr:-ãi'ã=;;ãïããrairroad center oE-crevelando ohiou -ãnotrn*, 
Greattakes port, struck out against the Seaway" A¡rC.there wetre ot,hers in the Larres lqho did not wanÈ aËoute to t,,he sea - like ToLêdo an,l Buf falo" Ba

ph ysical si ze arr dof these self-
their unrelentless
once to badly huri.

I,li*"h t he coming of the mid 193û ¿ su the eff ect.s of the
great depression cncê again postFoned any Ftrans for the
deve-lopment of the seavayu alt.hough Keynesi-an deveropnent.s
i-n ecoficmic theory af tec tþ¿e depression recomm

implementaì:ion by government of a

r¿ouïd 1¡ave bel-ped. in geèti¡rg t,he

Po ç¡er Conf erence sai_r1 t hat

River rNalong with i-ts brenefit.s

prcject. such

Êconoml_es of

ended that the

as t.he Sçauay

Canada anrl the
United Stat€s out of, the de¡lr6s5ron-

Af t.er tl¿e 1930 t s h ad pas.sedø interest in the SeA¡,gay arose
aqaln" trn I94û Fra¡¡1i* Ð. E oose ve Lt y ilotr Fresid cnt of t he

ünitecl Si-ates in a statement to a Great .takes Seaway and

a Sea!ùay up the St. ta urence

to nationat defense. wi_l1

contribute to the peacetime welfare of a multitude of
Labo:-lrers' âoo4o The fear that the seeway wil_l_ result i-n
rn jury on the loser l{j-ssi-ssippi or to our lltlanti c porrs ís

24-25"3¿Tbid" y pp,
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E-r ound. 1ê ss" re 3 3

iiis major interest as staÈed previousJ-yo rdas ¿n t.he
develcpment of the seaway for the hydro-erectric po!{er which
tlt+ deveLop¡nent of the st. tawr€.scê pro ject i,.our_d provrde 

"
ït uas no'd The chanber cf co¡amerce of the united sratÐs

vitich cbjecge¿ to the s€atiay, contending thatu ,rIt is
obvious that th'€ st. rawrence power project cannot be

;justif.i.ed., ei.t.her j_n Ca¡ada or the Unit,ed Statesu for
electråc po#er f on <lef ense rnd ustri€su re 34

other organizaticns {dere also opposed to th e dever-opmeat
of t"he seawsy at this time" Donald D, conn, Executive vice
Preside¡lt of the Transpcrt.ati-on Association of Amer:-cau
obj€ct€d to the Seaway and the Hoover-Bennett Treaty, citing
that:

No matter how v'ile the cdortíatêEway m5_ghÈ b,ecome at Jolietqi-ght t¡reak out¿ Corrgress could..i-ncreasçd ili-versi-on cf sater viject to veio by the i_¡lternatÍonal-

of, the Illinois
y o[ shat. epirleurics
not authorize an

t.b¿out Ít beinq sub-
tribunal,3s

rJ1lLã J¿õ

before

that rN. 
o

Bodman, representing the Nev york produce

a CorìgEessional_ conmitt.ee on *IuLy 14 n 1

e€ se Bust not fgf get that noø iíe have an

Exchange

941e noted

excess of

33Tbid,, p o

3+as guoted

35l- oc* c:_ L"

25"

by lesstrang, op"

35

ciÈ, u p" 26,



transporta t,i0n, rrJ

IJíagara Fron tj_er

ss:d the grsstest
fÍndirrg vírtual_1

t,he ,bs¿rd:s"

ó Other dissenters

Pl ann j-n g Ëoard in
al-l- round argument

y ev€r.ythÍng dronE

a l-so spo ke D F" Th e

Buff al-o probably ,êxpre-

against, the Seauayu

rsåth it." Accorrling to

i) the mi nimum +.ota1 cost of the *rhole

projecÈ for bot.h Lbe Unåted StaÈes and.

ff1 s120r588,000"

St" tâwrenc¿

Canada wo u-Ld be

ii) at least 85 pencent, of Èhe uníted states share of ùhe
pro jec tã s cosÈ røouLd be borne by À me¡ican Tarpayer s sho
¡¿oul-d be nictims of r¡nfair disc¡imination; Tl¡ese taxpayers
.!-ive ín the region whi-ch could ï)rt, be benefit,ted by the st,
tawrence Seasalr even if, cl-ai_ms cf propÐnent,s øere valid"

j-i5-¡nmerican rabôurr tEansportai,ion and i-ndust;:y, on t.he
govÊrnmentB s esti¡rates of possibJ-e Seaw¿y traff åc" uould
Lose S1û9y6I¿7d000 ô. yêar" Ðåveision of busi-nesq from tile
Àmerican transportat.iolr systen to foreign carriers, diver_
såon of Canadian export grain movËments from t.he itnit€d
states and Loss to .&merican coal_ producers account for ihis
fi gure,

:-v) the anerican farmer sourö not gai_n f,rom the st.
Laurence seasay; €xport, graen l¿ould be the chief Ane ri-can

3 õ1oc"

3 7rbid.,
cit"

tJÞ LU ã

?Ã



agriculturar- procuct to be shipped +-hrouEîr t,he war er !{a y,
lven if a possible ruaximi¡Ín savíng cf 3 cents a bushel røere
realìzedu this wcur-d be absorbed by the foreiqn purchasers
and vessel €i,¡netrse

?here werÊ moce negative voåces aga!.nst the derelopment
of the saaw*y" The Nëw orleans cit.y r¿i_de committeê an¡l tire
r{i'ssissippi valley Associati-on testif,ied uith. grêat apparÊnt
visdom that t'here r^ras no ne.ed to clevel0p the seaooay for
eLccÈric polrer as there ar€ ma'ìy other sourcÊs whi-ch øere
avail_able at the t,ime"

Xt r¡ras not untif 19q3 thaÈ- È.he U, S" Senate actuall_y
t,unnerl its acti¡re attenticn t.o the fioover-Befin€tÈ Treaty,
The vote was r*6 in favor¡r and r.42 againstu fai_hng the
tç¡o-thirrls ma jorÍty requireo b y law to appÐo vë a treat. y,

nlthoug¡ evefy canadian priæe üinisi.er since 1g 13 and a^J-r-
Presidents since 1911 had been in favou¡ of, the construction
of the seaiday" Èhe se.f-interest groups ha<1 succËssfully
creaÈed a continuing oppos¿tíon to kilr- the ef iort. pri-vate
businessu particularly b¿g business, demonstrated that its
vi'1i- fra*c mo'Ð potent tha¡¡ €ither the wilr_ or the strepgth of
govern¡;ent i_tsel_f"

So th,e inat.ter of development of the St" tawrence SêalEay
rested untir- after ?g50 srhen the discovery of gr€at neH r-r'n
fielcis in the Labrarlo¡ regiori, and the subsequent need f or a
¡rode Ðf ùransportat.ion to g,e+_ t,he iron Ðrë from the
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eii- Iderness vras created " The plan to ge t thê -i-r on o re o ut
r*as to br¡Írd a 350 mile ¡aålroad to ca'ry t.irë ole to the 5t"
l,aiarence Ri-ver"

ilot"¡ev€r' by nos the once poserfu-r. Tidewater Ässocåa-uion
sas dçad" å grcup call_ed the tíatioaal_ St. Lawrence
Àssociation was doa;lg shat it. corrld to keep the Sealray
concePt al-j-ve. The dilectoro JuJ_ius Barnes a¡d Dr. No trì"

DanieLian made tire d*:cision that thi-s wourd be an opportune
ti me tc restrucÈur€ the Ãssociation ånto a strong fighting
force once again,

îhey HerÉ successful in mcldj_nq a neH Gre at Lak es-St.
ta iqrence Associa t-j-on u øÍtI the introduction of posÐr
1n ts¡es¿s i-nto thê group through a Durr¡t,h banker, rÊ9rís
castleu as i-ts executive ccmmitt.ee chairman end Danie_r-i_an as
execui:-i-ve vice presidentE an effect.ive fi_ghting u;rit Has
re-established.

The developnent of the Sëarray at thi_s tj_rne Has

to have two additional major benefi.ts: incr,=ased
opportunities both during and af,ter cons-E.ruct
increased stabiJ.S-t.y of employmeat in the iron
Àndustry which ¡øas al,so feLt Lo be a l_abour benefi
out of ti¡e sÊesay project" alonq with the full d

of labour .i.n tbe New England region"
å seco.nd devetr_o¡:ment ¡6rhich favoured the Searsay

iron ore rriscovery in -Labrador sas that the 5teel

conside e,l

employment

ion; and

and steel

t arising
Êveloprnent

with the

com pa nies
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anrl the lake shrps they ol.I$€d noH saî{ arisr¡lg ouÈ f the
rransport of trre rab:ador ircn or€ a strongr personal profit.
ín the si" rawrence sea,nay, and t.he st.eel indusrryo
t,herefors, suddenry irecame a strong suppcrter of the seaHay"

The increased up-þouad cargoas resulting from the move-
nent of iron cre, balancj-ng the do¡yn-bor¿nd c.årgoes of qrain
al so helped to justif y tbe devel6p*un* of the S €ôrrrâ y¿

l{ilitary interests also favoured the seawaya âs it crou'd
a1l-cw f cr submarine-free access rout,.e f,rom ore tield ro urill
wl¿ich ç'as cite,X as being substantrally rn the best interests
of national_ defense* In a<idition a lot of Feoples ds a

result of the f-abrador iron ore str"ke, Í,Jere beginnlng to
pay close, posJ-tive att€ÐÈicn to the Sea$ay.

Suddenly " tliir:Es .began Iccking üp"

The ímpcrtance of, the seauay and po der projec.t to
na'ionaå securit.y uas outr-¿*ed in a docunent prepared by the
srational- Security Reso¡¡çss Board, It st.at.Ëdg

If the Sealray is *1t bu5.J.t, a delay of at least1 I non ttrs otr nore a f ter the out hreak of îdar wou ldprobably be needed to produce a depÀndable route tomov€ thp large amount of ore vitaity neede.c for warproduction" Tlg s€abray rout.e is caþable of bernqnore Èhouroughtyu easåly and cheaply prorÐcted íhanalternate routes involviäg long ií_i*t.tn*= of openwat€ru s s

The next impëtus .ùor bhe deve l0pment of the 5 ea'a y can€
frcm canadia¡ prime fiÍn$st,er ¿ouis sr" r,al¡rent" Tire¿ of

JY
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the $anr¡ derays whåch had. been ß.s" instigatedn canada
decided that it ¡¡ould no J-o:rger røilti_r:g1y accËpt Àmerlcan
foot-dragging' can*da made the an:l'unceme¡t that it pr_anned
t.o build its oøt¡ al_l_Canadi.an Seasday"

ilfter a bj_lL in support of Èhe Ss¿s¿y $as tabLed by the
I{ouss of pubiic llcr}cs Conmittee in 1951ø St, Laurent went
to tr{ashrngton to s+ek presi-dent Trumanrs supp.rÈ for the
all-Canadian Seaeay"

Althorlgh Trunan desired [J" sn parÈi.cåpation in the sea:
sêys he agreed to help St. lai:rent by appro ving American
participati-oa ín the Folrer asp€cåu of t'e canadiari prolect,
as he reasoned. chat a. Canad:_an Searday vJas better than no
Sear4ray at a-l_l"

Af ter this step¿ t,he canadi-an parliame¡¡t. cr sated the sÈ1"
T-awrence seaway Aut,hori-ty and €mprwered it to buir-d a seaway
f,rcm i{onùreal to T.ake Erieo eit.her on its olrrì or in
cooperation grith the Uni_ted SteÈes"

I'¡it,h these developmÊnÈs thê U" S

al-a¡med ¡ realizj-ng tliat tolls pai.d by
ilse of the seaway would. cover eosÈ of
Canada uould contrcl anil oun thê Seawa

heart of the åmeri-can nati_cn.

on January 28, 1g528 pres:-dent rrunan tolc cÐngress thai
the Euestion ÞJas *no åoager uheth¿r the st" Lan,renc€ Sea*ay
should. be bu¿]t., The guest.ion before Cor:Eless now is

" Congrêss becane

Àmerican shì-ppers for
th+ cos èn br¡t ilr a t

y - an access into t.he
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uh et her the IJ" s. sha-r-r- participat,e i_n its construction andthus mainiain jornt operatåan and control. oê€ ït is
ohviously cf graat srgniticance for us to have aû esuar-
vO'iCe uith Ca;radaa r¡ 3e

fiepresent,at,ive g.Latraix cf, the ConErÊss said: $A bott_
le¡¡eck has been right here ån congcess, whe¡ç for t,oo rong
thcre has been d. tendency to åisten to tl:e song of certain
sel-fish vesr-€d interesr's - åþÊ-åggËegE*gåårçee.s*-g&g-gge¿
ieles e s g s,.--!å-e-!si gete -sê¿åétg-rsåþr_a* g_- Êe ss __gaêÈsg n__a n d
9gå€---pggt_-g+&¿Ëg wbo have opposed i_È on the srounds that
it' might af fect Èheir oern interests. fr4o

Nonet.heåessø in June .lg5To by a vot.è of,
SèÐatÊ kij-]ed. the sÊalday bilå and onc€
seruing inte¡esis of raila Ëravate utilities
porfs over¡:o'øered the government, lt t.otalLy
it r¡as to be"

ûnce agaia the Canadian prime minister returned to
HashinEtony oncê again to hetr_p deveJ_op t.he joint, u" s. -cana'dian poidêr aspect of the project. The Federar povêr
Commission, aware of the uiood of congress j-n terms of
approprJ_atj-ng money for such an eff,ortp êsked piiSlty t.o
become the agency rresågnaced to f ulfir-' the i]" s* par' of

43 to ¿rn + r.^
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t.he poser pro ject"
rio$revêrr even this dev¿rc¡:ment ran inÈo leEaJ- bat.t.r-es an

appeals* and the detr-ay caused by t.hese leEar_ battr_ es and
appÐals ultimat.eS-f enai¡Ied ameråcan par+_icipation in the
buiåding of tlae Seawayn In lg5jn Ðwight Eisenhower camè
i.n.Lo of f ice 

"

Arthough he'das reluctant at fi_Ëst, eventually he sup_
ported D, S" part¿cipation in the Sea,!,,ay" tJnder his gui-
ciance" and due to Fressur€s from Canadau both the U"So
Senate" and congress passed bj.lls stating that the ü,s.
sourd shaxÈ in the construction of the international sectr-on
of lhe Seaway,

coagress acterl Èo creaèe the st. La+¡rence seaøay D?ve'o-
pmcnt c0rpÐrati.n, a count,erparå of the st" Lar¡rence sea.*ay
AuÈhorit.y, tr: ovÈrse+ ,,trre ccnstructior¡ of Uo S" portions of
tbe SÐaway"

There uas onry ÐnÐ mor€ cbstacle to be crossed before
corstruction of the seaway couì_d start." Thi-s was put
f orward ìly Gregory s, pr j.nse, General sorici.or u åssocia-
tion of Àmerican Railroads, +iho spoke i-n oppositi-on to the
5ËasJay u poÍntj.ng out that ¡aTäe evider¡ce is clear and
convíncing that a 2?-foot canal It.he saüte depf-b as proposed
ín '¡9301 ås aJ-ready aa obsolete and. outnoried ïîaterway for

42
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ocÐan g.o.ing v€ssel-s é 
eu 41

ûncë again t.he same old arguüents were gcne ove¡ and put
focøarda but nûne the less t¡,¡o Âmerican b:-lls in suppcri of,

the Sflasay ?rÊrÐ f inal-ly pass+d.e one by a vote of 53 to 5xu

on l{ay 6" 1954.

{¡Ànd soi atter def+ats Ín 191ge 193¿å," 1gqz, 1944 ø 1g4g

and ?952" after canailian delays ín 19Tq and lgzz and

procastination Ín the whcJ-e d.ecades of 1920- 30e a joint.
ü. s,-canadían seaway $as, at reasi aad at last. oû papex s a

reality" The f ight had been won êtr ez

9þiegli ses-så -!ge:s Lsgs

$ow 'that the g-=neral prcblem has been outlinsç1n and a

briet- anal-ysis of the econcmic åmportapce of àhe seas¿y has

been given in cûnl uct.Íon r+i-th the hisÈorical_ poliÈical
st.ruggle whj-ch unf clded pråor to the builil:-ng of the sealiiray,

Lhe focus wÍlI be directed. to the three main objectives of
tbe thesis. These ar.e toi

Í) build a mathematicaL nodel- that can simr.llate grairr
moveüents f,rom the producer to t.he variûus port.s under

certaj-n conditj-ons and make it possible to dete¡inlre the
m!gåügg_&g-Ë91-g,qg! of transporting grain fron points of
supply to the r¡arj.ous canadian €xport terminals in Ihu¡¡<ier

4 e tr bicl" ,

+zî.bj.d 
" ,
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B*y" iionteealu churchr-li-u prince Rupertø vancouver and

victoria under di-fferent toll structutres" alternatlve capa-
crtieso and export tSuanti-tj-es in ord.er to d.etermi n e t.he

opti-mum ut,j-lization l_evel- ot each of the portsn

i'i ) de+"+rmíne Èhe ef f ec,ts of aLternative
st¡uctures on the current dåsÈribu.t:_on ot gra!-n

ports, und.er certain conditions"

Seatllay toJ-}

to various

iii?deÈernåne the iraplications oÊ' aLternativa tolr sï:-ruc-

tures for both pubJ-ic and private polícies ¡sith respect to
upgrading Èhe current, gEain handling and transpûrtation
sy stêm 

"

t, tr



ëgE!Ågf, {'1957¡ +s This is a stud¡r which l¿as done by JoR,

llart.J-ey praor to the completion of èhe st, LâHrence sealqays

A3-though thrs st.udy ì.ras dor¡e onj.y for the {Jlri-u_od stateso it
uas an attempt to mÊasure t.he i-m¡:act.s that the building of
the St. l"a ur ence Seaway r¿ould Ìrave on the deman d f or
aLternat.ive hanilling faciLitåes r+hích cur¡enily +x.i-steC for
the expcrt ct grain. Tï¿e level_s at vhich the toLLs $er€ set
varied over the s:ange of prc jected to l1S which 'rr erê under

d.iscussion at the time, Hartl+y d.i scussed various ways in
r+hich the producërs. and iinportirrg nations as uelr as

consuniers coul-d beaef iÈ f,rc¡r the Lower costs associated l{it rr

movinq gra5-n through the S t, la.¡drence SeaHay"

The concl-¡rsÍons of, that study inilicateo that the seairaye

when ccmpJ.eted, would have sone significant effects on the
utilj-zat.j-on of, the va¡ious port facil_itj_es in the unit.ed

states" Tbe concxusions also índicated. that eveß a srnall

change in tolls on the seasJay wor¡ld l¡ave some eff,ect on the
amount cf g¡ain uhich u¡ov;d through the sear,ray and. upon t-he

dj-visior¡ l-i nes bet¡peen areas shich uould srrpply the grain

43.T"R. Hartley,
on Grain llov¿¡oents.
Indianna Univers:-ty"

E !g- EË,åeEgg_ gË_! h e 
-s ! "___ Le gqÊ n E.q_ S gA ?;r a y

{Indíanna Bureau of Business Research-
't 957) 

"
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f or shipment through the Sealüay" Hi s maj-n criteri a f or

determS.ning supply regj-ons uas mÍninuin tiansporÈ csst to
ocean ports"

Implici+L in the coüclusicn of that study was the id+a

àbat if tolls on the Seai,ra.y uer€ to .become high enoughu t.he

benef its vhich resulted f r cm build.ing the sea way srould be

i-ost and the moverReût cf grain would revert back to the
dj-sÈri,bution to po ts wirich exisÈed bef,ore Lhe buildiaq of,

the Seaway"

It is reasonable to expect, sÍmilar resul_is *rj-th

the distcibutíon of grain in Canada to tire vari.ou

ports if the tol-1s on Èhe Seaøay åilcrÊase abov

le¡¡els "

reE

SCA

Ðr.

acd t,o

nadi an

urren t

t.---åB&ggåegågg {1e?o¡ +e This is an interestíng st'udy
'øh:ch'cJes done on the uorkJ.ngs of thÐ railvays in lrlonth

Anerica and poínus out many of the areas of inefficiency,
rn hrs booko T.ukasl.ewlcz di-scusses how alternatåve manage-

ment of railways and al_tecnatj_ve technol-ogies coul_d b,e used

to improve the efficåency of rail-r*ays, The st.udy verifies
the idea tha.t, i't v¡ould be pcssible to reroute Erain to other
nnrf q ôrrôF * hnrrnh åh^f(]!L:'., everi L$uu.yr¡ Llre cur ent anounts !Ðgesently moged.

t.hrougb spec5-f ic ports are oftên ccnstraj-ned by Èhe ecapaci-

tyu of raÍl- llnes. t{any of t.he constraints could be removed

l,ukas"ies icz o op" cit "
44J 
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from the systemu Lncreas¿ng throughput, capacities of the
ports at nomj-nal- cosÈs" Tf hi.gher tol1s on the seasay were

Ta beccnie e realíÈya it, is likery that soae of the
possibilitíes rEcomnenclerl by Lukasiewicz r+oul-d com € into
existence j-n order Èo of f set the inpact. of higher tol_ls on

t.he Sêaway, This j.s t.he type of alternative assumed to be

available if Èhe raifHays do in f,act represenr constrainÈs
on the redistributi<¡n of EEaiû thlough cchar ports.

EggEgE¿-:A.gB"¿ i197?¡ +s In this study movemenÈs of grain
and fertilj.zer ncr l,ogan count.y" rllinoisu Þrere simr¡lated

using linear programmÍrrg" changes in r-he marketj_ng and

t.ranspcrt,ation of grain and fertÍlizer pnoeucts rq€re n€a:

sured after .rmposíng specif ied 1evels of, uaÈer¡*¡a y us€r

cha¡g4s Õn barge shipn-ents" The marketinq antl trans¡rort.a:
t.ion of grain and fe¡tilr zer sfo¿nged ,on1y slàght¿y at charge

levei-s Èhat wouLd cover th6 expenses of operat!-on and

ma istenance " Higher charges caused substantial- sr*itching
fr om truclr- barge to rai l- shi pmentsu and srne tran ge s þ¿nges

in the quantity of shi-pments through locations occurrerln but

onl-y sruall:i-ncreases in the total narketing and transporta-
tion bill resulted"

rn the metbod of stud y f cLJ-o'*ed by eunkeru grain e-Leva-

45À'R' .Bunker,
3e spon se to lü a t€s i"¡ ¿y
Eg.gggmågs* VoJ_" 11u

Tt,Grai-n and Fertiti:zer t{ovements in
User Cirar g€s p,, åÅrlggåE_-AgEågg¿g:åEg¿No, 7" {Januaty" 19i7], a pp"- 19:t6;---
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-tors and fertilizer distributers i.n and lrêä¡ !he inmer]iate

area vere surveyed lo deÈ.ermine the ptrysical capacity of

each facillÈy to handl,e grain and fertili-zer and al so to

dêtermj-ne the act{ral movement of grain anð fertiliz+¡ in
'113-73" FIom thÍ.s daia a 1ínear programming moCei- *fas

consÈructed and usëc. to select the resource allocation of

f,irms u ararl nodes of itransport that sould måninize the total-

cost of transportaÈron anå marketi-ng i-n the rnovement of

grain a nr1 f er'Lil-i zer. Varior¡s l-eve ls of u ate rway user

chaEges idere ih.en added to the cost. of barge transport,ation

in the mode1" and. the sesuJ-ting changes in the graín and

fert.ålizer filarketíng patterns,,{*€re measured."

The sludy dete¡minerl Èbat- the implementatj-on o f user

ch.arges for v:aLer use ç¡ould :educe Èotal traffic in the

arÊa" and that sorrl€.reaJ.locatj-ons f.ron water to rai.tr- would

occur if usêr charges ar€ implenented on t.he Hatersay . The

st.urly also conclud.ed t.trat the total mari<etinE anð transpor-

taiion cost rdas nrt J-arge in percentage terms and thaÈ ggciÊ

nggengn!--*ras-_tsqgg_ggggågågg than l{as dry f.ext-íIízer to

increases in üseË charges alcng the wateruay"
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ç.gåes gE_iI3_ EEsIEs _sc-E ELåäES_ä Egqåg

Nou that the problem and objectives have been outl-inedu

ln Chapter 1u and having revíewed the rer¡elant literature in

Chapter 2a t.he nel{t step is to clevetr-op a conceptual model"

Tbis ccnceptuaÀ üodel- *¡ilL demcnstrat,e hos the denarrd for

export grain" transportatíon costsu and the ihree Canadian

Forts int,eract urth one anot.here giving a t.heoretical

framesork for analysing the Ímpacts of alternative to11

st¡uctures oí¡ t,he SeaMay. From t.his ccnceptual frameHor k¿

ít wi.3-1 be possible to develoSr a mathenatical- nodel ç¡j-th

r+hich changes in the system can bê simulated.

gs Ëgs-s E-gþÊ-å r.e,gss

Befcre a corrc€ptual model of the system j-s established"

j.È wo¡¡ld be he lpf u3- to ¡:rovide a brief descript.ion cf the

ports of the system"

B95g-gË-gh'igge5-ge¿

n 1976 t.irere were 17 terminals in Thunder Bay øitb a

sborage capacit.y of 90,3 mi}lion busheLs, Ïn the 197t4-75

crop I¡eard 3Ð0 qìj-llion busl¡eJ-s of grain Here exported

f+g



through the East Coas*,46

Thunder Bay ís the key port ån the entåle
east'øard grain handlång and transportation systen"
The operations at Thunder Ðay have a dj-rect- bearing
on the activities and oçerat -ons ot all- easiern
grain porÈs. Thund.er Bay provides the suigê storage
capacity and grai.n cì.eaning faciliù:-es for all
grains moveð east thereofu eíther to export os for
ctromeståc use" 4 ?

Bss!-eE-ËÞsssþsÀå

The navågation sæasoÐ is restrícted to approximately

tbree mont.hs" The maia Èraffic bandled at t,his po¡t is
grain, The proxin:-t.y of this port to àhe pro ducers of.

NotlùêEn t9anitoba and Saskatchewan has led prairie people t-o

push for great,er use of the port" In the crop year 19-!6*-3?v

28 mill-ioa busheLs of graS-n iuoved through the port" The

elevator at churchixå has a storage capacity of 5 rnil-l-ion

l¡ushel-s" the Hal-L Canmissåcn rÈport points oui that Chur-

chilL does provide an alt,ernative routê for 5 percent of
Canadars grain export and t.hat êE{ i.ncrease in Seavray toll_s

wi.l-1 impro ve the relati-ve posit.i-oll of Ch urchill- as a gra in
port,4€ îhis Hon1d sêeE t.o i¡rdicat,e t.hat, it, nay be possible

t,o rerouÈe grain currently moving through the Seavay to
oÈher ports provicled that tolls cn The Seaway i ac¡eers€"

+sGov€rnment of Cana<la,
cíL"ø F. 199"

+"lbid" n p" 198"

48rbíd" c Po 206,

IialL Commíssionu Yo3 urRe I, oF,
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Pacific Coast, PorÈs

Export grain f rctn prÍmary e]-eva+-ors destined to t,he þJest

Coase moves through terminal- elevators at one of the thrâe

ø*sLern ports; Vancouver" Prince-Rupert or Victoria" The

t.erni.nals Ín Vancouver have a lotal s.torage capacity of 25

míl-l-,i-on bushels ¡Ehil-e ÈhË ^storag€ capacì-t.y at Prince Rupert,

is 2"2 nillion busireJ-s" Thece ís one ternir¡al l-ocated in

VictorÍa wfrích has a storage capacièy of i ¡nillion bushels,

The tso main f unctior¡s of t.hese terminal e]-evatotrs are

the transf,erring of grain from rail cars to vesseJ-s" and the

c.l-eaning of, grain 'ohj-l-e in the terminal" In the crop year

1975-76ø ihe tot,al receipts at wes't coast. termånaL êlevators

verE 2b3 " {i ni Ll-ion bu she]-s "

ggPPIg_êgg_Ð g mes-d_g€_Çeeaêåe n_GËêålS_åg -Bgsgqqs e_t q

Aå les,ne!åse-3s3å_g! E u çlss es

The ef f e c t.s ot the

structules on f,-he Seaiúay

These aËe:

i3 prodllcer

ii) industEY

iíiì national" and

; r,\ i n+ê¡f atiOnaliu, ÁrlL',À

In order t,o be able

uovemenÈs of graån fhrough

i.mpleineritation of al-tern ative to11

would be fe1t. at f,our leve1s"

Èo develop a t.h,eory of hor'¡ the

each porÈ interacts with each of.

t, 1



ttre four compÐnents mentícned above

to 1ook at the supp3-y and demand conti

exist. ín Canaoa"

, i'" is f,irst. ess ential

itions for grain wh3.ctt

On the supply si-d e f oua significant facÈors are

$oteuort.hY: çE Thêsê f actors aËe:

i) There are a very larEe ounber of, producers" who

cannot by themsel-v€s aff,ect pricês is aTIy tøalr'

ii) In recent years there have been E lapide irrcreases in

supply" Because of the ccmpetiti-ve structure of agricuJ-ture

and because of the rapid, deveS-oprnent of improved productlon

lechnlgu€s, there :s a consùant t.endency for the supply

curvês of various ccmnoditíes to shift to the ri-ght"

ii-i) Asymmetricaf changËs ån çutput in response Èo changes

in price hav'E occurtred"

?hj-s is a resulÈ of tbe sc cafled erachet resPonset ån

agrÍcuJ-ture, This resul-Ès from Èhe tendency of Producers to

introduce i-mproved tecbnalogy anð i.ncrease output when

prices are hi.Ehu J-eaviltg t.irem vith a large fixed cost in

proportion t.o variai¡l-e costs uhj.chu in t urno makes it

d¿fficuLt fcr t,he producers to reduce producÈioe when príces

ar€ 1ow'

iv) Inst.abílit.y of output exists" Ðr-le to the dependence

out.put or¿ ueathen and otber conclitj.ons of natureu tfie

Canpbe3-1, op"

of

49Ð.-8"
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t.otal- agricul-tural output varies between yÈdtrs"

On the demand side in Canadian agriculture tvo

factors need to be kept ín mi¡d;

important

i)The total d*mand for agricultural- products ís
i-ncreasing through time" In the domestic narket, incr¿ases

in the demand for food occur mainly as a result of increases

in population " 
5 o Or¡ the export sirle there are two as¡;ects"

!"¡-rstu irr developed countriesv the situatj-on is sini 1a¡ to
that in t.he donestic narket* Increases i_n the deman d f or

f,ood wj-11- ncÈ result fro¡¡ íncreases in real åncome per

capita, but ¡¿Íl-1 occur only as populat.on rises " S econ d u in
developirrg ccuntries incr€ases in riemand for foo,l qil_l

resul-t. f ros i-ncreasês in population asd f nom increases in
iacome per capita" sl

ii) There is a h:.gher price elasÈíci-ty of clsnand .f,or

Canadian faru product,s in export markets tban in the

domestic markeÈ" The reascn f or t,his j-s t.he large numbe:: of
substj_tutes foË any particuLar agricult,ura.l_ producÈ" Since"

in relatåon to total in'ternational agricìI1tura.l t.rade u each

country is relatj-vely sma}l, Èhe elasticity of denand for
the Ðxprrts of one country is nuch qreater than f,or the

5gÐ.
te rns o 

l!

19'!6\ a

5 1Ð,

T. Karamcbandaniu t¡Cha nges 5-n Food ExpendiÈure pat-
ÇggggåSg_gêLg_Econc$j-cÞ* Vol_" 'T't 

" No" 5, {Oct,ober,pp" 16'29,

R" tampbe.I-Ip op, cit,, p, 204"
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exports of al-1 ploducÉrs of thÈ ccmnoditlr. fhis 5iiì¡¿t,lon

is somer,{hat analagous to that of, a singLe prtducel who has a

híqhly elastíc demand for h:-s own output rdherÐas tlie

industry has a ml¡c.iì less elastic demandu

Thus, alÈhough the +lastÍcity of. demanrl in the clomestic

maEket- is lowu due to Èhe relatively higher elasticit.y of

dernand i-n the expûrt uarket a l-oser Linit Õn domesÈic prices

is set by tt¡e Fossibili-ty of exports and an uppÊr -imi-t by

the possi-bí1íty of inPorts"

This sj-tuation is iLlustËat.ed in Figure 3 rn vhicir AB

represents rlomesti-c d+nandu DE represents d¡¡nestic suppJ-yu

BC re!rrÊs€rrts foreign demand iie" the possibility of

esports) and EF rePr€sellts f,ore.ign supply, that is the

poss!-6ility of imPorts,

Îi¡e segments ãC alld HF are vir*"uaIlY laorízont.al ín dicat*

Íng vêxy hrgh ei-as t.icit,ies cf demand. and su pply f o r à he

smal-l- amounts of canadÍa$ exports and imports rêlative to

tolal world trade"

Figure 3 rndicates that the price voul,d be at Po and that

at the price Po there atre no i-nposts or exports" Figure 4

indi-cates the positi-on fcllowing an inciease in demand

relative to Figure 3o lffipoIts çí11 amounL tc GH and price

+¡i1l- be rnore cr ,l-ess staþi-l-ized at Jou
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The ¡:roblem is to deterlüine p¡hat the impacts îrpon the
gr aiû handling a nd distrÍbution system uould be und,er

d.iffe¡ent toll ra*-es on the st. La+¡cence seaway" From

BrevÍ-ous discassi_on it seems unsikeJ_y tha¿ the tolls on t,he

seaøay i¿í1I be reüuced from t.he present.S-evers" The¡Êfore,
onJ-y t,he implications of bigber tolls on the seaway ar€

emphasized in the this study, Hosever, some anarysis r¡il1
be done sith regard to the effect.s of lower tolls" The

ef,fects of alternative toll structiltes upon i) producers.o

ij")thè transpcrtat,j-o¡l industry, iii) Canadau anci ir¡3 the
international- Ðconony in geoeral are exaririned belou,

4Éåegge*an-ggeggEsgs

Froin a prodncerã s poj_nÈ of, vÍe¡so given that he pays the
toåls either d.årecÈly or índirect.l-y" if he j"s currently
indif f e rent a s to whether he delivers his grain east or r¿est

in terlils of the pri.ce or cost he faces" the ínmediate effect.
of åncreased tol1s 'sor¡ld be that he sould noÞr have a desíre

to movê hís g¡ain in a uestuardly directi"on, Some producers

shich prevåously shipped grain eastward sÍlr nol¿ be indj_f-

ferenl as to i+hich dlrecÈion they now movÐ thej-¡ grain- any

producer who is Locat.ed to the easi' of the indifference line
þefo=e tol-l-s +¡ere raisecl iøi.Il find that it nord costs him

nore to movÊ his grarn ta ex¡:crt position" conceptua]-ly,
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this ef fect is demorist.¡ated by Bressler anrl Kin q, s+ They

define the øsiÈe prices of a fanm good as neing equaì- to the

market price less the transfer cost" This can be ørit.ten

as:

P{f} = P{m} - T = P{m) - r{D}

where T = f {D}

(1,0)

P{f}

P {m)

far¡n gate príce

markel príce

f = transfer cost

and traasf e¡ çosÈ is a .f,unctj-on of ciisÈance, 55 Com bining

th i-s ðef init.ron of såte price uith Fet ter € s Lau of market

areas, ¿t follsws that ûrthe boundary betseen compêtinE

mar¡(€ts is t,he l-ocus of, poinÈs so situated that the site

¡:rices for shipnents made to compet.ing rnarkets åre equal"

I¡¡ algebraic te¡ms, thi-s l-aø can be expressed as fol-3-owso{r55

r {b}

('tr. 1)

{1,2)oÐ P (a) P {b3 = t- (a}

wl¡ere P=marketprice

t E f,arn to narket

and subscripts refen to
transfer cost

alternatÍve markets A and B"

5å4.G, Bressl-er and R. À, I{ir¡g"
ågÊeEggÈågggå--gqÊgg¿ {Ner¿ York* Jr¡hn
197 Dl pp " 'tZt+- 129.

s5lbid", p" 125,

56LOC, Cíþ_u

$ar Egt Þ-¿*8 sågeç --esg
1'{i, }ey and 5 onsu Inc , u
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g5-gure 5 shous the si-èe pri-ce surface of farm príces

around truo competing marke.tso å and E" ÂssumJ-ng thaÈ the

¡narket price i-n both marl<ets ís f,ixed, the effacts of Nwo

diff+rent tsansfer prices to market B are il,Lust.ratetl:

i-) transfer prices ar€ equal" with a maximum sj-t,e price

of {c} to üarket Bs

Í:-) the terminal ccst at nìarkêt B is increasedu resu3,ting

in a maalnum síte price of {d}. Concept.uallYn this is the

Same as raising tolls ofi the Seawayø as Èhe tolls, oncë in

place, can be viewed as d f,iN€d cost and. ¿¡s Ïlot related to

the length of hau.l-" Yir.i-s can be also be thouEht of as

rëôucing t,he marhet Price at B"

Exaníning case 1u it can be ccncludÊd from eguation i"}n

that 1¡åth equal- rates of transf er costs, and equal prl-ces '
ti¡e cCInpetiÈive bound.aiy wiII cCInsist of a locus of points

where the difference in transfer cosÈs is Ëqual to zÐto,

that isn whêre the transfer cost to À i-s eNactly +quaL to

Èhe t,ransfer cost Ëo Ro This is lr¡d.icated in F5-gure 5 bY

points such â,s {h) u vhele the ai-Èernati-ue distances are

eqï¡al-o anil henceu the alternative site Prices are egua1.

If the t,erurinal cost to B is increased as ån case 2 p

reducing the maximum såte piice t.o {d), the marl(et boundarT

is pusherl tosard Bo solEe produc'ers to the a €ast E of the

perpin dicular bÍsector now f, Índ it. proiit.able to shi p to å

rather Èhan È,o B. The nera boundary is again the locus of
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point.s ldhere the drfferences is¡ market príces and transf er

costs are equaJ-" Tb-- ùexd bcr:ndary is shoøn by the l-iae

lk nn'
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Figure !

The Aflocation of Production Srtes

Iletween Ttvo Comneti n,o Nin-ke1:s
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EgEes,ÈË,-gu-Èb e-! qs n sta!!-ig ßscgsg

Itigher Èol-ls at t.he 5eaøay r¿il-l create pressurês to

sbift grain ahj-ch cutrently moves ì:hrough Thunder 8ay to

other ¡:csts, as suggest.ed by the Hall- ccmnission reporL' 57

From Figure 6 it can be sÊ€n hos transport rates affect

the quantity d.er,qanded and suppS.ied at an indívídual port.

The overall supply and demand functions at t.he ports are

repr€sënted by Ð and so Þihen tra¡rsport costs aEe imple-

mented" a deríverl supptry and demanð such as Ds and 5å are

obtained, ?he transport cost is represented. by a,t¡ and t'tre

guantit.y moved throilgh the port is Q, If t.ransf,er côsts are

rai-sed to cd then neçÍ derived supply and demand equations

such as seå and Ðtq resul-t" ,ai.th a nêv {lower) quantity

novement of Qe " Thus by increasàng .t,he t-ransport costs from

{a b} t,o {cd) , the amount of the ccrnmodity moved throug h the

port f acility j.s reduced by A * QE"

In a si-nilar analysis of, the port of Thund.er Bay and the

linking St, taHrenc€ seaøayu Èhi-s model denonstrates that

increasing the toll-s {transport costs} on the seauay" would

result. in reduced toÈa1 novemenÈ of commodÍti-¿:s -throtrgh the

st. taHrencê s€a'day,

sTGovernnent
cj.t. p" 2ç6"

of Canadau Ítal-] üommissionu VoLune I,, ÕP"
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Figure 6

The Effects of Transport Costs on the

Demand for Port Facil-iti-es
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On a shÐrt run {year tc year) basj-s the supply of grain

f or export is rel-ative]-y f ixerS u wi',rile the export demali d. f,or

grain rs relatively elastÍc" 58 'Iire aggregate supply and

demand can be broken doa¡n ¿nio Èhe supply and denand at each

of ihe polts" Thi-s is sl-roþrn ín F.i-gure 70 in which it can be

s€ê¡1 that. a hoxiu ontal snmmi.ng of, the suppJ-y and demand f or

each of the three ports gives the aggregate supply and

demand posi-tion for Canadian graj-n exports* ÀLgebraical-ly

thís can be ,eNpressed as;

g = Qtt + Qw* + Qc*" and

Pü = {Pt*¡ (0t*} + {Pu*) {Qtø+l (Pc*¡ (8c +¡

ilnder cur;enÈ condi- tJ-ons" aß equilibri um? position

exists, If to3-l-s on t.he Seaway are raíse,å" adjustments

tosards the deve l opme nt of a n€+r poånt of equi]-íbrium in the

system sould take Place. Thj.s neu eqüilibriiåm could, in
facto cffset. ähe econonic impacts cf bigher tolls, which

¡sor¡ld. fall on the industry as a ¡shol-e and t¡ltimatelY upÐn

the Cana,lj-an €conomy as a result of rais:!-ng of the to.3-1

rates on t,he Seawayþ

sECampbell-v oÐ* cit. 199 "p"
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Figure J

Conceptual- Model of SuppJ-y and Dernand for

the Port lacifities in Canada
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Qt* = origina3- guanÈity of grain exported

through Thunden Eay

Qw* = oEiginal guantity of Erain exported

througìr the west, coast.

QC* = origina3- guanÈ5_ty ûf graån expcirt,ed

throngh ChurchilL

Qls, = the nesr guarrtity of Eraio exported

through Ehunder Eay

0s0 = Lhe new guantiÈy of grain exported

through the west crast

Qcu = the nelr quanÈit,y cf graín exported

t.hro{rgh c irurcfri 3.1-

Pt* = oråginaå espost pråce foc Arain exporÈed

through Thunder Bay

Pw* = original export price fcr grain exporÈed

through the 'sest coast.

Pce = origj.nal_ elrpoËt price f or grain exported

through Churg¡i11

PÈ8 = the ¡ss* exFogt. price f,or grain export.êd

through Thunder tsay

Pwa = thê aew exporÈ. price fcr graÍn €xported

through the s*st, coast

Pct = the ne;+ export price for grain exported

througli Churcb.ill_
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Ppt = the neÞ, p:Íce ÈÏ¡at.

ior grain exported

the producer obtains

through Thunder Bay

?here arÈ various directions in vhich Èhe transport
industry coul-d. move as a result. of t,he conseguences of
hÍgher tarniffs on the Seauay, These are:

i¡ ths systen could staT exactly as it i-s no-dp

ii-¡ tle tendency for rat¿onalisatj_on of rail- and el_evator

sy stems coul-d be eit.her accelerated or slowerl dol¡n s

iii) new tachno-l-ogj-es could be implemenÈed ¡such as inland
terminars) which cou"l-d resu"Lt ån savings an,J t.hus loser the
cost.s to the system,

Èv) the capaci-tíes of the al_ternatir¡e

improved by various techniques such as;

a) Íncreasing t he lengtir of the

Vancor¡ve: terminal,

po rt,s cou 1d be

sork week at the

b) increase the length of, season at churchill; possib-
].y by -restructuring ínsurance ratesu

clincrease t,he capacå'ty of the various ternina-Ls to
st, orÐ grat fr "

cl) more f u}ly ut,il-ize the potentiar capacity at tt¡e
i{est coast" FoE exanpS-e, the capacåty at. pri¡ce R upert
cor¡ld be uÈitj.zed to the greatest possib.l-e ext,ent" Further
tncr*ases in ttrroughput. at Èhe uest coast coulcl be obtained

aG



j.f the movement of grain tlirough t.he mouatains

lined causi.ng less bottl_enecks in rl¿e syst.èm to
additicnu the handliâg capacity of the:sest
could be incr¿aseci.

$as strêam-

^ ^^!rF 
T á

VUVUL o -Lll,

coasL ports

LL is thisu the fourth aspect cf changeu idfuj_ch uould
allou for the rerlistríbution of grain currenù.!_y moverì

through t,he seaway Èo other car¡a dian por-ts; it is .uhÍs

aspect i-n l¿hicÍ¿ the remainder of this study i-s particularly
Ínt.erestad and's.hj-ch has prevj-ously beerr oufli_ned in the
problen stat.euent, anû ob jectives,

conceptnatlyu âdjustnents in the amount of grain which

moves through each of the pcrts as a resurt cf higher tolls
oil the St. Í,aurence S€a¡day can be seen by referr in9 to
Pi gure 7 , rnitíal-!-y u an increase in toll l_evel_s on the st-,
traçrrencÊ s€ak,ay wíl-tr result Èn a ¡eduction of the a*ount Õf

grai-n noving through the st, Larq¡ence sea?ray, by an amounL

equal to Qt* gte, as a resuLt of the derived. denand curue
shiftÈng to the lefÈ" Due to the ir¡erast.ic agEregate supp]_y

curv€ sr {short run) u the-rê ui-J-L now be more Erain availabl_e
in canada for export Èhan ís demandedu unJ_ess the supply
curves at the other ports shift to the rightu that isu a

shift. in the suppl-y curves from Sv to Swt at. the uest coast
anci from sc to sct at churchil-l. ThÐse shif,ts ín the supply
curves result in i_ncreases in the quanriti es of g rain inoved.

through chr¡¡chí].I and the west coast f,rom ec* to ec, and

l¡-l



f r<¡n Q+¡x to 8-,'{a respectÍve1y. Assumi_ng no red.uct. ion in
exports the increaseo moven€nt, a+- Churchill_ and the 19*est

coast ç¡iLl offset t-h€ reduced moveme¡È through Thuncer Bay

as fron a theoretical perspecÈive;

çt* - çt., = [Qcu Qc+] * [ewt - etf*]"
The total revenue Éron graì-n sales arill remain unchanged

after adjustments at each of the Borts as:

PQ = (Pt*; {Qt*} + {Fw*¡ {Qw*} + {Pc*¡ {Çc*}

= {Pt'} (Qt,} + {P?do} {Qwu} + {Pcu} (Ocu},

I{o¡øever" the f,evenüe r.lh j-ch the producërs ¡eçei ve l¿ill be

rerluced by t,hÊ amount:

PQ - [ (ppu) (Qt8] + {P}¡r} {Qrqr) + (pcuece) l"

¿lthough it is not shovn in fJ-gure 7, tl¿e quantitàes of

9r ain moved through the lresoi coasL and. Churci:1il} couLd be

increas€d furÈher by shi,f,ts to the right of the demas.d

curves at. e¿ch of these ports,

Conversly {not shovn) e it tolls on tj¡e St, Lawrence

Seaway uere lor'¡ered, the pÍocess of adjust,rnent r¡ould. folloø
the same pattern as sít.h inc¡eased to.l-l-su but th.e direcÈi_on

of the shifts wourd be rev,ersed¡ rêsultiag i-n i-ncreased

movements of graín Èhrough t.he St, Lawrence Seaway"

The ånceative fo¡ both the Government of canada and tl¡e

g¡ aia handling and transport.ation syst.ern Lo of f,set the

ímpacts of higher tolls wå}l i¡e substanÈial. Eor if
ad justseäts made by the trans.portatíon industry are not able

6B



to of,fset or absorb the j-mpacts of higher tolls the inpacts
that aould far-L on the canadi-an econornye and. in particular
the ecûnomy of western canadau could be quete significant"

E€ Êes gs-gg-gèe*gag a 4i g n-Ec c no mg " 
-å gme-ç gg jeg!g reg

In -Lerms of j_ncone aad empJ-oymentu

predicti-ng th.e potential- effects on the
üse t,he r*eIl known IS/tlX ¡nodej_"

simplest method

Ðconomy would bê,

of

t.o

In terest

ChanEe.s in

Figure I

and IncÐm€

T'radc and t.

in R*sponse to

be ll oney Su pply

l
N

T
E
R

E
\
T
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If the price of ç¡heat far export ul-timat.el-y -rises as a

result. of. håghsr t.c]ls on the Sea'øayo o¡' even if production
of grain f oi erport i-s cut back as p rodügs¡s absorb t.he

higher costsu the immediaÈe and mcst obvLous result uould he

a reduction in the amount of graín expoæed" llowêver, it is
possíble that. to]ls could be shif ted in t,he f,o rm of higher
prices if a carteL werâ f,ormeo between canad.iì and t.he united
sÈatesn Tf Èhis carÈel rqeÐe establíshed, Èhe €ffects of,

al-t.ernatåvë t c Ll- leve-l-s on the st, Lawrence couf d be

great,S-y reduced" However, bhis carter does not currantry
exist" Therefore, higher export prices for uheaL vit.!_

result in â rÊduction in the amount of grain exported." The

economj-c cons€gueÐce of this can be div¿ded into two parts,
i¡ the f s cürve{ whi-ch repxesents poiut.s of egu:-J_ibrium

in the proCuct narket, HouLd shift to the left resultrng in
Lover levels of inccme, and possibry Iov¡er leve l-s of
interest" The magnj-Èudes of e¿çfu will be deterniaed by the
region of the f"t{ curve shich contains the eqr¡ilibriun. ?he

l$ curve gan be in arìy one of three regions" These ares

a) Keynesran

b) transitional
cì Classical

f'he resul-.t of sr¿ch a shift l¡oul_d i¡e to lower the
af inconç and emplcynenè in Èhe canadían econcmy"

l-evels
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iiJ a secoad impact or the Car¡adian economy could coine
about, as a result. of l"ess expûrts of. grain due to hj_ghs¡
pråces resulting f,rouì irågber tcl-r.s as less fo::eign excþ¿¡gs
would be spent in Canada on goods fon eïport." trìather rt is
reasonable ta assun€ that, the impcc-ting nations {irour-d spend
theír scarce foreign exchange oD food supplies purchaseti
elseç¡here- rhis w¿lr result, in a net decnease is canadian
f oreign exchange earningsu røhi-ch means a reduction 1n the
suppl-y of money Ín Canada, As thÊ 1,l{ cur?e represe¡ts
points of eqr:ilihrium in the monef matrkeÈ¡ ê retiuct.ion in
the money supp3-y ?rilå resul-t in the tH curlre shiftj-nE to the
i-eft" Thj-s øould furt.her rerluce the:income aÐd employrÐënt
l-eve3_s in Canada"5e

converselyu as the canadian economy slowed as a result of
less exports of, graånn Èhe var-ue o Èhe canadiaâ dcllar
woufd decrine in t¡s brorld money market, This vourd have
the same eff ect as reducing export prices" Thi-s ¡¿ould then
resul-t ir¡ j_ncreasing çxports, uith result:-nçt shifts to the
right in È.he fS and LH curv€s, possibly back Èo t,he origínal
eguiJ-ibrium position"

5e{{onnacott" paul
lrvin, lncorprraLed" _B.aSfeeeo!9-Sågg-s. {chicago : Ricira¡.rl

tY t q! pp. 1'17- 1 41 .
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lE t eseÊ Ë¿eee!-EË€e qås

In the internatlonal- trade belvreen count,riBs the result
of canada exporting less i,rheat. uould be sho',¡n by a disÈur-
bance in the balance-of -pa ymen'Ls, other things berng equa1"

canada uould. noÌr be inporting re.l-atively nore t.han it.
ex ports; assuni-ng equÍlibr j-un existed before the ri lstur-
bance" This wi13. resul t in an outf 1ow of capital f,rom

Canada s which o in turn would lead to a red.uctj.on in t.he

value of Canadían cuËrency" This vould nake Canadían goods

relativeLy cheaper in foreign narkets ¡*hich, ir: turn, would

increase Canadiar¡ exporès- This would tend to offset a

reductio¡r in d.cmescuic dema¡ld riuc to the lower money suppJ_y

ín canada and thus a neu equi-l-ibrium nn the balancê-of-

payments uoul_d k¡e creat.ed.n

v2



çs4e ggB_r,g_s gÐ gL_5sEçErÄçårugg

¿slEsgsgÈ¿es !e_!Þe_seÊeå

Ta the previcus chapteru a conceptual moder of hos

cha:rges in ihe levers of tolls cn the st* ra wrencê sea-ró,-ay

at-f ect i) prcducerso ài) the denand at the port.s {i_ndustry} o

iÍi) The canadian economy, and J-v) the internationa-l_ egui-J_i-
brium was díscussed, rn order to esta-blish the magnÍtude of
Èhe effects on alternat¿ve tol_ls cn the st. r,asrÈnce sêa'ay
on the f årst tuo itemse ** it i-s necessary t,o f i¡st determlne
a system in v¡hich tra¡ìsport costs at the various relevant
i-evelsv f,êrìging a-r-å the r+ay fccm the producer to t.he ocean
Ii ners, are rr j-nimi zed 

"

There are several types of mo,Jers shich could be used in
this Partlçular study" SÐme of these are flov models such
as General purpûse s¿üu]-ation Syst€ms {G,p.s.S} and the more

çonmon matl:ematical mod.e.T_s such as l_Ènear programnS-ng (tp) 
"

guadrat åc progxamning (ae¡ or e ven regressi-on aaal_ysis ,
l{odels such as thê Gop,s"s, or even a noc.el ín Fortran

could be buil-t to d.etermir¡e the ÍmpacÈs of changes of, tolls
çríthin the sysÈein, Hordeverp these types of, no deLs hav€

eoThe effects on
payme.ntSn etC" Are

j.ncon¡e ¡ êrploTment,
Þeyong ¿¡ç scope of

-7?

and i,he balance
ehe project,

af.



se vera L di sad van.La ges;

i3 thêy +uênd to be re]-ativery cosiLy and time consuming

to build"
Èi3like al-l rnoûelsu the] are simplificatiorrs of the real

vorLd and may fail- to r.€prÊ.sent importaat elements or
relat.icnsipss 6¿

iii-) a ccmputer simulatio:l modeL can be used t,o measure

the impact of naki-ng ciranges in the sy.steflì but, i_t can not
easíLy determirìe the opt,i-ma 1 realrocaÈion of reso ürces Þ

since optj-nization is in fact the major objective of thj-s
studyu a G"p'p"so iype of model vould be very dífficult t.o

ap ply ta t.he problern at hand and has, the¡ef ore" not been

serected for analysing t.he particular opti-mizati_on problem

in this study.

rt may have been possihle tc use a regression nodel for
this particular sÈudy, l.tre naj.n problern i{ith regression
flìodetrs o âs sith simuration nodelsu is that. they d o not
readiJ-y lend thenselves tc i-.he determinatio¡r of an optJ_mum

point, For this r€ason, a regression or ot,her type of
€conomet,ric model was rroÈ consj.deçÊd f urthe¡,

On the other hauda a r¡athÐrRatical progra¡rnång techniEue
such as linear progranniDg oE guadratic programming j_s

6åBåermans sonini and riausman, 
. 
gggggiteligÊ,*ågÈlfe.ge_€.e€,

Eus,reeeq-ûgç¡sreese {chicaso: Bicñã;d--t;---Ëwin" rnco-rporaÈeds 19731 p" 393"
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rather sinp]-e to üsê r.,¡hen compared t.o the construction arìd
application of a mor,e complex compr:ter simulation moce1"

t{athematical- programming models have the ad.ded. adr¡antage of
havi-ng the abrJ-ity to find the opt.imum point in a sys¿e$"
síncÊ t'he ob jectÍv* of tàis stud y is to optimi- ze r-he

all0caticn cf resources såthin the systerio t,he use of
aathematÍcal proÇEammlng was considered preferabl-e io the
use of a computer simr¡l¿¿js¡. A prograrnni-ng technique also
can gi-ve just as powerful a result as can another type of
modeL '¿liil-e at t,he same time being much siûrpl_er to üsêo tror
these reasÐnsu mathematical programníng 

'tas chosen ovêr the
use of a computer siruul_atica model.

one of the mcr€ comaon types of programmint¡ mcdels which
coutrd be used i-n this s*cud! is li-near pr-ogrammíng" Howëveru

before seJ-ecting linear pragramning {rp} for Lhe anarysis
the major f.i.mitat¿ons and r*eaknesses of Lp musÈ f,i-rst be

dealt with" The following is a d¿scription of each of t.he
major Linj-tatÍons of Lp and either a descríption of hov the
]-imitatj-on was dealÈ wj_tha oË jr¡stiticatj-on for each
li mita tion "

The first {aad possibly rn,ost serÈous} pro.br_em r+ith tire tp
technique is the assumption of linearíty" trùhen deali_n g uith
rail costs, '"he debat.e as t,o their Linearl-t.y has gone on for
a long t¿me' prior to the second worrd war, ít sas
generally assum€.d rhat there *JeÐÐ i.ncreasrng retur¡s to

15



scele " Às early as 1 I g 3u vri t.ers s uch

emphasiz:d the higher propcEtj_on of fixed
transpoät" 6E

as 9Je1] ington had

cosî,s in raiJ-way

From a marginal cosj: analysisu the conclusion of increas-
ang r€r:urüs to scatre is consistent" seace È he ¡ fixed
capit"ai- I outlay needed t-or the movenent of any amo¡:nt of
f-raf f ic does nct change as output inc reases, at l east unt.i-l_

the capacitÏ of the syst,em is f uj_ly utili. zed. However e t.he

concept of decliniag marginal cost i.n rairway operations has

been co¡¡tested o T.be arEufrent t.hat declining marginal cost
was typicaJ- of t.be €erly star¡es of, rairway l¡ias put f,cri+a¡d
by HeaS-y in 19¿{0, w}ren he saàd:

undcr presert conditÍcns of matrrríÈyu mosb mainríne rail-road acíl¿i.i-es and the operation thereonhave had a chance to becone clossli udjnsted r.o Èhed+nsity of traffic handled and Èhe revenuê derivedtheref rom, so t.hat a qÊEag€ unit cos.ts tesd to benearly uniform over a ui.d.e rang€ of d.ensit,i.es andthe eost, of handríng addrtionar increments ofbr:siness are not åikel-y tr be mr¡ch berov the average
costs " 

ó 3

fleads, hoÞrevel¡ does not conclude in favour of one sirle of,

Èhe argument over the other, ïnstead, he suggestso what b.e

cal-Ls th¿ conventional viewr ilthato witb the exception of
pJ-peJ-inesu where economies exist for othBr nsd.es they are

oeJ c l¡n tT eads " EÞÇ_Egegcqåc_Bgegg-ggå_g5Agsgg-€È_ågÞgådies*
{ottawês canadian Transport commisãiõã;-î978 -p;--î5;

_ 63Ibid"u pp. 16f, fron Dê Helvêrday H"AoA, rrThe
II3-usion of Fixed_Costsuou Intgtoatj.o_nal n_.ggag4å _FêgÊrEo1952y pF " '15 5-177,
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likely to be l-ess than f or rail. ð'6 6

¡fo3,{evÊru vlhen deterrnining tt¡e cost of r¡rovi_ng gr ain by
ra rlu t he commissåcn on r,h€ cost cf Transpoit,ing Grain By

Bail anqued that: !N !f hàl-e acc€pting the pnnciple of speci-
.fity, the ccmmi-ssion is compeltr ed to nore t.hat. y contrary to
th€ belief of some, the subsitu+,ion of specific costs for
system average or al_locat€d costs does not nÐcessarily
result. i¡l susstanr-ial iurFrcvements in the âccur¿sy or
reliability of the cost est,imateorf6s The Conmission acgues

furt,her that, 'rspeclfic costso are in fact no better than the
technigce or study used to obtaån Èf¿em.r!66 ?he Connj_ssion

then cc¡cludes that N¡there is Do dífference l¡et*¡een the
accounti-ng dol_lars and the do_Ll-ars derived on the unit, cosr
baSiS. rf 67

Içith r+gard to t,be quesfi.on of rínearity on- railroad
costs provided that the utilizaticn of faciliÈles otr densi-
Èies of traffic is kept. in what carl be reffered Èo as the
rÊl-evant cangeu in conjunctåon r¿it,h the commj-ssio¡¡ and
tiea.Ly, ¿t is possible to conclude that the apFlicatÍon of
li-nearity to railway costsu is a reaso*abre assumption"

ó4Ibid" s pp" 'Ígf .

tsTi:e Comu¡issicn on the Cost.
8a¿1u S,geggt* Tolume gr 1976s p,

å6loc" c¿t,
6 7,1 bid, e p" 33 

"

of Transporting GraÍn
32"

by
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Â1so¿ the adrli_t iona

ot specific or act
j.edÍcati-on of costs.

l- effort nêcessary for
ual, ccsts may not, g

determiheton

anY better

åL,a

À second najor rínit.ation of tp is that uncerÈainty is
not arlowed " tp rnode^r-s ass'me known val ues f or cost.s o

co*sfrai-at rèquirementsy etc" uhen in rearity such factors
nay not be lçnoisn" In this si-ud.y there erê several u.irknoivn
parameters" Ilowever u ít is possiSl* to obtain estimates of
thê supply capabil-ities of the exporting regions and of the
handling capabi-l_ities of, the ports.

The handling capacity at churchÍr1 ,nas dete¡mi:re,3 in this
study to be 25 FTea' 000 br¡shels or 625eû00 ton s of, grain
annually' This was estÍmated by studying the amounr of
grain that had movr3d through churchill ia rscen. yÊars" ós

The Canada Grains Cauncil has al-so forecast that rn 19g5
some 25 inål-lion bushels of
Ch urchi-lL" 5 e

grain wÍL1 move througl-l

Due to tht¡ $atuEe r¡f the study
thunder Ðay *¡as relativeJ_y êasy to
at Thunder Bay +¡ould not, become a

analysi-s" .As nany as 600e 000r 000

the handling

determine as

constraini-ng

bushels or 15 o

capacity at

the capacity

point in the

000,00iJ tons

6 aGovern mant
^; 

.!f-¿Lot Pu 3lo
of Caaadau F{a}1 Cominissionu r,/ol, IIIs op,

ssGrain Handlinq and TransporÈa
4bÊ-$+sÊgÊ €=*ges__Þ. u b-ç.sqm ¿å!ss*Counci.lo 1977) p" l0;-----

tio n Commissi_on, &ggof !_-g€{i{inni-peg;: canaãã-ã;ãj-iã

78



of Erai-n had been moved thrcugh Thund.er Bay in jgl 1/72" aÐd

si-nce the ptrese'+' througbput. capacity at Thunder Fay is
suff icient to n€er projected movements until 19g5" ro it rdas

deterrnined t.hat t.his amount courtl be hantlr_ed again if
necessary and the hanriling capacity for simu.l_atioa purposes,
thêrefore, uas sêt at. 15r00Cr000 toÍ¡s"

The det.erminatíon of t¡s handling capacity for the .çtest

Coast Ports løas a ditferent uatter however. The problems
there are t'wof crd." F irst., irÌ rçcent yeärs t.he west coast
facilities haçe .been críticized for not bei-ng able to meet
the demand ¡"git.i¡ r¡hich they arÐ currently face,l,n secondo it
is very difticrrLt to measure or determine uhat tl:e capacity
of the v¡est coast poits acÈually is" Fi-cst of allo i.i: is
unreasonable to use past mor¡ements of graín novi*g through
the ports as the ïoss of the Bi¡rra¡d Terminal makes i.hese
figures non-representat_j-ve of current expactatiorrs of capa-
cíty" Ànother Ëactor ¡¡hich makes pasÈ tigure a poor choice
is that increases Ín the size of tbe faciliti-es in yancouv-
€f,ø f or r,¡n:-'cli tbe expected ccmpletíon date is No vember 1 s

i978u r+ilr result in the handring capaci.ty of the west coast
ports beÍng even greatex"

Councilr r has est,imated tna

Hov¿ever o the Canada Gra:i"ns

t by 1g7ge annual exports of

?oÏhid", pu g6 
"

zxGrain Handl_íng and
Ç,eaS!_EÈudL¿ {dinni-pes;

Transporta'çi on
Canada Grains

Comrn:_tteeu pacj-tic
council ) p, iË'0-;----
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450eüt0rüt0 hushels or Tiø't25r0û0 tcns of, graín will be

v¡íÈhin the capability of the wesi coast syst.Êfi. p¿ '3his

estimate Ìras then used for the handling capacity at the aest

coast.
'f{ i-t h rê gar d to the para meter of the cos is o mo ving g raj- n

by naif o f o.r the purpos€s of simuJ-atioun there are at leasÈ

tbree alteunaLíves for the rail ,ratese or €cosèSg to be

used in the mode¿. These areg

alCrowes Nest Statuary Rates

åi) The recomm€ndations of the Commission on the Cosrs of
lransporting Graån by Faj_L {CCTGR} , ênd

åii-) some other alternative.
Ideallyu scn€ ÐthÊr al-ternati-ve røould. be the actual cos'ts

of moving grain by rail. rn a uorLd of perfect. competi-tionu

perfect inÉormatioa, etc. u this cost -øould be adequafely

reflected in the raiL raÈes" IIoÞ¡evere these cond.i-tions do

not exist,. rn f act, imperf ecÈ competit.ion ia the f orin of
monopoS-y poçder exrsts for aLl practical pürposes i{ith regard

to the novemënt of graia by rail. This has resulted in the
re gu3-ation of, rai.L rates f or the ruovement of, qrain,
Âlthough the íssue às beyond the scôpe of thj_s stud.yu rhis
regul-ation has exi-sted in t.he form of the ecrûwr s Nest

Êat,ese and t¡as been hot.ly debat.ed for scmÊ time"

TaLt should be
bottlenecks 'in the

not=d t,hat. thi.s figure üoes not aLåow for
transportation sysÈem"

flo



For the purposes of this study" the calculatíon of the

actual costs ot t¡anpsort-ing grain by rai-I ,sould lr'-,: diffi:
cultu if not, i-mpossible. 7 3 FoÍ'Èunately, the use of actual

costs cf moving graín by rair is not necessary Í¡i this
siudyo as tlie pni mary ob jective j-s not t.o ri*termine total-
cosLo but to determiae the demand for the various ports

under alternative tc11 st¡ucturès on the st. l,a riqrence

Seaw¿y " Theref ore" attempts at f inding t.Lre € actu al I or
{specifica cost,s of +-nanspcrting grain by rail vri.l-l noÈ be

nade, ?his leases fhe renaining chorce of EaiÌ s ratesu ior
,costs0) between the CroH Rates and CCTGRe s recorapendatíons"

9tle repcrt of t.he Gnaj-n ttandling and Transportati-on com¡¡!s-

s' on xecommended thai ttie dif f,erence b et,'¿een the cro,d Bates

and t.he actual cost of moving graia by rail be paid di.recti-y

tCI t.he ra:-lt{ays and t-he Crclr Rates be maj-ntaàned, 7q The

arguments in favcur of th€ ret.ention of the Cro'[*res Nest

rates arÐ expressed. earLier in the reportu where it is
stated thats

Anltliing else wouLd be a vj-o-Lation ø{. promi-ses
n¡ade tc the prcd.ucers cf ¡sesÈern Canadåo. ", This
comnissi-on feels that the ûovernment nusÈ continue
to subsì,lize the transportation of export grain anrlthat the f,ul1 cost, as deternir¡ed by the Commission

73XÈ took t,he
qu est.i on o f øhaÈ
{i 9?4* 197bl- "

7 +Govern merr I of
cit, " F, 545.

CCTGË scme
it costs

Canarla u Ha l-L

three years to
the railways to

study the
mo?e grain

B?

Ccmmission, VoJ"ume f, Ðp"



on the CosLs of Transpcrting Grain by ffaitr, ggËL_gg!
Þe--åegggÊd-,-gg--!èg--!qgggg.Êrs.:. Íhe contribr¡tion
F¡+stern gra'i n makes to Ca¡adaa s balance of, paynents
position demands that a substancial part of any
increase be b¡:rne by the federal government in t.tie
Ilational interesi, z5

Applying the same arguËìënt io this studYu t,he i-mpact of

higirer tolls at, the Seaway ön the producers musi be

minimized¡ as the cost t.o the user is more important than

the cost to government due to the inrporlance of grain

exporis +-o Canada" .ttrerefcre" sinulat.ions in this analysis

used the Crol+as lfest. rates of transport.ing grain on the

railÞrays" Th€ result of tliis is that although Èotal cosè

might not be s1f¡¡i¡1jz€de Èhe cost to lire usÊr woul_d be

mÍnåmi zed, The s6sts of transpcrtj-ng grain by raiJ-u to _be

paró by governnent subsidy" or by t.he railerayse can tlien be

calculatêd by using the results of the Costs oî. lcansporting

Graj-n by RaiL. .ån additional treason for usi-ng the Crosr

Rates j-n the ana]-ysi-su is È.hat this ref,lects current

conditions more accuratel-y than i,¡ould. sone other choice of

raj-l Ëat€s. Thj-s j.s an imp.ortant factor as the moðel- r,¡j-11

be sinulating I real wo'rld€ market coditions. The prices

which the shippers axe no'd payÍng are the Crow Rates.

Thereforeu r¡hsn making t.he decísj-ons as to +¡hj-ch port to

deliver the:-r grain, the deciding factor i+ith reEard to

transport. çost qvi-ll be ?rhat the crou Rate from the poin¡ of

336' emphasis added"

82

75f k¡id, ø pu



supply to the port isu not zhe actual transpori cost

{'øhat+ver it may Tr€} " This argument' can also be userl to
strengthen the basis for us:.ng linear cost fur:ctions in ihe

mcd.el' since shippers are faced v¡ith only a linear costu a

model 'orhictr is goíng to si,mul_ate market conditions and

actions shor¡lC use linear costs even

condj-tions the costs become non l_inear,

.Íf under certain

A third ri.mit.ation af t F -i-s that there is no guaranÈee

that. it uill- give ínt.eger valued solutions. This is a

particularly serious problenr when o¡:trmi eing a sysiem in
øh ich cnly d.j-screÈe inclements in scal_e arè possibte u such

as 'shen dete¡mining the optimum num.ber of trucks to have ín

an organizaf,io:t. I{o}Jever, in Èhís stucly there is no

re-quirêm'Ðnl thar- the. solut.ion be integer valued" The

ErÊsourc€ø øhich is to bc allocated optimally ín this stud.y

is grain, and ther+ is nû probJ-em rsi-th rl.ivísibil,i-ty of a

bushel{s¡ of grain"

a fourth limitation of, ¿p is that it assumes that
decisions arË mad.e j-n a static €nvirome:nl" There is no

consideraticn of the seguenci-ng requi-red f or indi vidual
activj-ties, ft is possãi]e to consider the it.eratj_ve

procedure used in determing the solutron ro an Lp problem as

bei-ng the stages of a murt:*period anarysis, Hoþiever, that
t¿ilL not adeqr3¿lpXy .replesent the decision process in such a
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procêdure"76

Tn this stud yu the problem 's¡ j-th the assumption of a

static Ðnvironenl is ttrat at. cerlaln times bottlenecks may

develop at a port and may temporarily change the shippíng

pât-uê¡¡u This problem could have been dealt sith by running

simulaticns over short t.ime Pexio,ås such as à week. Ho"dev-

ê[,, there was one ma jor concerl:¡ associated wit.h runnÍn g the

s¡-n¡ulaticns over short time p ¡iod.s. IIì old.er to run the

simulations over short tàne periods" the data r¿ouLd have to

be disaggreqated f,rcm annual to seekly cr monthly data"

sj.nce tï¡e only data available for the supply regions lras

annual" ln o¡der to disaggregate luhe data several addition-

al assumpticns a¡r.C a consíderable arnount oÍ extra t.ine woul-d

have been reguåred for the ccJ-J-ecNion of add:-tional data on

bottlenecks etc. It is noi' 1ikely that the slight ccfåne-

nents in the model eroul-d :sarran! the ad.ditíona L '"i ne and

assümpt.ions lllhich sou1d have been required i n order to

si- nulate wiÈh a weekJ-y cr montirly time period" In f act 
"

even Íf some other type cf simul-atiol¡ methori. had been

selected to åeal #j-th the Lr¡obLem of annual datao assump-

tions such as; a cor¡stant (st.eady) f low of, graírì th¡ough the

port f or the period r+hich the port is opeû would have to be

r6charlton s P.J., and T'hornpson, s"c" " 
rt5ímulati-oc of

Ag ric uJ-tura I S ystems s 
Ti ¿ggglg!-_gE_ågEå9,9ÀEgpg!-Ecggggicgu.

Vo1" 210 ltro, 3a {5ept.einber" I973}" p, ,374,
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üto.\r€, Therefore, evën t, hough LP

environente due Èo the data ava.j.lai¡i1r!y

other types of models also votld have had

static enviroriment or constant flows

prairie points tc the ports for export"

In sulniûarT there are at least four l-i

j-n the use of lj-near programüing. Th+se

i) the assumption of linearÍtyu

cLþ5UluCì)

for tll

to assume

of grain

- -.; ^& : ^

i.s study

either a

from the

mit.atí on s

â rê.

i n vloved

iilthe assumBtion oË çç¡1¿i-nty of information"

íii) results are not guars¡fê€c to be in integer fcrmu and

i-vlthe assumpt.ion of a stat.åc environnent is reguired"

Each of these limita trons tras þ+e¡r consi- deredn These

ind:-v:-dua] l.rmítatr-ons have bee n oealt ¡,¡ith as abo ve or

these indivirir-ral timitiati-cns have been determi-ned Rot to be

debilj-taÈing tc th1s study for the purposes of símulation"

.å major a¡trvanÈage of using LP is that, an aJ-gorithim fo::

t.he transporÈation problenu a problen ån llh.ích the costs of

moving a hanogeneous comnoditY from ln) points of supply Èo

{m} r¡¡arehouses or points of deuand are mj.nítoizedn is readi3-y

avalLable for üse and computèr apPi-ication" Thís particular

algori-thim greatly sinplrfi€s the amount of line necessary

to analyse the diff erent alr*ernatives which musi be consj--

rlpred in order to mínimÍze the cosÈ of transportation" The

nodeL <loes tliis ç¡ithout requirång any additáonal assum ptj-cns

other Èhan t,hose inherent ån LP u¡odels,
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Tþe hypothesj-s üpon whi-ch the study l-s fornulated is that

at certain level-s of tolls on t.he St,. LaldlÈoce SeaøaYe it

will- becOne desirable to fitov,ë graín v¡hich currently irloves

vía Thunder Bay through ot.her Canadj-an ports such aS Ehe

Hest Coast or through Churchill j-f t.he handling capacity is

¿'¡¿i1¿b1e" fhrough the use of t.he LP transpor¿atio¡ algorJ,-

thrm at wrll be possiblê +'o dÊtermine at r¡hat Sêasiay toll

levels if ânYE it þsçcllìes benefi-ciaL t'o shif,L grain movement

through ct¡er ports,

The ffodel

The modêl '*rj.Il have as i is purpos,3 the ninínizati-cn of,

the im pacts of alternat:.ve tot-L stnuctures at t he St '

T,ardrencê .seaway on producers and the grain indust.ry, Tl¿e

ob jective f¿nc*-ron às ta minimize user transport charges'

incLudj-ng totlso of moving export graitl from the country

elevator f-o export position" The ccnstraints on't'he nodel

are thË availahl-È expôrt suppti-es in each regÍon"l and the

throughp¡È capacities of the poris. fiJ-geb¡aically u È he

mod.el can be expressêd as:
n

ininimize Z = I
i^

define d

B6

m

I
i -l

c.. x..lJ IJ
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sub j "ct. to :

m

I X. = F. i = 0,I,2....n],1 1

n

i=O aJ J J = rrt,)""n

aÌ]X..>O
tl -

ilrith C {i j} : êpresentinq the uni+. cost of moviüg grain

f,rom region {í) to terminal {j),
x {i j) is the amounL t¡ansf er¡ed f rom the j_ {Èh) reg j-on ro

the j.{th} tersìina}

F {i} = prcductj-on capacity of region i
!f {j) = lhe tir¡oughpr-lt. capacj-ty cf d.enand at terminal (j)

n=iig
m=3
f (i? i = 0 0102", n "..49 then represents the 49 rail_ blocks

in the Grain fíandling and Transportatíon Syst.em. F {o) is a

ilunmy supply ¡l-ock which is used only if the total_ capacit.y

at the ports ís greater than t,he tot.al availabl-e supp3-y from

tb.e 49 rail bl-ocks" C {oj} 1s set tc be eEual to zero in
oËder t.o €û.sure +.hat the totaL cost of noving grain j-s not

af fected by t.he movÊnên'L of gf,ain from region {o) La port
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{j} as this giain is never actuaJ_j-y

not, exist,

ld{j} j = trs2Ð3 then reprÉsents the

i n Canadau namely Thunder-Eay-fasi-Coa

øesÈ-coasL l¡ìrich ì nclr¡d.es Frince

Va ncouïêr 
"

moved because iÈ does

* hrco nnrs €aCílities

slo ChurchíJ"1" a¡d the

ìlupertu Victoria and

By analysing t.he model- und€r different toll rates on the

sÊalEay, the inpact, of a-1t.ernat.ive toll s'tructures on the

producers as well as the amount of resource real-rocation

whj-ct¿ is optinral caÐ be rieterni::e d. The reason f or thÍs is
th at the model :¡i.11 by its nat.ure real-locate reso urces

ef f ic ienily leavi-ng onJ-y the net impacts of changes in the

sy stem ,

ggge5,s¿ss t å.gn _s,å_åbc-Çgss r. s aiqg s_eag_åþÊ_u,ggeslsis g

As sumpÈron s

Prior to tire inplement.ation of the model* an estiurat+ of

the avaii-able grain foc export from each of the rail bl-ocks

had to be mad.Ð' The reason why an estinate, instead of, the

act,uaL amouatu vras usedp Þras the unavailabS-]-ity of data.

Tbe p:imary daÈa for the supp3-y of graín for the 49 raj-l
blochs FtÊr* obtai-n¿d for a såx year periodu 19?1-72 Through
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1916-V7 " fro¡n Èhe Cenadia¡i Gra¿n Commission, Ta ?he dala in
this sourc€:-aci-uded total receipts of prinary grains at

each of È.|¡e prairie poi-nts and wer€ d.i-saggregat.ed for irheat,

durum isheato tlatsu barleyu ETê o f lax and rapeseed, FloHÈv,er,

no infornation rdas avail-abLe on t,he rlesti¡iations to rEhich

ttre grain mowed fcom each block. In orde;: to d.æal wít.h this
problem o it had to be assufir€d t hat a constar¡t porport,ion of

receipts iu each rail block rras subseguently exported.. This

assurrr¡rtion enabled Lhe calculation of the supply of export

graj-n for each block t0 be3
49

C {.kel) = E {!r} ø C (k1} ,/ _f_c 1lr:-3 k='1"'2u3u.." 7
.L=,1

H here C { ke 1} = the a mo unt of t,iae Kth varíety of

exported from block (f)

C ( kl) = the a nount of receipts of t.he K th vari. e ty of

grar-n

graia i€ceiv,ed j-n block {}} u and

E{k} = tot.a} Êxport.s of the

calculation was done f.or each

grains" that is with Jç = 1s2 3 s.

th: graia whj-ch uas exprrted

pa rt,ic TJlar ye ar,

Kth variecy of grain" Thís

of the various types of

."? giving a final. result of
fron eacl¡. of the blocks in a

Th€ next step in the establishmeni of àlee modeL is to
tþtain a homogeneous product which could easiJ-y be handl-cit

vecanadi an Grain C cmnissiono gg$ggrl_gå_e.EfqgEy,-_gl-=9.ê!or
Be ggåe!s__eË_-Iå9åg¿êeaå-_ESeågåe_Pei nt s* t r,¡ i n nípe E t-- c ãnã d ã
Gnaíns CounciLo Ecosomics and statisrics Ðivisj-,fn
19 71 - 1 9't7\ ."
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by the transportation aJ-gorrthirn" The problem þras t.hat t,he

da-'a f or Eeceapts and +N¡;ort-s i ere in t.he f orm of bushels

øhile the freJ-ght rates $dëre availabl-e in terms oÈ ueight"
ln order to overcomê this prcblem, eíther the bushel- volumes

could. be changed Èo veåghts and thea agEregated or r,he

freight cate per unj-t of raeight could be changed t.o a

f,reigh't. rate per bushel for each type of grain. 'i,üíth the

latt,ero the av*ragç freight ratê per block r+ould vary each

year wj.th cÈ¡anges Ín production and export patterns of the

r¡arioìis crops, Thèrefore" the former arternatíve lias chosen

for this sÈudy iÊ order that ctìanges in pcoductj-on Fatterns
can be sho'an in cif f erent amoun+Ls of total prod. uction

instead of in dÍfferent freight rateso A second advantage

of, tl¡e f,ormer approach :-s that rt gives a constant fr+1ght
raL€ over tir¡e makixìg coaparisons fron year to year sinpler
to understand"

ûne othË calculati-on had Èo be nade bef ore ttre model

couLd be inpremented and that ças the cal_culation of, t.he

freight Ëat.ê t,bat sourd be charged for the moirement of grain
fron each of, the point,s of supply - in this case each of the
49 ¡ai1 blocks. The f igures which were ot¡tained Ër on t he

canadåan ffihea t tsoard +r.er€ i n the f orm of cent,s per 1 ü0

wefght, f or each. of the supply points. Th.ís +¡âs transforlaed

ínto an av€rage raÈe for each or the brocks by weighting

*ach praS-r.i-e point 'øith the 10 year average receipt.s f or
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t.hat pcant. Each of these weighÈs øas multipJ-led by the

f,reiEh.t rate for thaË po!.nt and t,hese values ¡'reEê total-ed

for each block i-n order to deter¡¿íne the average rat.e f or

each block" These vaLues u€re then divicted by zÐ to create
a rate per tÕrr insteaci of a rat€ per 10t ueigirt"

Gisen the above model specì-fication and dat,a, it Íras

possibrle tD run simr¡.lations und€r different to11 sÈrucLures

on the St" l,a1,ireÐce Seawa)¡ in order Lo det.ernine the

in pacts of such changes,

lhe first st€p Ín Ètre analysås <letermined l¿hat the base

period or .base y€ar f or the suBgly of grain for exporr. uas

t,o be" ûne of t.he alteroatives uas to use a singJ-e year and

si¡nurate on the irasis cf, that yearu sÍni3-ar to t.he sturly

done by CCTCRze i-n which all calculations îrere marie cej_ative

to the crop !rêar 19"13/714, The bi_ggest wea'kness with that
type of analysis i-s that. t.he year used. as a basa peniod nay

r¡ot have been a atyp!-catr-, year for the irìdilst.ry, nalcing any

generðlizations uhj-ch car be drawn from that. type of study

anbigiousÐ The biggest. advantage of such a study, tro'r.lever,
-is tha'L it ãvÕ¿ds +-he addi-tio¡al tÍmey €x pense and con f usi-on

that ar€ insslved.,¿hen simuration is done using different,
tj-m'e periods ar¡d then anaJ-ysing Lhe results frorn each

d:.fferent. period,

r-eComn:-ssi-oa o:l Èhe Cost of Traasporting GraÍn by Rail_uop. cít 
"
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The alternatives to using a single base period Ëor

analysàs are to use a 3-ong tern or short term average" Å

shorL tern average Ís not nêcessa:ily better Èhan using a

síngle year for a base period.o Ðepending upon tire years

j-nvolved the average value cf a two or three or even a fi-v+

year period may not be any mor€ å typicals o the i-ndustry

than a on€ year base period j-s" A J-ong term av€rage has the

adva¡ltage of at l-east appearing to be ,typical{. Hc w€veru

in the case of Canadlan export. grain there are tlyo problems

with a long term average" Fi-rstu since 1970 o althorlg h the

total of CanaCj-an ex¡:orts has shol¿n a subst.ant,j-al aaount of

variabì-liÈyu there appears tc be a lrend of -i ncreasÍng total

ex ports olreË time" In aCdi+.ionu t,here is thÈ pro bt+m that

forecasÈs f cr f,uture 'expcrts of Canådj-an grain indicate that

there røill- be a tendency ta i$cieasÊ to+-ðJ- exports over the

next few years. ao Therefcre" a long tern avÊrage for

su ppli-es i¿Í11 very likel-y uaderest'iinate the impact.s of

changes ov,€r t.he next tew years, Lf it llere used in a

simul-ation. the best alternative to t,hese optíons i-.su then,

to use a fa5-rly recent ]tear as a basis f or sj-mulation and

as.Enme ¡hat this yêar is ? typicalü in the grain ind r.lstry.

That type of. analysis "øí11 inore accurateiy refi-ect the

impacts r¡hj.ch v¡i1l result fron íncreasing exForts in the

aoÇovernmenÈ of Canadau lial]
ci+-no p" 54,
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future than would e'j-ther a iong or short term av€ragêÐ

5a$FLe simulations 'detr€ doce *¡Èt.h both 1916/-77 and

1915/'i6 crop yeers o Tabl-es 26 and 27 of Appendix .l show

that. redist,ributio¡ of supplies cf grain f,ron Thr¡ncler Bay to
'¿he tr{est coäst ports Has the same fo¡ both years" For this
reason f,uïtxrer sj-mul-ation sas ,ione only f oc the crop year

X976/77, the Iatest y€ar for i¿hich informa.tion i{as avaiLabl-e

at. the tiure of $r!ti¡q,
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gË4eËEë_g å__ gsås !gq- å gÐ_g ggql g5Ãg Eg

.gL e-Be !sÊ_9å_gsååe_!gs_år sgåelien _ g sgps s e s

ïn order to evaluate t'he ínpact of t.cll changes at t.he

S€away on the d.is+.riirutíon of grai n supplies at t.he r¡arious
port.so the moûel Ì:a,1 to be rurå ovêr some relevanù Ëange of
tolls" The 'lg7g toll ler¡el i-s aè $0" 59 per tonrer giving a

basis f cr tlie range to be selected , Simulation s {/rer e then
run vith a range of tolr-s fron 5i0,00 to $2*ûc pe' ton" with
incr¿ments of 90.05 per Ècn in order to deternine the
ì-mpacts of alternaÈive toìl reuels on Èhe graín handting and
transpcrtation syst€m"

Ther€ úr€re several r€asons shy a tol1 0f $0. c0 Has

estal:l isheô as a floo' for the srmulations. Firsto in a

sttidy of al,ternatj-ve toll_ struclures" and their impact on

the movement of grain" higher as vell as l-ow+r tolL Levels
utust be consj-dered in order for the analysis i,o be compJ-ete"

the t.oll level of $0,00 is not so far fron the current rotl
levels that resui-Ès frsm simuration of torrs at, thi5 level
wouLd be neaningJ_ess" Sêcondu t.he St" Lal¿rel¿nce Seaway.is

sxThe SÈ, La+irence Seaway Àuthorityu The_Sgaa¡Ay, .opqEa_
F+ggs€.,--qsÈtoqf,a=-ålalss!Lqså:_lgf:s. iótîã;ti-=*=ñË¿ sr.!aiùrence Sea${ay Autholity, 'tg77j p"- 3,
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the onry waterway Ín North Ãmerica ;*hich has tolls, ea ¿n cl in
srdÊr to fuJ-ly aïsrder the guestion of how toll structures
af f ect d*mand at r-h,e portsu tcrls at re vers cf $û " 0c ,¡rourd

have to be included" Àlthoughs concept_ualtyu the concept of
negative tclls could have been analysedo, there is no

existing sit.r¡ation i¡r Nor¿h anefi_ca shere negative tor-rs
exist and the idea Has given no f urtrier consi-deraÈion,

The highesè toll l_evel såmularerlu &2.0C per tor¡ s Has

select,ed as iÈ enabled a ! re asonabl_e¡ range of alternai¿ve
torr levels to be analysedo whj-le not êxtending too far
beyond current to.ll l+vels, and what couXd be conside¡s¿ as
a relevant rangê"

ïn order to test. the modelss a.bility to disbribr-lte grain
to various porrs, a tríar sÍmutati.on rías run çvith 19/7/1g?g
supplies of, ecport grain and at the averaqs toLl level_ for
that crop yËar l¿h j.ch was $0,4833 per t.onu The actual
distribution of export grain to the port.s in 1gi7/19?B ras
55% th::ough Thunder Eay" 408 thror¡gh Èhe wesr, coast and 5?,

through Churchili-" I¡l the model I SZyn, 45,1,)d and 3% of t.he
Lotal anount of exBoit grain noved through Thunder Bay" rhe
uest coast. and Churchill respectivelyu v¡hen simulated. ç,ith a

$$ " 
¿lB toll . This is only a f eø percentage points rerßov€d.

from the actuar movements through Èhe respective ports,

E¿The guestion of .i
lvarerlrays is currentl-v

mplementinq user chargês Ðn some
beÍng deþat*d.,
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Given that. the mod.er- si-mulated the !'rear worrd* condi-_
tions reasonably lreL3- in t€rms of t.ire d.istribution of grain
to the various canadian porÈsr it øas reasonable to assume

that it v¡i1r have the abrl:-ty t.o simurate accurately und.*r
alternat.ive t011 st,ructuresu Given this essum ptionu it was
po'ssible to simula+ce movements under alternative t.ol1 struc-
tures on the St" lawrence S€auay"

ESEes Ë ç-sg-ågSessqlisÊ-gs1åå_sB_lse_essg&çteesgs_ås-gb 
e

9feåe-Igdusrry

There arÐ seye¡aL

ti on i nd ustry vho r+å13_

St " ta !/rencÊ Seâ.i"iay"

i) the producers

ii) ihe ports

a) Thunder Bay - Stn

b) Hest Coast ports

c) ChurchiJ-t

iiiJ the Canadian econoirìyu and.

iv) ttre t¿orÌd Eraj_¡ rnarket,

In ord.er to calculaÈË ho+¡

affectedn j_t j-s nêc€ssary to .refe¡
4 shoss the o¡.ltimum dj-stributian
ports" a: wj-,Lh alt.ernaÈj.ve toll_

partrcS-pants in the grein transporta_
bç affected by raisj-ng r-_olls on t.he

?hese arê:

Lawrence Seavay

eac h rJf Lh ese

to Tables 4 and

of export grain

sÈructurês 0n

grot¡ ps is
5" Table

to the
*r-h e 5t "

a:Assuming no capacj.ty consÈraj nts at the ports"
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Laç¡r.ence s€a\,Jay" The information for Tabtè ¿l is ol¡tained
direct-]-y frcm the compu+-sr outputs shown in Appendix 1, The

infor¡nation i-n ?able 4 can be thought. of as ¿ha denand

.schedule for eacå¡ of the ports çitl¡ alternative t.orl l"evels

on the Seaway.

Table 5 shords the breakdc¡,{n c costs of moving the export

9raån tc port positi6¡ under alteroative toll- structures"
The usercost reprêsents the amcunt of transport costs paid

by the Frod ucêrs. Thrs Íncludes the payrìents made or¡ the
cro*r Rate and the tcll Ðn the seaway. The other Çost

represents the differencç betu€€a what the producer palsE

and ùrhat. thç rail_ costs actually arê as det,ermined by the

CCII'GR" The d i_sLrj_bution of this if f +rence is currently
sp!-it, h¡etuee¡r the railr,ray and the government, The inf orna-
tion in these tao tables is vírtraally arl- that is needed in
ord€r Èo d.elin€at.e the eff,ects of art,ernaf,-i-ve tolr siiuc-
tures on Èhe Seauay on each oi the tour groups,
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Tabtre ¿ð

?he Nr:urber of tons {ü001 fiovl_ng Througir the ports
Under ÂItsrnat1ve Toll_ .Levels
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Tai:1e 5

system costs'rrvrcrer Âlternative Tolt structures
==== ===== ==================== ====== ====== ===== === ======= =
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e qûther CosÈs i.ncl_ude "ttreposition shich are not included
nerè ca lcula ted usi_ag Snavely a g
determåned by the Ccni_ssion on
{1 974} u '

rai.L cosÈs for moving grain to Êxportin the Crou Rate" These oÈher cósts
convension f,igure f or the Cro+¡ Fate as
t-lìÈ Cosrh, of Transporting Grain by Rai-l
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.IEfests on ProducÐrs
_<__Ð__<

?he producers effect.s of higher toj.ls on the Seaway occu¡
in tso different vayso liirstu the addÍtional_ cost l¡ould be

fe-l-t .r-r1 the fo¡m of a srightry rower f arm gate price on

grar-n movj-¡g through the Seaway, The toi_al impact of this
r¿ou-l-d varl¡ deperading €n t.he amoünt of r¡rain moving t.hrough
the port of Thunder Bay. The amount of export grain in the
modeå movi ng through the seaway varies from 3"6 urill-ion ËÐns

wit.h to]-ls set at $2,0Ð per ton Èo iJ" 1 nill-ion tons u¡ith
$Û" 00 toi-i-s 0n t.he Sea,ç¡ay {Table 4} " ltit.h tol-is set at
$0' 90 per ton u 8"0û5 million ions of export grain move

through the Searøay and 1 't,5?1 mill_ion tons movÊ througii t.he

west coast {Table 4} Àt this t,ol1 åevel, any further
movêmenf of graJ-n through the nesl coast FOrtS becomes

impcssíble rlua Lo a lack of ar¡ail_able capacì-ty,
Fron Table 4 it can be s€eß,p assuming no Ðe'orrting of,

grain, for a $0" 01 increase in tollsu the total cost
iscreases $1i1 Ð2b1"sQ if the rlistr ibuÈion of, grai-n througbt
the ports does not changê f rcm that simutated ,,sith $0" 0C

tol-l-s" Siruilar1y" it ,can be sÊen Èhat if the distributj-on
of grain to the ports does not. change fro¡¡ that simr¡l-ated
,for $2" û0 tol-l-s, the i-ncrease in tot,al_ cost given a $ü,01
Íncrease in t,oll-s is äJ61161"û0, This cost r+ould be

d,istributed aevenlya tc a}]- producers in,weste¡¡x Canada due
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t.o the pooJ-ing of export .sal-es for clìÊ board qiraics" There

are apprcxímately 155r0t0 permit. i¡ock horders j-n ,,,¡€st,ern

Canada, Thrås, the increase j-n cost to ¿.n Índivi-dual
prorlucer :¿ould. be l-ess than $1"c0. oa ttre averåge +ach

farmer in rd@s'Lern carlada produces i 30 tons of, grain f o¡
âxport' rn f,actu Ëor a}l pract.ical purposêsu this ccst (the

cost of l-ower export prices for grain moving through the
sea\f,ay) ldould be uero,

Secon¿u tbere is a ser of producers sho r¡ill_ feel the
impact.s of higher tolls in a morÊ serious and direct manner.

These are the producers vho have to reroute therr grain t,l¡at

would have gone throuEh Thund€t Bay harl t,he toll level_s jl*en

l-ower" The cost per producêEy p€r blôck," as shoHa in Tabre

6, A ccmplete description of the block nunbers and their
correspondj-ng t'ranes is sho+¡n in la jlf,e 2g in lppendix 1 " The

tcostss Ín TabLe 6 are calculated by mu3-t,iplying the voåume

of grain {1976/1913) exportecl fran t.hat bl-ock by ttre
diffeEence in the crolìf Rates of iuoving g'rain t.o Èhe idest

coast instead of to Thund.er Bay, This number ís then

divided by the nunber of pernriÈ hord.ers in t.hat block in
order to d*termine the ¡costu per producer,
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Table 6

cost Per Pe¡mit Ðooir FioLd.er of Recouiinq Grain l'rom
Thr¡nrler Bay to The ldest Coast

___:====:====:=

BIOCK# COST PER
PRO DUCElì

BLTCKíF COST P¿TÊ

PRTDi'CER

00
û1
t3
05
UT
09
'tnII

13
,t ¿-

,1 .7

'? (å

2i
1-}LJ

25
27
29
3'1
33
35
37

¿+{

43
45
t47

49

$0.00
0, 00
0.00
0. 00
0"00
0,00
rì J'ì 

^v s v'J

0, 00
2C5" 04
1ü2 " 89

97" 35
39.55
t-[7 "99

1 23.08
102 " 14

1" 46
1t)3 " 67
'¿59 

"g',l313, 3 6
0"t0
0, 0CI

0,0 i)
0. 00
0"00
0"00
rl n^\/ðvv

þt
^1
63
64
71
'r2
73
1t4
75
76
77
78
ta
81
82
83
8l$
85
86
a7
90
95
98

$û.0ü
t"t0
0,00
û"00

30Ð.72
23Ð "13
226 "390"00
142 "t+84. 87
1 09 .40
110.93
136 . ',|8

5 "24
0 ,00
0"00
0 .00
0"00
û"00
0"00
0 ,00
0"00
0. 00
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ït can be seên from 5'abl-e 6 that changes in the toll
ratÐs have a lini-ted e fect upon individual pioducers i¿ithin
the affected bi-ock" These i-ncreases can be as 1i_ttle as

S? "46 pêr pernit, book hotder per block per annum. lTouever"

shen the tol-l- level_s e¡Ler the currer¡t toll j_evej-s $0.59 per
ton the increase in cost to the producer in the affecÈed
bl-oclt is over S100"00 per producer. lthen the to1l levels
become ev€n hj.gheru thj_s cosÈ per prooucê¡ goes as high as

's30c. ûc" rhi-s crsi change has been carculated at the croÞ,

Rates and. -i.t the raiå rates are raised tc compensatory

l-evêl-s then these f iEures s¡cuLd be increased by 2" 5 t.o 3" 5

times, !iittr the êvêr declinång number of prod.ucers, t.his
increase in cosÈ per affectecl prod.ucer wil_r I-¡ecome even

steêper 
"

From the d.iscussion above, .it can, be concluded. that the
cost to individrral produceËs is not parti cular.J-y largeo
given thê current rare st¡uctu=e f,or bot.h toll rat€s and

rail raÈês" HÐv¡evÐr, the costs to producers become more

signif icaflt o at least t.o certain groups of in di-vidi.lalsu as

t'he tc11 rat,es increase to hi.gher leyels { beyond $1 .0 û per
ton) and it cÐI[perïsatory rail rates aËe ussd."

Xt shouj.d be made clea¡ that rhe totaj_ cosÈ to i_he user
deterni-ne,l by this model is biased dovrnsard rom the actual
cost" The liqgest cêuse of, this do'øl¡warrC bi_as is thc naturê
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of the nodel" and the ôssump+_j-ons ¡,¡hich are mad+ en the
moriel-' -?he mode-]- assunì€s a steady fl_os of grain from the
point of süpËIy to ihe port, as weII as a steady or coss-uê^t
demand at the ports. rn actuality, a temporary shortage of
supply at one of the bloclrsø or a surgs demand at- one of the
ports could result in a I ess effi_cíent distribution of grain
to the port's -.han i-s determined by the moc.eL" TTie model
mini-mizes tt¡e total- cost to the user" A3_though th e canadian
Hhe¿¿ Boardy when determin5-ng deliveries Èo Èhe Fort.s
cert.ai-nly ccnsi-der.s the transpcrt çssL, due to the nature of
ti¡e Grain Handling and Transportatíon system t.he actuaJ_

costs t¡ill be higher t,han the eoptínun costu levç1 as
determined i-rì õ. 1iÐËar progreüruirg moder-, F¡hen th+ cost
determined by the model used i¡l the study is compared rsith
the cosc rlet.erm j-ned by CCTGR, sb it. wès found to be under
est'Ímated by as much as 1g Fer cent. Theref oreø âry sâvi-ngs
wJrich ¡esul-ted frcn rerouting grai.n in the madel ilêyu Ín
factu be some'u¡hat l-ess than .t.he savings whåcir are actual_J_y

possible for tÌ-ie users of the systen,
rt can rle co*crud'd frcm t,he above that i.n the event of

higher tolls on the st- Larvrçe6ç searrayv 
'eroutin g of grain

througb cther pcrts racuJ_du at, least j.n Fart E of fset. t ire
costsu but thaè *r-otâI cost tc tbe users uo urd str 11

a scc mmÍ ssion
^i ¿VH6 UJ L'

the Ccst cf Transpcrting Gcaín by Rai1,
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åacrease"

Appendix 2 shoas r+hich rair br_ocks supplied the easr and
l{est coast undes alter¡¡atj_ve tolj_ strurtures o Froa thesÊ
maps' iÈ can be concluded thai: th+ boundary determiníng
shi-ch direcÈion producers shJ_p therr export grain, moves
easLvard as tol_Ås on the St. Iaurence Seaway increaseo
E{ €eg!E_eË-êl3esga!¿ys_r så rs_eq*åþc-geslg

Tiee effects Ðri the ports are j.n t.he form of redistribu-
t.Lorr of the receipÈ,s of export graia at the ports,

The informatj-on j-n Tairle ? is derì ved frr¡m ?able 4o The
rate of change af i,oÈal tonnaqe repres+nts ,che a:bsoLute
change in tcnnage nor¡ed. trrroug.h the i+esi coast divided by
the air*.olute change is toLl_* for the ¡¡arious tolj_ ranges.
Simi]arLy, Èhe rate of cbange of user cost in Table B is
derived f arm yable 5. Ti:e calculat{sp of, t.h+ rat.e of change
in Yable I is done by divi_ding the absolut* change in use¡
cost i:y ."he absoruÈe change in r c1r- f or s¿sþ to-r-t range
specif,Íed.

Tabr-e g shows rhat ovër .t.he sinur_ated range of torr_su the
rate of increase in totar- cost to the pioducers d.ecreases as
ehe toll- level increases" The reason for this is Èhac w:.ttr
higher toll- Lev¿1s, less graia move,s through the sea,.day"
Th=sefore" the incieas€ in tofar. cost for å given i_ncrease
in tolJ-s breccmes smal'er as the ebaseà tor-r increasesu since
there is less grain moving.thrçr:g¡ -,-he facility, For the
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rates of change i-n ttre nuraber oi Lcns of grain mov*d tirroìrghl
ihe sest coast, as shoi*n in Table 7 ot.her than in the range
of S'1 "00 to $1"50 toll_su the råt€s of. chenge -;n the number
or Èons of grat_n novêd t.hrough the t¿est coast, inc¡s¿se.
These ¡ates of change can be thought of as the eLastj-cities
of denand at the v¡est. coast, wi-ti: vacious tolt structures on
Èhe St, LaÍJrence Seau¿y, In the $.1" 00 tc .S1_S0 toll_ rangÊ
a peculiar situation develsr.¿ räsuIt,i:rg in the rate of,
change in this range bei-ng much 10r'er than the EAtes of
change in cthe¡ ranges" Tire b-r-ocks iavolved are #750 #27
a¡rd +É 15 name ly Saskêtoonr prÍnce Af i¡ert SCIìrih and KamsacJ<
respecti'JeJ-y.

Äs the br-oc,c res¿-sii¿f,sçnre runs armost perf ectly in an east
west direcÈi-on o 'shereas cther i¡l0cks such as r{edic¿ne fiat,
block #81" are ofien almost circur-ar in sirape 0r at J_ea¡;¿

run ån a north ¡+esr-southeast or nor+-heast-south¡^rest dírec_
tion' the rerative cos+u of rerouting the grain from east, to
l{Ëst will l¡e less t,han wÈth a more typical blccko ,epr.ince
albêrt south' i-s ar-so a bit unusual as it, is a very J-ong
b10ck running north/south" ïn the $1" 50 t,olr- siurulation,
this partj.cular block moîres grain to Chu¡ç¡¿itr1 rathen t,han
t-o Thunder Bay for the first tim€" The unusu¿] nature of
t.hese tao blocks results j-r¡ the relative increase in Lotal
cost of reroutrnq grairr for th.is b-Loclr being Sess t.han j.È

would be for other blocks"
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Tabl-e ?

Bates of Change in tons i{J00} ofi{Ðveüents of /,lrain Through the I+âst CoastGiven a ${.}.0i Tc.l_l Increase

===== == ======= ===== ====== ===== ==== ==== ==== ====.=== = =

= = = = = = = == = = = = = == = = === = = == = = =_! = = ==.= = == = = = = = __ 
=== = === =

TûTL RÀIüGE

0 " 00 0,50
0" 5û '1.00
i,00 1"50'1"50 2"0t
0"00 2.00

RÀIE OF CT¡AI{GÊ CF TOTåL TONNAGE

53"257
5b.256
20"203
60 " 

t¿97
r+7" 553

a S0,01

TO ÚS8ft5

Tabl€ B

Change in DirecÈ Cost Èc producÊrs Due Èofncrease in lcïl -tevels
==.===== ===.==.== = ===.========:= ====== ==== === ==.=

T'OLT R}|NGE RÀTN OF' CHÀNGE TF CÛS'I

$0.00 0.5C
0 "50 1. ü0
1,00 1" 50
? "50 2"00
0,00 : 2.0û

#112814.20
84252" 00
6916 ',| .60
50799"20
7 9256 ,7 5

= = = = = = = == = = = = = = == = = == =.= = = = =.= = = = == = = __= = == = =.= == = ==== =
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!{it.h these two l¡-Loct<s havir:g this pecuJ-iarity" a smaller
readjustmenf- of grain iuoving fron Thunder Bay to the Hest

coast is sufficient to obt,ain the same rel-atir¡e sav!ñ9 Èhat

¡+ould occur rsiÈh rerouting qrain fron â more typicar blcck.
ïn ot-her sardsu one wouid expÊct thÊ rate of change in total
tonnage moved to the west, coasÈ to be somesira*,. greater than
vrhat it acf;ually is in t.he simulated t.ol-l ranEe of s1" 00-$ 1 "

50o due to t,he pecuì-iar nature of t,l¡e brocks involve.å.
Gíveü the a.i¡ove exception f or the one parNicurar Ëange of

tollso the rate of chaaEe of total t,onnaga noved through the
'fJes¿ coast is incr,€êsing as tolrs on t,he st" La iqrence

seaway incsÊâ.se. 1'his fl¡eans that ad,dit.íonal sa vinqs a e

possiblee* rørth increased novemer?Ès of giaÍn lnlestl.iard"

resulting in a decl-i-¡ång rate of change of torar cost to the
user as the t.olls are increascrl"

ft' is also possible to concLr.lde t,hat in t.he current. toll
.range of S0,5 0 Èo .S1 

" û0 a tcn, a $0" û1 per ton increase in
torl-s i¿il-l- result in an aôdit i.onal 56v2 56 ton s of grai_n

movj-nq to the t,les+_ coast " å,].so e a concLr¡sion that is
perhaps êveÍl mor€ signifi-cant, is that. if Èolrs go abcve the
$0"90 p€ri tcn leyelo tha curreût capaci.ty leyeìs on ihe r¿est

coast will not be adeqr¡ate t.c handle Èhe demand,, Al.r_hough

the node]. såmulat.ed an ir¿crease i_n t.otal cosÈ of $59ggû.40

E6As inorê
increase become

grain mov€s
.less"
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per ,s0,01 increas* in tollu in t.he .Ðange of. ,$.1.00 to .$Z"AA

tolls per tonv on,Çe the lsçsà coast reaches its maximun

handling capacity" at thÊ leve-l- of $0,95 pÐr ton" thÈ actual_

increase Ín t.otal cos-us given a 'l cent íncr.-:ase in the t.ol_l

}e¡¡el- uas found to bê $?áu5"r1,,0ü* Thus $75"5I'T,00-$5gu9Bû,.

4=$16,530.6 0 per a&nuü r*ci¡ld i¡e .l_ost to the users of the
system each year! s" This Loss co uld be recapturerl províderl
that tï¡e hand.ling capacity at, t.he v¡est coasÈ ports *,as

increased" Thê total cost to t.he sysÈems lEould be 2.67 sg

tines this amount or approxirnateJ-y s45, û0û per annum,

This is reLaÈively small cost îdhen compare<1 to ouhe tota-¡_

transporÈation costs" thus the pressur€ fron highe¡ tol_1s

on the st- Laurence seauay vii-i- be unlikely" hr itse lf a -LQ

resul-t in increas€d capacity at the west coasa porrse unless
th e t,oll j-¡rcrea se is as high as $0, 2 0 t.o sc " 

j0 a ton, a e

I{ogever thís pressu:e in combination r.¡rÈh other pressuEes

such as increasing total exports could very ¡+ell call fo¡ an

expansion of the west coast, facilitieso unless canada ås

willJ'ng to face the possibiri¡"y of -r-ost. sales of exporr

azåssum!_ng current êxport prices and tÈory grain ratÊs f or the raj,lÐays arê i_n

ESCCTGRe s f igure fon increasi-ng thefor t,he m t o be ccm ¡;ensator y"

sEThe increase being phased in by
Seal'lay Àuthority f,rom 1 9?B throuqh lo
È.on increas€e

he crow or statu-
existence.

ctror{ ¡ates in o¡der

the S t'
1980 i.s a

f.a r*rence
$0" 2t per
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gr aLnè

The ef fects GG the ports t,heuisel_ves in terns of
put aEe rela_t.ively €asy to determine, Íable
breakdo"øn of the d¿striburÍcr tc the ports unrier

to"Ll- structur€s,

fhrn¡rah-

4 gíves a

dif ferent

Perhaps Èhe ¡nos"t important implication of these fi-qures
is that the handlíng capacity for the'øest coast ponts røhich

leas t¡een dete¡mined to be 'l'l 
" B?5 rnillj.on tonseo v¡i1I no

longer be able to meet the demand for their facilit.Íes when

tolls on the Seasay reach $0.95 per roÍ¡ð The cost of not.

íncreasing the capac:ty at the r,¡esÈ üoasrd giuen exports at
a 1977 leveå, has been deternined above to be $ i6as30 per

annu$ per $0,01 rolå iï¡crËas€" This is a rerat.ively small
cost to the systen as a whole, fiowever, if there are lost
salçs due ta an erccess demand at. the .øest, coast therr the
cost woulc1 become sign:-fícanè1y higher"

The port of churchílr is unaffected by changes in the
Èo115. ünder all- si¡ru..Lated contlítions, +"he capacit.y at the
port of Churchill '{as fully utiLized,

For the Fort,s of Thunder Bay and t,he St" Lawrence

seaTdayo the impacts of higher t.arls wil_l be felt in the form

of decreased danand for port and seaway facili+-j_es" The

major henef it of higìrer tcLls on the seaway woufd be f ei_t in

s0Grain HandIàng and
ÇqgSË_Sludl¿ op 

" cir , o Ii ,
T ran sportaÈi on

'lô0"
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the fcrm of increased r€vênue for the Sealrray ahiç¡ p¡ou.l_d

make t.he operaÈion cf the sea*ay a üore vi-airre onê" The

increase in r€vetri¡€ to the seavay f rom a $0" c .î inccease 
'ntoll levels is approxinai.ely $91,3q0 given that the incr€asÊ

in tol-ls oli-ginat,:s f¡om a to.l] of $0. 60 per ton u tha t is,
69 e134"C00"0C times $0.01. As grain inovements througtr the
5Êaìray represent al¡ouÈ 1/i of tot.al ronnage moved through
thÊ sea'dâYv t.he total increase in revenue woulrl be in the
$ange ai .$3 c0et00' rt such irrcreases in revenue ,,si1r be

enouqh to enaþle the SËasay to be a seLf supporting
operatíon rather tir¿¡ have the structure deteriora¿e and

become obsolete"va then j-t may be ín t.he interest of t.he

transpcrÈatåon j-ndustry to have higher tcIls,

Eb e-Ç¿seËseå_g¿gsÈÈås!

The magnítude cf the ínpact that higher torrs r¿ill have

on Èhe rai--LT,iays and taxpayêrs can be seen i-n Taf¡l_e 5 i-n Èhe

coÀumr¡ laberled other ccst.s. over the entire range of
t.ol-ls¡ the Íncrease in other costs per $0.01 increase in
toj-ls is $ó.6ç5 mil-Låon, For the range of tol-ls f,rom .$0,00

to $'!.00 the increase in other cosÈs per $0" 0'! in tolls is
$3 " 8385 rnillion, This increase in oÈl¡e¡ costs is small when

co*pared ta t.he total of these othe r cosis. r f the Fai-r_

e Ê A rlevelopment
Lransporlation system

vhich ccu-trd cost, the grain han,Jling andfa acre than higher tolls ui1l,
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ra res ?r€re to becone corop€¡satory then a

magniLude t"iculd biE payed by tire producers,

ccsL of r.h is

r-t is unli-kel-y that tol-l incrÊases sn t.he st_" La¡+lence

seaway wil-l have anY substantiâl effect orr catadaa s ¡losltion
as an €xp.rtêi of graln" Ãs lcng as the raålrøays can
co ntinue to d.eliver the grain to che west. coast pon ts and

the ports can handl_e the c hang j_ng vol ¡¡sì çs ther e should be no

change ån Canadae s pos:.tlon as an exporter" llosever, r+i_th

an Ðver increasàng demand fcr sest coast f acilåties t.he co.st
of any stûppage of work at the sest coast due to a sÈrike,
or bottl-enecks in the rair- systemo b=comes rej-ativ+ly
higher. Tn fa*t problems such as tl¿ese do affect canadaãs
credibility as a supprier of grain f,or exportand incrÊa,sr-ngi

the tolls on the Seaway do à¡ f,act increase ihe risjc that
exports urll be losÈ."

This sould mean tha+o given higher tolls oÍi thê seaway,
in o¡der to ensure canada r s posit,ion as an exporteru
additicnal efforts in terns of Iabour/management r,¡lations
as wer.L as :-n the streamlÍning of grain novênÊnts throuqh
Èhe lìocky I'lountains would -be nec,essary"

EeeåÈ-å¿!ueliss

Canada only has a small share Ín t
magni_tude of, the impact.s on the

he worlcl markeL"e" the

worl-d. grain market are

seCanada has i5To ta Z{}% cf,
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furt.l:er d

¡n+.1-^ : ^PULLù .¡_S

i.n crea se

+"o lLs on

the vorld

ininÍstried as the redj_stributj-on of ql:ain

less than 17" of Canadaås total exporÈs"

in t,ol-ls" Therefore j.t, is unJ,ike.ty r-hat

n:iie St" tawrence Seasay ¡ror¡l_d have any

grarn mari<et"

tû otlts¡

for a $0,01

changes in

impacts on

?'t.3



ggÅ grg$--Yëå- *ggeåJçAgJgU.ê *-åågI IåEåg gs 
-å{ä .-ggçg4ëggå å g¿s t{S

!,s lås¿_Isp,!¿ss!¿s,!s

r'dhether or not. to alter t.he seetEay to1l. strr-lcture is tire
central poJ_rcy quest.ion. At first, the ansidetr Èo that
questicn may seem rather obvious" Houeveru there are many

underlying features t.o this questionn For exam¡rle, one ot
the many concessions necessary in orrier for passaqê of the
le<¡is3.atj.on favourån g constructinq the seavay was t,hat tire
Sea{'ray be self supportÍng" This concept is more conprex
tha* it apFêaES as ¡aany similar types of transport sysr,ens
aÐe either paEtiarry or fuf.ry sur:sidized by govêrnment,
Det€rninat.icn as to øhether t.he sea.dal should ,be reguired to
l¡e self supporting tras beyond the scope of t hís study"
llo*¡everu when toll structures arê to be alteredu the Searjay

can not. þe considered simply as a cl_osed syslem" Argunents
such as Èhose proposed by tlie st" Lasrence sÐaçley Authori-
tyu which stated:

rn assessing the pcssl-hle impact of the proposedircrease {an increase in tcll level-s on thè sðar,rayis_beinq phased in over the three year per5-od from'¡ 978-198Ð) " it was f ound that prãsent t.c1Is on r- hËSêaþray constj_tut.e a n,ery smaIl" por.t,ion of bo thtransportat.ion cosÈs and th€ value of the major
com modi- ties movin g vía the wat,erwaye s Þ " one wou 1dçxp€ct" theref or€e tliat tbe proposeo increase vri l_1have lÍt.t.Le or r¡o adv€rse lmpãct. upon the forecas.L
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rate of grotíth in Seaç¡ay trafficag

nust b€ consrf,ered to be shcrNsighted. at besÈ. Atrthough the

concl-usion may ù¡e correct, many other f actors shou].rl aLso be

consi-deied in the aaalvsis"

These fectors can have iuplicaÈions not only for the

seaway ítself, bul also for other ¡:arts of the transporta-
.Llon system anrl the Canarlian €conony, l,fith respect, to a

conmorlitl' such as export grainu for r*hicir the elasticity of
demanü is high and for ffhich alternative deliyery rouLes for
eKport. existã evës a sma-Ll change in the cost, of moving a

comnodity t.hrough a part.icular route may rêsuLt ín changes

j-n 'lhc a rnount of ,the commodl-t.y moved Èhrorrgh th at. part icular
roüte"

rn t.h¡-s study'' it iras observed from both a theoretical
perspective and. application of the mod.el useðo that changes

in the toll levels wi 11 have an ,e f fect on ihe arnount of
grain movJ-ng through the st. Laucence seaway, rf tolrs are

raiserl on the seawayrs+ several 5-mpricatj-ons fo11ow and need

to be consider:d. Higher talls on the seeîday',¿rll- resurt in
ROre export grai-n noving through the uest coast a$do

t,hereforeu less export grairr moving througli the seatcay"

s sS t. Iarrdrenc+ SÊaway
lgqb*-sLeÊg5llgs¿ oF, cit

e4Å situat.i-on uhåch Ís
of, tolLs"

Àut hority " Qgg,gaË,tgås^s_-ggr:
h¡lâ9 }/Ð qã

much nÐrÊ .i-ikely than the Ioøering
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Th uss sÊveral- etf ect.s or implications resulÈ from raising
the tolLs on the S€aäay.

i) The revenu€ íncreases accruing Èo the sêaüyay authori-
ty may be l-ess ihan expectedo due to a reducti_on in the
amount of grain moving througir Èhe Seaway"

i-i) Due to t.he complenentary nature of grain and i¡on
orÐes if t.he mcvsmss¿ of rn.Ë changes relative to the other,
resulting in higtrei costsu further reductions j_n the movê-

nent of gocds through the sea'*Jay may resr¡J.t" ?he reâs6¡ is
t'hat. t.he higher t.ransport costs associated r*ith empty

backhauls r¿cul-d be passed on to the user, This courd result
Ïr¿ aa Õverall reducÈion of dsmand f,or seaøay facilj-ties"
fhis voul-d f ur'ther recluce the increases Ln revenue to the
Sear{ay that r.rer,e €xpected to resul_t. fron hJ-ghen tolls.

iii) Àn j-ncrease in t.he amount of graÍn hanilj-ed at the
west coast wiLr Flace additional pressuËe on canadars grain
hanrlling and t.ransportat.ion system, sêveral related. impli-
cations arise from. This" These arÈ; a) as moEe grain moves

towards the øest, the averag€ length of haul for moving

gcain to poit positÍon uouLd likely increase" Thusu ín
addition to hiqhen costs of noving grain to port by railø
due t,o the extra travelling d:stancës ånvol_ved, the already

ssTlie SA
trËam and
assocÍa ted
movi.ng gcai

me ships caru be used to
iron ore upstream"

r¡ith empÈy backhaulso
n and í:on or€ thrcugli

transport graÍ-n dol+ns-
thís ¡ed uces the sos-e s

Thus the f-ransporÈ cost of
lhe Sea¡{ay rs ke pt, lorv"
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straj-nÊd xail sysÈèm:dould irave acldj_tional prêssures placed

uBon it to perform efficiently; b) relat,ed t.o tliis are the
adrrit ional problems and pressures whåch r,ri1.l- arise due to
increased movç¡¡e¡¿5 of graen througtr the west coas t " In
recent years, ,iche graàn trandli_ng anc transport.ation system

has not been able to get necessary grain supp1åes Èo t.he

uest coast during the sínt€r nonths" iligber tollso result-
ang in more denano f or vrest ccast f acj_lit j,es may f urther
aggravate this pnoblem. The f inar result ¡¿ilr then be tc
r-ßcrÈasÐ pxessures to enlarge tlie handl_ing ca pacity rf, the
west coast, termi-nars; c) raith regarcl to churchilJ_" higher

tÕJ-ls on the seaHay wil] give tÏ¡e proponents of churchitl
devei-opment aiid.:.t¿onal ammuniti.onu ï¡ut it. wiLl noi ease t.he

constraints a! churciij-11 resulting fron the l-inrit.ed l_ength

of seeson and the general condi-tion of t.he ra1l l-i ne ro

cirurchi-ll" Hlgher toll-s on t.he st, tawrence searday are not.

rikely to make the capital i-nyestments necessary at
Churchil-lea vaable frcm an econcmlc standpoint"

Àl-Èernativelyr lor*ering the tolls on the st. Lawrence

Seavray wil-l increase the demand. for the seaway and reduce

prÐssures at the i'r€st coast and churchi.Ll, The effects of
t.hat uould be to streng,t.hen the case Èor the alLeviaLion of

soYhe i.nvestnents in
sary in ord:r to
Ch urchi"11"

ra¿l and termi.nal faci1iÈi es neces-
íncrease t he han dling capaci-ty at
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problems {such as bottler¡ecks at the canals} wíth reqard to

t,he movenent. of, commodities Èhrough tire Seaway by expansion u

and of inprovi"ng +-he existinq faciliiies"

&i!å!c!¿a4s-a f-ggsgg

Tl¡ere atre several limitations cf t.he results and conclu-

sj.ons deve-tr-opeå j-n -"his siudy. Tf¡e ura jor quesùon deal-t 'slith

in this stud.y $as; wouLd altennative tcl1 structunes on t.hc

5t" taltrence Seavay, resutr-t i-n a rerlistríbuLiorr of grain to

Canad,ian port.s? The model d¿d nct consider t,he possiblity

of produc¡ion patterns of producers changing to no$ export

{1-oca11 cropss as a result of aLterr¡ative tol-1 str uctures on

the SeaÞray. Nc attempt +ras made to do a marEj-nal cast

ana3-ysJ-s of rerout:-ng grain tc oth¿r ports, AIt of the

anatysis Has do¡:e'øith t,he underlying assumpiion of l-ineari-

ty, The reaso¡s f,or this uere discussed in Chapter IV,

shere it, rdas argued that, j-n Èhe rel+vaat rangÊs average

system cos.ts woul-c be sufficÍent,o sinca t.he priæ.ary objec-

tive of this study bras Dot to d.et.ermine t,otal transport

sosÈe but is to deteruine the demand for t.he various

Canadian grain Borts under alternative toll- structures on

t.he Sêaway" The analysis that foll-oued was consistent litith

this objective" Houever" from the poínt of view of det,er-

mining a'drdes raage of, implicati-ons of al-ternative to11

struc tures" ês the analysis gces beyo¡¿ cuErsnL {ei(isting)

conditionsu the results of this study sirouXd be considered
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as broadly inrli.cative rat.åier than Eactual 0 or especif,ica"

Another Limitatíon of the study is that coi;.gesi.ion aÈ the

termi-naL ele¡¡atorsE on the rail lines or at the p¡¿marl

elevators üây manifest iÈself in the form of ûon linear
cos'Ls. fhis problem Hê.s not consj-dered in the model used in

this analysis" ådmittedl-Ye congestion at various point.s in

Èhe Graln HandS-ing and Transportation SysÈem will be a

factor in tbe decisian nakl-nE process of shippersn Some of

the problems associated v'ittr congestion at, va¡ious points i.n

the system were discussed in Chapte: IV. At that point it

was argued that ccnpli-cations rêsul-ting frcm u¿¿çmpting t.o

mode"i- for a nÐn static envi"roaìent woul-d in f act of f,set many

of t Ìre gains to be der j-ved. f,rcur r-he us€ ot such a mod.el,

!{it,h regard to the hypotliesJ-s on *¡irich the study is þasede

that is, as È,clls on the S€away increase the demand for Hest

coasb port tacil-ities uil-l- ancrease, as more grain is

shipped to the uest coast ccngestion at the ÞJest coast nay

incres.se, Thi-s could in facto red.uce the t,end.ency fo

adrli-tiona-i- grain to be delivered to the r'rest coast as tolls

on the SÊanay irrcrêase" Thereforeu the r,esults derived from

t.hj-s str¡ctry indicate trends j.n t'he demands at the sa¡ious

Canadian ports unde; aLternâtive toll stsuctures on the St.

l,awrence Seaway, but,'"he results do not necessari-3-y ir¿dícate

the c actììa}a demand f or each port f or each alternative tol-l

structure on tire s€ai:lay.
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Ee ggE s e sde!+e se-ås,s*Egsgbs,g.-ågsgJ

Sev era I <1r mçnsicns f or

anal-ysis. These are to:

À. " sÈu dy -. he possibi-l

patterns on the prairies as a

st, ructures o n the SeaHä.y 
"

sï.udy of the ef,fectsd if ôÐyy

uest.ern Canadau and. of the

eastern canada as a resi¡lt cf

Se aøa y;

further srudy arise from tbís

ty of chaages i-n prod uction

re s uLt of a-l- te rna t íve t,o l1
Rê-Lated to th.ì s ,would, be the

ont,he feed grain industry in
livestocjc feeder indus-"ry in

alternate to"i-l IeveS-s on the

B o rel-ax t,he assumptron of linearity in costs and

study fhe marginal costs of rerour.ing grain to ct.her ports;

Ii. near anaJ-ysis"

C" det.ernine the f easÍbz1iÈy cf reCucÍng t.he bot t-
lenecks at. the vasL coast by J-overing toll-s at the SÊasay

andy'or lor¡eríng export prices of grains uroving through the

Seary¿y o Èhus increasing the d.erlancl for the Seaway and

reducirrg the demar¡d foz $€st coast faci lit j-esn Conc ur¡ent

sith this is the guestion" how ïtluci¡ !{ould i+r cost t,o have

ocean liners pick up export. gxain at, the east ço¿st inscead

ot at tile ves-t coasL,

Ð" analyse t.he overal-l eff,icieacy of the Sear+ay vis a

vís rail for the movemen-ts ¡ef export, commoditi+s from-

Thunder Bay i,o the east. coasÈ, Coßcurrent aitir thÍs a í*-

voìlld be highlT usef ul Èo stud y the im.oacts ot increasing
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the capacity of the

length of seasûn

alûng the l¡ateruay ¿ )

the varlous Canadj.a¡i

St " ta wtrence Sea rìra y { by extendin

aÐd cr removJ.ng bot',1=necks l¡hich

on the distribution of .*xport gca
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Table 1

optimum Distribution of Grain (000 tons) fron Each Blockto Each of, The ports tji-t.h Tolls s*t at $2"00 per tcn
;- =_===.= == ====- -

BLOCK# C TIÜ RCI{Tt t TH-IJNDES EAY IüEST COAST r|ì n¡n ¡r rrvlñ!

00
{)?
03
05
UI
09
1',r

13
15
17
1Q

¿l
23
25
27
29
JI
33
35
37
39
41
43
45
47
¿r9

c" 00
0.00
c" 00
0,0t
0" 00
0, 00

2û t+" 50
42 0" 50

nnn
11 rl 

^u¡ \JlJ

0" 0{)
û" ûs
0" CI0

0. ü0
0" 0ü
0"00

0"0û
U ¿ VU
0" 0û
0. û0
0" 00

0"00
0, 00
0" 00

ü. 00
77"b5

391,00
2112,35
169," g0
293" t0

0,00
39" g0
0" 00
û, 00
û. {JÛ

0" 0û
û,00
0" 00
0. 0û
0" 0û
CI" 00
0, û0
0"00
0" 00

0," 00
Ð. 00
0" 00
$, 00
0, 00

185" I0
0" 00
0"ß0
n nnvtvv

û" 0CI

0,00
0"t0
0,00

tI32 
" 

t45

353"7rj
375-65
34û" 50
33'1 "05
410"7A
36i"30
480" 55
J35,3 5
471"50
366" 10
280.0 5
368,',|0
342"05
334. ',l 0
'163"50
4l+9"?C
335,25

185"'lû
v7 "65

39 1 ,00
242 

" 35
169" B0
293"û0
204." 50
46û"r+0
t¡3 2" 45
353,7û
37 5, 65
3{¿0 " 50
33't.05
41 0.70
36 1 ,30
4gü"55
335"35
47',! .50
336"10
280,05
369, 10
3t!2.05
334.10
i63"50
449, ?0
335"25
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=:=== ========= == ====== ======== ========== =========.==== ====== ======

Table 1 {conti nue d}

C TII] RC I{TL L TfIUNJ]EE B,¡IY tiES? Co åST
I]LOC K #

TOTAT

b1
62
63
6t4
71
72
73
74
75
76
77
78
79
81
82
rì?

84
s5
86
ol
9ü
95
98

EXCE SS
t¡|.ìr¡ I I¡ v* .c&

^ ^/1U¡UU
0" 0{l
rì ^nUo VlJ

0.00
fJ. 0ü
0. û0
c" 00
0, 00
CI" 00
0,tt
0" û0
û,00
0" 00
û" 00
û. 00
0"00
0,00
0, c0
û, û0
{1, 00
n narvsuv

0" 00
ü.00
t" 00

62 5" 0û

278 " 30
70r+"70
445. 1 0
5ü1,90

0.00
0"00
0, 00

1Å72 
" 5A

0.00
0"CI0
n ^^Uo t U

0" ts
$" 00
0" ûü
0. 0û
0* 00
0" 00
0. 00
û. 0ü
0" ü0
0" tû
û. 00
0, 00

1 ',t393" 90
i500c.00

0"00
û,00
rì ñ^UOUU
0"00

629 "25¿å69" 50
463"45

0.00
5'77 "7 Ð

4gú" g0
iJ ft6, 55
647" 40
t4g2 

"95638"20
¿t's1 

" 25
770"10
571 ,3 0
309. 3 0
364.50
4'g t{'" ,¡ 

5
5 93," 75
396.60
120,35
290 " 2a

16250" 00

¿tö"5u
704 

" 7û
¿t45.10
501"90
629 " 25
469"5ü
463 "45
47 2,5A
577 " 70
496 

" 
g0

946"55
647. 4 0
t{g2 . 85
639"20
{å5',ï 

" 25
aaA 4^/rVo l\J
5?1"30
309,30
364 " 50
414"'î5
59 3.75
396 " 60
I20.35

'l 167i+. 10
3 1 875" 00
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Ta.bl_e 2

0ptimum Di.strii,ution of Graiã t000 to*s) from Each Bl0crrto Each of The ports i'ith toirs sei at s',-/5 per ton
= ==========.== == =========:======.== =:===== ======= == ==== ====:_.===:= ===
Br,oc K ++ CFii]RCHT.Tt THU}IDE3 BåY i{EST COAST tFrìr¡ )1 1

00
01
03
05
07
nq
11
13
15
17
19
2'N

2i
25
27
29
-31
t?
35
37
39
4,7

43
45
!,+7

14g

O lìnv 0 vl/

0"00
0.00
ü,00
0" 00
0"00

192"6A
0.c0

¿13 2, 4i)
'.J," 00
0"û0
û.00
0. û0
c" 0{J
û"t0
0" 00
t" û0
0"00
0"00
ñ rìâ
ü, 0ü
0" 00
0" 00
0. 00
0,00
0"û0

0" 00
7?"65

391 " 00
242,35
169. B0
293,00

11" 90
460 

" 45
0" 00
0" 00
0"û0
0"00
0, 00
ü" 00
{J" 00
{J"00
0" 00

4?i " 50
ü. 00
0,00
o" û0
0" 00
0. 0t)
t" 00
0. û0
0" 00

i85"10
0"00
0.00
0"00
0.00
û"00
0.00
0.00
0,00

353 ,7 t
375,65
34ü" 50
331,05
4I0.70
36"1, 30
490. 55
335" 3 5

û,c0
356" 1C
280.0 5
368" 30
3r+2,cì5
.334" 10
'16J.50
4t+g "7 t335"25

'195.'tr 0
77 ,65

39'!,00
242 "35I6g, g0
¿Y3"üU
20¿+"50
460"45
432,rt0
353.70
37 5, 65
340"50
33 ? " CI5

41rJ "7A
36'l .30
¿$80"55
335" 35
47 1. 50
336" 10
280"05
368" 10
342 " t5
3311" 10
'ló3"50
4t49,70
335" 25
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Table 2 {coatinued}
==== ==== ==========.== === ======== = ===:==== ====== ==========: ==== ===
BLOCK*I CIIURCHTLT. THüNDEE BAY iIEsT COAST TCIT At

ol
62
63
o¿å

71
72
73
7t+

75
76
77
v8
19
81
82
ri3
84
85
86
87
qn

v3
9B

EXCESS
TOT.4l

0" 0ü
0" 00
ü,00
û, û0
^ ^^UoUU
n ^^Vâ lJU

0" 00
ü.00
0.00
^ ^^U¿ UU
0" 00
0" 0t
c" 00
0"00
0, 00
3" 00
0"00
0"0{l
0" û{)
0" û0
0" 00
0" 00
0,0û
0.00

62 5" 00

278"30
?c4" 70
4r+5, 10
503 " B0
629 " 25

ü" 00
0,00

t472 ,50
t" c0
0. 00
0. 0û
0. 0{J
û.00
0" 00
0" 00
0,00
0" 00
{J" 00
û"00
0"00
0. ü0
0, Ðû
{.}" 00

9850" 7 0
150û0" 00

û,t0
0.00
0"00
0" 00
rì rì^v.ut./

469"50
463, 4 5

0"00
577 "7 0496"90
gt+6.55
647 .4A
t+ö¿"tJ5
638,2A
45'l .25
770"'10
57T"30
309,30
364" 50
4-i4, 15
593 ,7 5
396,60
'120. 3 5

1823.40
?6250.0t

27'ð " 30
70 4. 70
445" 10
50'¡ 

" B0
629,25
46 9, 5û
46:l 

" 45
412 "50
577 "7 0{+96.90
946.55
5147 "40t+92. 85
6.39. 2t
451.25
770" 10
571"30
309," 30
364.50
414"'15
593"75
396" 60
12t " 35

17 67 t1 "'l a
3187 5,00

-- - 
j-====='==== 

================= 
=E==== == =:=== ============

1)s



Opt.imum Distr¿but.ion ofto Ðach ot Ti¡e ports

Table 3

GraÍ¡ (0C0 t.ons!
FJit.h Tc1ls set. ai

Èrom Each Block
$1,5CI per ion

==== == = ===== =:= ==== = === == === =:===== = ======== == == =:== ===== =======
BLÛCK# CHURCHTTI "Ïi{I]I{DEE BAY i{ÐST CÛÀST '1OTÀT

rìn

01
03
05
07
09
tl
13
1q.IJ
't7
19
¿l
23
25
1 '-l
LI

29
31
J3
35
't?

39
41
r+J

45
t¿7
t49

0.00
0. t0
tì nn
0,00
0.00/ì ^^U¡ \.'{J

0. CI0
/\ lìrìVó U\J

rå3 2" Ll0

0" 00
0"00
û"0t
0" 00

192" 60
0" 00
rì nfi

0" 00
ü"00
0"0Ð
0" t0
fJ" 00
0.00
c"0û

0. 0û
0"00

U" UU
77"65

lg1"û0
242.35
? 69, 80
293,0ü
2 0¿+, 5CI

460, r+5

0" 00
0" 00
0" 00
0, 00
0.00
n 

^,.iv e uw

û, 00
0" 0t)
0,00

47',l " 5{)
3 ó6" "'l 0

t, 00
0. 00
0" 0û
0, 00
Uô UU
0,0Ð
0, 00

1€5" 10
0.00
0.00
0.00
0"00
0"00
0.00
G"00
0"CI0

353"70
375.{i5
3¿¡0"50
33'1"c5
219"'10
J6i " 30
¿å80" 55
335,3 5

0"00
0"00

280" 05
369. 1 û
342"ü5
334, 1 0
1 63, 50
449"70
335.25

185"10
77"65

39 1. t0
242, i5
169" B0
293.CI0
204 " 50
46t"/{5
43 2,4 0
353,70
3?5.65
3¿lû" 50
33'!.05
41ii" 70
361"3CI
¿i80"55
335"35
47 1 .50
336" 1û
28 0 ,05
36 8,, 1û
342 " A5
334,10
?63 

" 50
¿+49"70
335 "25

1?n



?able 3 {continued}
---= === ==.==== ========== == == ===.====== === = === =_=: === === ====: ===.====BTOCK# C'IURCHTIT. THUNÐ'' BAY äEST CCIAST TOT*T

b r 0" 00 21g,30 0" 0C 27g "3062 0"00 ?ç4"70 0"00 7t)4,1t63 0"00 445,10 0,00 qq5"1064 û"00 50.l.g0 0,c0 501"8t71 0.00 629"25 0,00 629,2572 ,t,00 469"5û 0,00 469"5073 0,00 463,45 0.00 463,457tt 0" 0û q_ì2,5ß 0" 00 t472,5ß75 0.00 0.00 577.-t0 5 77 ,70vb o"oo o"oo ,+gå"óö 496"9077 0" û0 û" 00 846"55 g46.557g 0. 00 0, 0û û47,4 0 64?.40v9 0, ü0 0, 00 482" g 5 4 82 "85
g'! 0.0û 0" 00 63g,2t 6:Jg,2082 0, CIO 0. 00 451 "25 45'l . 25E3 o,00 0" c0 ??0, 1 A 77û" 10g4 0. tCI 0"0t 5?.¡" 30 5?1"3C85 0.00 û. 00 309,30 30g 

" 30g6 0, tû 0. 00 364,50 364" 5087 ü.00 0"00 q.lq"1-5 41¿¡"159o 0" 0t 0" 00 5g3, ?5 593,7595 0,00 0,0û 396,6û 396"6098 û,00 0,û0 120,35 12û,35llxcEss 0.ü0 8359.05 835,05 9.174"10TO?A¿ 625"0t 15000.00 13750,00 293?5.00
- -- --:33====: ====== ==========.========.===== 

== r===-===== 
========
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Table 4

o ptiarum DÍstrihutio¡: oË Grain {00û tons} from Each Brockto Each of The ports !d:_t.¿_r To'l-s Set at ,i,1,25 per ton
==== ===='= ====== ======== ===== = ===.==== ========== === === ===== ====:==
BTÛC K *} C HU RCHILT, rfìU}¡ÐER ËAY FEST COAST T'OtÅ t

0û
0?
03

07
t'ì (J

tl
'?J
1\

17
1J
'21

23
25
27
29
31
33
35
3"1
?o
l+1

43
45
1+V

49

lì nl'1vå vv

0. 00
c" 00
0" 00
0. 00
Â n^Vo UU

0.00/\ ñ^UO\,'U
21 4.30

0. 00
0"00
0,00
0. 00

14i 0. ?0
0" 00
0" 0iJ
0"0{)
ü.00
0" 00
0.00
0" 00
0" 00
0, 00
0. 00
0,00
0" 0Ð

0" 00
77. 65

3g? " 0û
242" 35
1 69. B0
293"00
204" 50
{i60, 45
2'tr9"'lc

0" 00
0" 00
0.00
0, û0
0" 00
0,00
0, 00
CI,00

471,50
366,1t

{i.00
0, 00
0"00
0,00
Lì" OO
t," û0
0. û0

'185. 3 0
n rìnvrvv

0,00
û.00
0"00
0" 00
û"0t
0" 00
n nnvgvv

353" 7C
375, 55
340"50
33',l" 05

0" 00
3ó1 

" 30
480 

" 55
335" 35

rJ,0û
0.00

2 80. 05
369, 1 CI

342,05
334, 1 0
'ló3.50
4t4g ,7 0
335, 25

'185" 10
77 "6539'i 

" û0
242.35
16 g" u0
293,00
20t4 "50460"f*5
l¡32,40
353" 70
3?5" 65
340,50
333"05
t41Ð"70
36-t¡ , 30
480"55
335,35
471,.50
33 6, '10

280"05
369"10
342"05
334" 10
163" 5ü
lir+9.?t
335"25

132



BLrC t{ * CHU ACHTT,T. TTIÜNÐEE B,1T tilST CO¡1ST TOT.At

62
63
ú4
71
72
v3

75
76
1-1

78
79
B,I
,2
B3
84
ö3
B6
B?
{¡ lì

95
98

EXCÐ SS
TTT AJ,

0, 00
0.00
f¡ n/ìU ø UU

û" 00
0.00
t. û0
0.00
û.00
0" û0
0. 00
c" Ðt
(},00
n nnl.Jù Vl,,

0" 00
t,0{)
0. 00
0. 00
û, Ð0
0" 00
Õ,00
0" 00
0" 00
0,00
0.00

625"00

21 8. 3Q
'/ [4.70
4 45" '1 {)

501.9ü
629 " 25
469,50
¿{t3.45
472.50

û.00
0" 00
ß"Ð0
0" 00
0. Ð0
0.00
CI.00
^ ^^U" UU

ü" 00
0" Û0
^ ^^Ua (JU

0" 00
,¡l /ì nvø vv

0" 00
0" 00

t3'l ¿{0, 95
1 500û" 00

0"00
ll /\^UoUU
0,00
û.0c
û"00
0"00
^ ^^U6UU
0"00

57',7 ,-! 0
4gó.9û
g 4ó. 55
647.40
tå82"95
638,20
45-i"25
77ü.10
571 "3 0309"30
364" 50
4',¡ 4" 15
593 " 75
396" 60
120"35

1033.',!5
13'¡50" 00

27 g 
"30'704 
" 70

945" 1 0
501"80
629 "25469"50
463 " 

¿$5

472 " 50
577 "'7A
49{t " 

gt
BIå6"55
6ri7" 40
492"95
638"20
451,25
770"1A
57i"30
309.3{)
364 " 50
tr 4 rl$t4å0 tf
59 3. 75
396"60
120"35

917 4 .1A
29375,0Ð

1J3



Table 5

() ptim um Ðistri-butíon of Grain {000 tons} from Each Block
to Each of The Forts l{ith lc1ls set. at:t1,ûû per tofr

8I,TC K+ C HT] BC TIÏI.I T HT.T NDE R ÐAY I{EST COAST TOTAL

nn

01
c3
05
07
09
11
13
15
't'l
19
14LI

23
25
27
)t)
31
33
35
37
39
4?
1+3

45
47
49

û" 00
0,.0û
0"00
0" 00
$" fJt)
0" 00
0, CI0

c.00
0" 0i)
0. 00
0. 00
0" û0
0" 00

4'¡ 0" ?0
214"30

r.)" 00
0" 00
0" {J0
t"00
ü" 00
0, û0
0.00
s" 00
0" c0
0"00
0, 00

0, 00
-!7 

" 65
391.00
2t12.35
'¡69. B0
293"t0
20¿.r" 50
460" 45
t432" 45

0.00
0" 00
0,00
íì nfìVõ VU
0.0û
0" 00
ü, 00
0, 0û

47'î " 50
366" 10

0, 00
0 " û0
0" 0û
iJ" 00
ll nrìV¡ UV
0.00
0" 00

185" ?0
0"00
^ ^^U.UU
0"û0
0.00
rì nnVâVU

0,00
n ^nvô v v

0"00
353.'7CI
375, 65
340 " 50
331"û5

0,00
14'¡c "95
480 " 55
335..35

0.c0
0,00

280"05
368 " 

"10

342.05
334,i0
'16J"5û
1449,70
335"25

'!85"'tr 0
v7,65

391,û0
242 .35
'¡6I, B0
?o ? nñ
LJJ6VV

2û4 " 50
t+60"45
¿¡3 2 " 45
353"?0
3?5 " ó5
34 0,,5 0
33i"t5
410.70
361" 30
480"55
335"35
411"50
336" 10
280"û5
368,10
3U2-t5
334,10
1 63,50
¿t49"70
i35.25

1,J lé



BTOC K # C HtJRCFiTT.T THIJNÐEF ËåY I.iEST COÀST ?OT AL

0t

63
b.+

11
'72

13
7i+
?5
76
i7
78
79
81
82
B3
84
85
86
87
90
95
98

EXCE SS
TOriit

lt 
^^lJ o li¡l U

û"00
0" 00
0" 00
0"00
0.00
0. û0
0"ûc
0. 00
0" 00
ft 

^^V¿VU
/t ôñv3 vv
0" 00
/,\ /\lìlJ o \Jl,,

^ ^^U¡UU
n r-l^vÐ vv

0. {t0
û" 00
0, ût
n ônvo vv

0" 0û
0" 00
0" 0û
n ñn

625" 00

278" 3û
'704.?0
445. 1 0
501. B0
629,25
fl6g.5û
463,45
4'12" 5{J
577 ,10

iJ" 00
0" 00
0* 0û
0,c0
0" 00
0"00
0,00
0"00
0, 00
û. iJ0
0" 00
0" 00
0.00
0. 00

7348 " 
g0

i5tc0"00

0"00
0,00
0"00
0.00
0.{}0
0.0c
0"00
0.00
0"00

496.90
B 46 .55
647"40
11B2 

" B5
638,20
t+51 ,25
770" 1 C

571" 30
309"30
364, 5 0
4'¡¿+.'T 5
5y3" I5
396"ö0
120"35

1825"20
13750" 00

2?9.30
'704.?0
¿¡45"10
501"80
629,25
469"5û
463,45
472 "50
577 "V A496"9û
946,55
647,40
492 " 

g5
63t3,20
t451 

" 25
770"10
571"30
3û9"30
36r$" 50
414"15
593 " 75
396"60
120.35

91'7 4 .',lD
2937 5.00

135



o ptin ¿* Dástribution of
to Each of The Ports

BTOCK*}

?ab1e 6

Grain (00S ions)
T{ith To}l-s set at

f roni Ðach Bl- ock
.$0"?5 per ton

CHURCIIITT THUNÐER BAY ldEST COAST TOTAT

00
01
û3
05
D7
09
11
13

n7
't9
21
2i
25
27
29
JI
33
35
37
lq
,¡{+t
43
45
47
49

o"oo
0" 00
0"ü0
nñnv€ vv

0.0t
û. 00
0,00
^ ^^v¡r.,tu
0" 00
0" 00
0"00
U." UU
11 r'l4UeV\,,,

4'l0" ?ü
21 4,3t

0"{J0
0, 00
û"ûû
íJ"00
0" û0
0"00
û" 00
0"t0
0"CI0
c.0{)
0,0û

0,00
?7,65

39i"00
242" 35
169.90
293"00
204" 50
trâA ttq.T\JVa lJ

l¡J2" 45
0,00
0.00
0. û0
0" 0û
0"ûû
0" 00
0" 0t
0" 00

4?1.50
3ó6" 10

0,00
0"00
0"Ð0
0.00
0" 0û
0.00
0.00

185.10
0.00
0.00
0"0û
0.00
0.00
0,00
,,ì ^^UoVV
0,00

353, ? 0
375.65
_340,50
33',? " 05

0. 011

I46.95
¿e80"55
335"35

0.cc
0.0c

280"05
?ÁA 'f i'lJUU C T V

3¿+2,05
334"1t
163"50
449,7 0
335" 25

'185"',l0
-vl 

"t;5391.00
242 " 35
169 "80
293 " 00
2û¡4.50
460. 45
432"45
353"70
3?5 " ó5
34û " 50
33',l,05
4X 0.70
36"1"Jû
480"55
335"35
¿$71 

" 
50

336"10
28 0.0 5
368,10
342- 05
33¿+" 10
'¡63,50
449.?0
.33 5,25

13b



labl-e {) {continued}

tsL0c K# CÍIU RCI{ã]"f. ÎHÛNDER BAY [,JES? CÛA5T TÛTåt

bl
62
63
fi4
1n

72
73
74
75
7b
77
?8
79
il1
ö¿
B3
8¿{

B5
B6
87
9{)
95
98

ñ!r^ñ^Ã
å ;L{-À J J
t0t ÄL

0.00
0, 00
0. û0
t]"00
0,00
t" 00
nnnv9 vv

ü, 00
0"00
0" 00
0" 00
{}.00
¡/ì nnvù vv

0. 00
n ,nn
v€ vv

0"0ü
0" 0û
û" 00
0" ü0
ü, 0û
0. 00
0,00
t" 00
0,0CI

625.00

278" 3û
'/û4"?0
{+45, 1û
5ü',¡ . 80
b29, 25
4ó9,50
463" ¿t5
t472" 50
577 ,-7 A

0" 00
û"00
0,00
0.0û
û" û0
0"00
0" 00
0,00
ü"û0
û,00
0. û0
0.00
G" ú0
û.00

7348,90-150ü0" 00

0"t0
0,00
0,00
0"00
0"0û
0"00
0.c0
0,00
0,00

496"90
846" 55
647. 4 0
482"85
638 " 2A
r451.2 5
7?0 " 

'10

571"30
3(]9.30
364" 50
41r+" 15
593 "15
396, 50
1 2i),3 5

1 825,20
'¡3?5t" 00

27U " 30
70r+ " 7û
{å45.10
501"80
629 "25
46 9. 50
r{63 

" 
r+5

t+72, 50
577 ,7 A

496.90
846,55
b47"40
482,85
Aaa .)^
vJv 6 L\)

45',i.25
770,10
5?1,3t
309 " 30
36¿¿ " 50
41 4. ',I5

593" 75
396.60
12 0. 35

I 1?¿+, 10
29.37 5 . 0t

=.=== === = =3====== ======:====:= ====;== =;==.== == =-== ======:=== = =======
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?able 1

ßptim nm D.istril¡ution of Grai-n {000 +-ons! from Each Block
to Each of Thc Ports llith tcl]-s Set at 50"90 per ton

BT,OC K # CHURCHITÍ. THU}¡DER E¡{Y t'¡E5T COA,5T' ÏTTA T

00
01
03
05
07
09
11
,l?

tf
17
19
'¿1

23
25
27
¿>
3l
33
35
37
39
i*1
143

¿¿,5

t[7
49

0" 0t
0,0û
^ n^VaUU
0"0û
0.00
0.t0
0"00
0.00
0"0ü
0" 0CI
n nrìV à VV

0"00
0,0t

4'l 0" 70
21 4" 3C

n fì^V å VV

0"00
0"00
0- 00
0" 00
0"0ü
$.,00
0,00
0" 00
0" CICI

0"0{j

0" 00
'1"7,65

39 1, 00
242.35
'169" 80
293 "Ðfr
2û4" 50
i{ó0, ¿$5

432" 45
353.70

n nnvÐww

0" û0
0" 00
0" 00
0" ü0
ü"00
0" 00

471 " 50
36ó" i0

0" 00
0" 00
û" 00
0"G0
û" 00
0.00
0,00

185",l0
0,00
0,00
0.00
0"00
0"00
0"00
^ ^nVo VV
¡rì 

^nvâuv

0,00
375" 65
340,50
331"05

n nôvtuv

14ó" g5
t480" 55
335" 35

0"0û
0,0û

¿r^Â 
^ -.¿õU å U )

3 68. 10
342,05
33{+" 10
I63" 50
449 "7 03f,5"25

185"'10
'!7 , b5

391,00
242 " 35
'!69,80
29 3. 00
204 " 50
,+6 t. 45
1132 

" 45
353"70
375.'o5
34ù " 5ü
331"05
4iû"70
36',l ,30
48 û.55
335" 35
lt-i n tin
Y a I o JV

336"'¡0
2B 0. t5
368",¡{)
.342" 05
334 " 10
?63.50
r¿4 9,70
335.25

138



T at¡le 7 {cont inued }

================= ====== =============.=== 
3 

=== === === ======= == =====.=

B.toc K * C HfJR C HIL t THUNÐEiI BAY I¡llST CCAST TOl A I,

bl
o¿
63
64
v1
72
73
74
75
76
77
78
79
81
B2
83
84
B5
86
87
(¡lì

95
98

E XCB SS
TCIT AT,

0"00

0.0û
0" 00
0"00
0, 0{J

0" 00
0,00
0"00
0" 0c
0"0Ð
0, 00
CI, 00
n nrì

0" 00
n nfì..rð vv

0"0{)
û" 00
0. ûCI

0. 00
0,00
0"00
nnnVð VV

62 5" 00

2-t8 " iß?c4" ?0
4¿+5" 1Ð
5C'l .80
b29 " 25
469 " 50
463 " 45
4f2" 5t
517 ,-10

0" 00
c" 00
0" {Jt
0"00
0" 00
0,00
0, 0û
û,0i1
0. 00
û" 00
0"00
0. 0{)
0" 00
û,00

b995 " 20
'1500c.cû

û"0c
0"00
^ ^nUoVIJ
0"00
0"CI0
0.00
0.0û
ô rlnVÛVW

0,00
496"9û
8¿¡6"55
547"q0
¿¿82, I5
639.20
45',l .2 5'7?0"'i 0
57'1.30
309.30
364"50
t+14, ?5
593 " 75
396 " 6û
t¿võ53

2178"90
13?50" 00

278"34
"10 4"'lg
445"1û
50tr " B0
629 "25469,50
463. ¿+5

472 "54577.70
496. 90
8¿+6,55
64?.r+0
482 "85
638 "2t
1151 ,25
7?0.i0
571"30
309"30
364" 50
41 ¿+,',! 5
593 " 75
396,6t
12A " 35

9374"10
2937 5. C0

139



Table B

Optimum DÍstribEtj-on of Grai¡ {000 Èons} fsom Each Block
r.o Each cf Tå:e Po:ts'di-th Toll-s set at $0.85 per Èon

BI.OC K # l-ljfr$r.f:.'-T fu rlu t\L tf !ù ù THUNÜER tsAY I'üEST COAST ?OTAt

t0
OT

û3
rìÃ

07
û9
11
n3
15
17
't9
21
23
25
27
29
31
33
35
37
5A
q'¡

43
r+5

t47

49

o,. oi)
0, û0
0.00
û" 0t
^ 

An
\J é UU
1\ n^U¡ UU

0.0û
0"00
0" 00
0,0û
0"00
0"û0
0,00

{¡'1 t, ?û
214"34

n n^Uo1,rV
n nnv6 vv

0" üÐ
0" 00
0" 00
0. t0
0" 00
CI, 00
0" t0
0" 00
0" 00

0" 00
17 "65391.0{)

2t12" 35
'l b9, B0
293,ÐA
204,5û
46C" 45
432" 45
353.7û

0,00
û" 0c
0" 00
0"û0
t" 00
0.0CI

335" 35
rt?1 

" 50
366" 1û

0.00
0, 00ñ^^Ue UU

0" û0
0" 00
0" 00
t..00

'l 85. 'l 0
^ ^^UoUt,
0.0û
0"00
0,00
0,CI0
0"00
0,00
1.l rl^lJoVV

^ 
n 

^\JoVV

3?5" ó5
340"5C
331 " 05

rl ônvôv!

1¿+6.95
t¿80,55

0,00
0,00
0.00

2 80. 05
368" i 0
342.05
334,'10
?63.50
449,70
335,2 5

i85,10
71 "65

39',l " û0
242" 35
169"80
293.00
2û4 " 50
t+60"45
r¡3 2, 45
353"70
3?5" 65
34C, 50
33i,05
410,7û
36'tr " 30
480 " 55
335,35
471.50
336,',X0
280"05
368.10
342 " 05
33tt,10
'16 3. 50
4r+9,70
335"25

140



TabIE B {continue d}

CHÜRCI.IItI ri]UNÐER BAY
'qSST 

COAST TOTAL3LÐCK +I

ot
62
4,?

bt4
71
72
73
7t+
-î5

76
'17

78
t>
81
82
83
84
B5
86
87
?0
95
98

E XCE SS
TOT AL

0. 00
r\ nrì

0. 0c
i)"00
0. û0
0,00
û" 00
0"00
0" 0CI

ü" 00
CI, 00
0. 0t
c" 00
0.00
0.00
0.00
0.00

n nn
c"00
^ AnUo Vr-,

û" 0û
0.00
0" t0

6?5,0Q

278.3t
7C4"?0
445" ',! 0
501, 80
629 " 25
4ó9 " 50
¿t63" j+5

412" 5û
5?-l "-lû

0" üCI

0"00
/.\ nfìt!16 \./v

0" 00
CI" 00
U"UU
0" 00
0, 00
0" 00
0" 0û
0.00
t" 00
0" 00
0"00

6659,85
1 5000" 0c

0"00
0"00
0"û0
0.00
0"00
0"00
n nrìVáVV

0,0 0
0"00

496,90
9 46, 55
647"40
482.85
638"20
+)t"l:l
'170 

" 10
571 ,3 0
309"3û
364" 50
t+14"'15
593"75
396, 6û
'120"35

2514^25
'r3?50,00

2"78"3Q
7û/t " 70
445"10
501"80
629 "25
46 9" 50
463 " 45
472 " 50
577 ,7 0
496 ,90
8i+6"55
ó47,¿{0
482,85
ó38.20
451,25
770"10
57 1 .30
309 " 30
364 .50
414"15
59 3,75
396,60
i20 " 35

9174, 1 0
'¿937 5 " 00

========.==.=== =========== =:=======================.============:====

1U1



îai¡le 9

Optimum Dis+-ribut.ron of Grain (000 tons) fron Each Blocl<
to Hach of The Ports Wi-ttr Tcli-s se¿ at $0"80 per ton

BtoC K *å C I]Ü RCHÏL T. T HU }IÐE R EåY l"IEST CO A ST ñ^mnTl- lJ.t ¡IlJ

n1

û3
05
U]
n4¡

11
13
15
17
19
21
23
25
27
29
3i
33
35
37
39
41
l¿3

147

49

0. 00
0"00
c.00
0"û0
nñnv Ð vv

c. 00
0.û0
0" 00
0"00
0" 0û
0" 00
c, 00
0.00

4',!0"?û
21 4"30

0"00
ü, 0{)
0"00
0.00
0, 0il
0,0{)
0"00
0, 00
0" 00
0" 00
0" 00

0. 0t
-17 

" 65
3 9',¡. 00
242.35
1¿)9,80
293.00
¿VL+ " JU
4ó0,45
t432, 45
353" 7ü

0" 00
0"0û
0, CI0

0,00
0. 00
û, 0ü

^335" 35
1171" 50
366" 10

8" 00
0" 00
0. 00
0, 0s
0"c0
ü,00
0,00

185.10
û,00
0"00
0"00
0.0Ð
0"ß0
0.0c
0,00
rì nnvsvv

0. ûc
375,65
34Ù" 50
331"05

0,00
1 4ó.9 5
480 " 55

0"00
0.,0 0
0"c0

280"05
368" 10
342"05
334, 10
"163.50
449"?0
335" 2 5

185,10
7-7.65

391"00
'¿142 ,35
169"80
293"00
20r+,50
460,45
432 " 45
353.?û
3?5"65
340.5û
33'1" CI5

41û "1 A

361,30
480"55
335" 35
47'T " 50
33 6. 10
290 .05
368"10
J42,ü5
334"10
163"50
449"?0
335" 25

142



Taole 9 (contrnued)

BTOCK# CHURCHIT,L TIIUNÐE1ì EAY ljIST CTAST '1OT AT,

61
62
63
ó¿+

71
12
?3
t+
75
76
tl
78
79
81
B2
83
8q
85
B6
8?
90
95
98

JTXCESS
TOf AT,

0"00
0"00
0"00
0" û0
0.00
û"0c
0.00
t, û0
0, t0
l1 lì lì

0"00
Û"00
Uo UU
0"00
0"00
Ð"tCI
û" 00
u"00
0, 00
0"00
0" 00
0"0ü
0.0û
0"CI0

6'.¿5" A0

2?8.30
7C4.70
4r+5. 1{J

5t1,. 80
629 " 25
469. 50
463 " 45
472" 5ß
57?" 70

0" 00
0" 0CI

0.00
0. 0{i
0. 00
0" 00
ü,00
0"û0
0.00
0" 00
0"00
0,{}0
n nnUo |,,\,'ñ ^^Vo UU

6{i59.85
'!5C0û,00

0"0c
0"c0
0"00
0,0CI
0"0c
Ð " 00
0.00
n nñVâVV

0,00
49b,94
846"55
647, 4 û
tå82" I5
638 "20
1+5"1 ,25
77$"10
5-11"30
309"30
361å"50
t+'l lå 

" 
'i 5

593"75
396"60
x20"35

25"14 "25'13750'0û

27 B" 30
?0 4. 70
445 

" 10
50'l , B0
629 "25
46 9. 50
463,45
472 " 50
5'tr7 "-10
496 " 9CI

846.55
64 7,4 0
482.85
638"2t
45'l " 25
?70"10
571 .3 0
309"30
364" 50
rå14, I5
593,75
396 " 60
'120.35

g'l?4 
" 10

29375, û0

143



Table 10

ß ptimrrm Distr.ibution of GraÍn {Û00 Lons} froin Each Block
to Each of The Ports t{ith TCIl-ls set at $Û"75 per ton

BTOC K* CHÜ NCHIT,L rHU¡IÐEN BAY IdEST CT ÂST TOT,àT

00
01
03
05
07
ß9
11
3?

t3
4-tt
'1e

2X
23
25
27
29
JI
33
35
37
JY
141

r+3

lå5
147

49

0"00
0"00
0.ü0
0,00
0,0{)
0. 0i)
0.00
r\ ñn
U"UU
0" 0û
t], û0
t. {J0

0" 0û
41 0, -/0
2',| 4" 30

0" 00
0" 0ù
^ n/tUo VV

0" 00
0,00
0, 00
$, 00
0"00
0" 00
0" 0CI

0, 00

0"û0
-V7 ,lr5

391"00
242 " 35
1 69" 80
293"0C
2ç4" 50
460" r+5

432.45
353"7C

0,00
{J"00
0,0CI
0, û0

11¡6" 95
0" 00

335" 35
4?',1"50
366,"1û

t" 0{)
A nn
\,1.s lJ U

0" 00
t" û0
0" 0ü
û.00
0, tû

'¡85,1 0
0.0 0
n ^nU¡UV
0"00
0,00
0" 00
^ ^^UoUU
0.00
0"00
^ ^^UøU\j

3?5,65
340"50
3,31,05

^ ^^U6UU
0.0û

480,55
û.00
0,00
rì nnvtvv_

280"t5
368.',lt
342.05
3J4" 1 0
'163"50
449" ?0
335.25

'185.10
17,55

39',| " 00
242" 35
169"80
293 " 00
201i. 50
4ó0 " 45
1Å32 "43353.70
375, 65
140 " 50
33',l " 05
r¿1û"?0
36?,30
48û"55
JJJø.JJ

4?',! . 5CI

336"',|0
280"05
368"10
3J42,05
334" i 0
15 3, 50
4tt9"?û
335"25

144



Ta r¡le 10 {continued}

B],OC K # CHIJ RCIII],t THüNÐnË{ B¡1Y ldEST COAST' TOT AT,

ol
62

ûr+

7'l
72
t3
74
75
76
1"'

78
'19

81
'¿2

83
814

85
8f,
8't
90
95
98

.tiÃLl5JÞ
TOT At

0"00
0, 00
û, 00
0" û0
0,0ü
0" 00
n ñtì
0"s0
0"00
0, 00
0"00
û.00
0" 00
0"00
0"00
UøUU
t" 00
0"0t
0,00
t, 00
0"00
û- 00
0" 00
0, ü0

b2 5" 00

278.30
7 ç4 "7Ð
4145"'T C

5ü1.80
629 " 25
469.50
463. 45
t472 

" 5{J

577,7D
0" 00
û"û0
0.00
0., CI0

0" 00
0" û0
0" 00
0" 0t
ß, t{.}
0" 00
û.00
0" 00
0.0CI
t,00

6 5'l?, 90
15000,0û

0,0CI
0"00
0"00
0.00
0,00
0.00
0"00
0"00
0,00

496"90
846" 55
6t+7 " 4A
482 "85638.2û
45i,25
774"1C
57',| .30
309.3 t
3á4 " 50
4'?4.15
593 ""I5
396" 6û
12Q "35

2661 " 20
13750.0û

278,30
70r+ " 70
445"',|0
501"80
629 "25469,50
463. 45
472 " 5A
517 ,7 A

496"90
846,55
647"40
482, B5
638"2t)
l+31"¿3
??û"10
57"1"30
309.30
364 " 5CI

41 4, '15

593 "75
396 " 60
120"35

917{+"10
29375,00

145



O pti"iaun Distribution of
to Each of The Ports

BIOCK#

TabS-e ?'!

Grai-n {00 0 tons}
Þlith TÐl1-s Set at

fron Each Bl-ock
$0"?0 per ton

CHI}B.CI.ITf,t Tf{U}lDER BAY I'iEST CO AST TI3ÍAL

0t
01
ü3
05
01
llQ

3't
13
¡3
17
19
21
¿J
25
27
29
3'l
33
35
37
39
41
43
q.5

47
IS9

s" 00
0.0!
0"00
0" 00
0"00
0, 00
t.00
0,00
0"00
0,00
0. G0
0" 00
n nn

{åi0"70
21 4" 30

n fìnvô vv

0"00
0"00
0,0 0
0" 00
0, ß0
0,00
nnn
0,00
0.0CI
0" 00

t" 00
77"b5

39'1.00
242 "35
î 69" 80
293" n0
204.50
460" 45
tt 32" 45
353"?C

û,00
t" û0
0" 00nnn

146"95
t.00

.335,35
{¿?1" 50
3ó6" l0

0"00
ü,00
0, 0û
0,00
0,00
{.}. 00
0* 0t

185, 1 0
¿1 

^^VoVV
0,c0
0,00
0,00
0"00
0,00
0"00
0,00
n 

^AtJôUV
375" 65
340.50
331,05

O,LìO
0"00

480, 55
û.00
al r\^UoVV

0"00
280"05
36tJ " 10
342"05
33¡+,'l û
j 63. 50
449" 70
i35,25

185. 1{)
7'I . 65

39',| "00
2112 " 35
16 9, 80
293"00
20t+,50
46 0, 45
432.45
353"70
375 

" 
65

340"50
33'l " 05
410"70
361 .30
480"55
335"35
47 1, 5C
336,10
280"05
3.68"'10
342 " C5
.334,',|0
163"50
449.70
335" 25

14b



Table 1 1 (continued)

==== === ======== == === ======= ========= == ===== = == ====== ===== === ===:=

BLÛCK# C HU AC T:'I T, T" ?HU }iDEE Bå Y üiEST COAST TOT Àt

61
b2
63
o9
71
12
73
7t4
75
76
77
tõ
79
8',!

82
öJ
Bt$

B5
85
87
90
95
9B

EXCESS
rOTAt

0. ü0

t" 00
0" 00
0,00
0"00
0, Û0
0" 00
0, 0t
0,00
0" 0
c" 0c
û. ûû
0"00
0" 00
0"0ü
0" 0Ð

0,00
0,0û
0" ü0
0,00
ü, 0û
0" 0Ð

625"C0

2?8" 30
? 04" ?0
445" 10
501,80
{t:¿9" 25
{+69" 50
453,45
t472" 50
5-t7 .7 0

0" 00
0. 0t
CI." 00
0" 00
û" 00
rl nrìV¿ VV
0"00
û" 00
0,00
ü" 0û
û,00
0"00
0"{J0
t"t0

6512^90
? 50c0" 00

0.00
0"00
0,00
/ì nnVàUV

0.c0
0"00
û"00
^ ^n\Jø V\J

0,00
496.90
846 .5 5
64V " 40
482.85
638 " 20
45n "25
770" 1 0
5?1 ,3û
309.30
364"50â-+ lt+å 13
593 " 75
396 " 6Ð
120,35

2561 "zCI
13750" 00

2f8"30
-104,70
445"10
50 1. 80
b29.25
469,50
463 

" 
45

47 2 "54
577 "74
496 " 90
846" 55
647.4 0
r+82.85
538" 20
45'1.25
7? 0, 10
573.30
3ü9, 3 0
364." 50
41t4 " 15
593.-15
396 " 6û
I20.35

9 ?74.1û
2937 5 " û0

= = == = == = = = = = = == = =.== = = == = = == = = = = = = == = = == = = == = == =E = = = = = == -- =.== = = = ==
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T a.ble 12

Optì-nilm Distribution of Graín {000 tons} fron Each Block
to Each of Tbe Ports l.lith Tolls Set at "s0"65 per r,on

Bf.ocK # C EU RCIIILÏ, TLiUSÐER BÀT Í{ES'Ï CÛAST TOTAL

t0
01
03
05
07
09
11
13
"¡5

17
79
2'l
23
25
27

3l
33
35
37
39
41
43
45
47
tí9

0.0c
CI"00
i1, 00
0" ü0
0" 00
0. CIO

0"00
UoVU
û"00
0" 00
0"00
0, 00
0. 0t

,¿1 C" 70
2X 4" 3Ð

0,0ü
0,00
0.0Ð
A n^Uø U\J

0,0c
0" 00
tì nnU¡ VV
0" 00
n nn'J6 WV

0" û0
û" 00

0,00
77,65

39'l " 00
2t12" 35
1 69,, 80
293"00
2üiå.50
460" tà5
f{f 2. di5
353"?C

0" û0
t" 00
0. Ð0
r\ ñrìVð VV

"tr r.t6" 95
0. 0û

3.35.35
¿t?x,50
366.10

0" 00
ü" 00
t" 00
0" û0
0" 00
0" 00
0"00

185,10
0"00
0,00
0.00
0"t0
0"00
0,00
0"00
0, û0
0,0t

375,65
340.5û

AT.5J | ¡UJ
0"00
0"00

480,55
0"00
0,00
0"CI0

280, C5
368"10
342" 05
334, 1 0
I 63.5 Ð

449"70
335" 25

'185"10
'v7 

"65
39tr " 00
2t+2 " 35
16 9" 80
293 .00
204" 50
¿¡6û,45
r.t32"45
353 ,7 t
375" 65
340 " 50
33 i,05
41t ,10
36',i"30
480" 55
33 5" 35
47 1 ,50
336" 10
280"05
368"10
3r{2 " C5
334"10
163" 50
449"70
i35 "25

1148



tsJ,ßCK # C HU RCHItrI" TH UNDT]R E]T Y ',,lEST CfJAST TÛT Àt

ÐI
62
63
6tt,

71
72
73
74
?5
7b
77
78
19
iì1
82
83
s4
ö3
ö0
t]7
90
95
98

gXCESS

TûT AT

0" 0{J
n rì{'l

0 .0s
û"00
0,0CI
0" Ð0
0.00
It t\ 

^r,roUU
0. {J0
0" 00
c" û0
0"00
^ ^AL, ð t,,U

0, 00
0.00
,'ì rì ñUô vU
0"0û
n nAV¿ vV
n nn
0,00
nnn
0" û0
0,00

62 5" 00

2?8.3û
7 ü4,70
445. '10

501 " 80
629,25
469 " 5{)
f+63"45
4?2" 5{)
5'17,7Ð

Ua UU
^ ^^U6UU
0" Ð0
û. û0
0" 00
0. 0di
0" 00
0. 00
0" ût
û, 00
0, 00
t" 00
0" 0û
0" 00

ö5?2,90
? 5000" 00

0.0û
^ ^^VoVV
0.00
n fìn
0"00
n ni'\VåVV

0.00
0.00
0,00

496.90
8t¿6" 55
647 " 40
482 "85
638"20
1r51 

" 25
770"10
571 "3 0309"30
364" 5t
4'¡4.15
593 " 75
39ó, ó0
120,35

26,61 "2tj3750"00

278"30
704 "70
445"-10
501"80
629.25
4{;9. 50
/163,45
472 " 50
5-17.70
496 " 90
846"55
647"t{0
482"85
638.20
451,25
?70"'tr 0
5?'1" 30
3û9 " 30
364"50
414"15
593,',/5
39ó " 50
'120.35

9174" 10
2937 5 , A0

1t+9



labïe 1 3

Optirium ÐisÈribution of Grain (000 tons) fron Each Blockto Each of the Ports Wit.h Totls Set ar $0,60 per ton

BTOC K * CHURCHIT L TIIÜNDER BÂY I-IEST CO å,ST rÛT AI,

00
r\ã

UJ
05
Q7
09
'11

13
't5
'17

19
21
23
¿3
27
29
Ji
33
35
37
39
4i
f$3
1. E:

47
119

0" 00
0.00
0" 00
nnnvôvv

^ ^^VaUU
0.00
0" 00
0.00
0"0{)
n nn
ü,00
/l rìnUa VU
0.üu

4',| 0" 7û
214"34

0, 00
0.00
0. 0,ü
0" üCI

û, {J0
0" 00
0" 00
0. 00
0,0û
0.00
0" 00

û" 00
77 .65

391.00
242 "35
1 69, Bg
293,0D
2 04" 50
r.t60.45
¿¡32.45
353" ?t

0" 00
0"00
0" 00
0,00

'! 46" 95
0.00

335,35
4?1" 50
3bb" 1a

0.00
0, t0
0. 0û
0" 00
0,00
0" 0û
0. 0{)

185.'¡0
0"00
0"00
^ ^^TJsVU
n rìnvavu'
lì nnvotJv

0,00
0.0c
0.00
0"00

375,65
340. 50
33',ï.05

0"00
0"0û

480.55
0,00
0,CI0
0"00

¿80 "CI5
368" 10
342"05
331+"',î0
'l63. 50
449"70
335 "25

i85"',iCI
77"65

391.00
242 ".35
169"80
293,ü0
204 " 50
460.45
it32,45
153. 7 0
3?5"65
340"50
331 " 05
410.70
361"30
¿t80"55
?1q ?q.
J¿J'JJ

47'l " 50
33ó.10
28 0.05
368"10
342.05
334" 10
163 " 50
r149 

"7 0
335" 25

1s0



BT,OCK?f CHURCHTT.L THIJNÐER BAY l{E5T COAST TOT À [,

61
62
63
64
'7 1

72
73
74
75
16
77
tö
79
al
U2
o.l
8lå
B5
86
BV
on
95
98

EXCESS
TOT Ar"

0"Ð0
n 

^^V ¿ VU
0. ü0
0"0û
n nrìV ô VV

0"00
0"00
n n^UaUU
0" 00
0"00
ü.0CI
r\ f\^Vo vV

0"00
0" 00
r\ 

^^VoUU
c" 00
0,0{J
0" 0i)
c" 00
n nnv6 vv
rt /ì^Va VU

0" 0û
0"{J0
0" ü0

b25"ß0

2?8..3û
?04"?0
445. 1 0
50'l " 80
629, 25
r+b9.50
463"45
4:12" 50
5't7 "7t

0, 0û
0, 00

6 ¿i?, f+ 0
0" 00
û" 0t
Ð.00
0" 00
û" 00
{)" Ðû
0" 00
0"00
0"00
{J" 00
0. 00

5865.50
1 5 CCCI" 00

0.00
0.00
0"00
0"00
rl rlnVð\JV
0" 0s
0"00
0,00
0.0t

r+ 96,9 0
946"55

0" 00
r+82,85
638,20
451"25
?70, 10
5?3. 3 0
309.30
364 " 5û
41¿å"15
593, ?5
396,60
1 20,3 5

3308"60
13750.00

278"34
?04 " ?t
445,"1t
501"80
629 " 25
f+69"50
463.45
472 " 50
577 "1ü
496" 90
846" 55
64?"t+0
482 "85638"20
451.25
770"10
571"30
309.30
364, 50
¿+1 4, 15
593," 75
396" 6i)
120" 35

9'l?4 " 10
29375.00

:=== ========= ===.==== ==r===.============== == ======= ==== =====:======
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Ta"ble 14

Gptimum ÐÍstrj"trution of Graj-n {000 tons} from Each Block
to Each of The Po ts I.J:-t.h Tclls Set aÈ.50.55 per tcn

BLûCK,i} c Hi, RC t¡it r, THUNDEE BÅ,Y I{EST COAST TOTåL

CI0
rì1

03
U3
$7
09
1i
l1

'¡5
1'7

19
¿l
23
25
27
2g
3',r

33
35
37
39
tt4TI

43
t45

+t
t|9

0. 00
0, 00
0"00
0,0s
0" 00
0.00
0,00
0"00
0.00
ü,0û
ü.00
0,0t
0, 0û

4T û" 70
2-? 4" 30

fì ll l'!v o vv

0,00
0" 00
0, 00
0" 00
0" 0ü
0, $0
0.00
0,00
0" 00
0" t0

0. 00
17 "65

39',|. 00
242" 35
1 69" B0
293.00
204" 50
1460. 45
t132 

" 
t+5

353"7t
0" ûCI

t" 00
0, 00
{J" 00

j ¿t6, 95
0, û0

335.35
47'l,50
366"',lû

0. 00
0.00
û,00
s" 00
Ð" 0f)
û, 00
û" 00

185, 'l 0
n ôn
u"uv
UÐUU
ü" 00
0"00
0"00
0"(}0
0,00
0"00

375 " 65
3r+0"50
??? /'ìq
¿J | 5 V J

0"0ß
0,00

ig80 
" 55

0"00
0"00
0"0û

280"t5
368, ',ïû
342,05
J34" 10
'163 ,5 0
t+49 "7 0.335"25

185.10
77 "65

39'l "00
242 " 35
169.8t
293.00
2û4.50
460.45
¿.f32"l].5
353"70
3?5" 65
340,50
331,05
410"70
36'1 "30490"55
335"35
47 1 ,50
336"10
280,05
368.10
342 "D5
331¿, 1 0
'163"50
449"70
335"25

152



Tal¡le 14 {continued)
'======: 

============= === ======= =====:=3!=E -.---== === === ===== =--=====

Btoc K # C HIJ RCHTÏ.L TH D'N DER Bå Y WESg Cß}.ST rOTåT

^)
63
b4
11
12
73
'14

75
76
-17

Itt
79
81
ù2
83
¡J4
B5
B6
87
9$
95
98

EXCESs
TOr Àt

0"00
0" û0
0.00
0. û0
0" 00
n rìnvô vv

0.00
0" 00n nn
0, 00
0, 00
0. 00
0. CIo

û" 00
0"ü0
0"00
Â 

^lìVô v\J

û, {J0
n nnuo vv
/t 

^nV è VU

0" 0ç
0,00
0" 00
0" 00

625"û{)

278 " 3ß
7ûr+"?0
445" 1 0
501"8û
629 " 25
469..50
4ó3" r+5

472" 5t
517 "7A

0" 00
0" 00

b47 " 4A
482 " 85

0" 00
ü" 00
0" û0
0, 00
0" 0û
t. 00
t" c0
0" 0{)
ü" û0
0" 00

5382,65
1 5000" 00

0,00
0"0i]
0"00
0,00
0.00
0.00
0,00
0"00
fl ôß

1+96,90
846.55

0.0 0
,l ñrìvovu

638" 2Ð
¿+51"25
770, 't ()

571 ,3 0
3û9" I t
364 " 50
41iå"',|5
593 " 75
396.60
120"35

379',| "45
13?50 " 0 0

27ti"30
7t)4 .1A
445"',!0
501"80
629.25
46 g. 50
463. it5
¿¿72 

" 50
577 "7 0496.90
8¿¿6"55
6r-l?"40
482. B5
638.20
451 ,25
?70"'lû
571 " 30
309,30
364 " 50
41 4" '15

593.f5
396"60
120,35

{}174"10
29375.00
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Tanl,e i 5

0ptimum D¿strlbution of Graj-n (0C0 tons) from Each Bl-ock
to Eacl¡ of The Ports F¡ith Tolls Sef at $0,5C per ton

BLOC K # C IiU RC i]ILT THUNDEA BAY r,{EsT cc g, sr TOTAI"

00
01
03
05
û7
09
11
't3
i5
1?lt

19
2'I
1l¿J

25
27
29
3',¡
??

35
37
39
r+l

43
45
1+7

t49

0.0û
0, û0
n nn

0" 00
0"00
0"00
nnô
0.00
0"0t
0,00
0, 00
0, 00

4"! ,0 
" ?0

2'14"30
c" 00
0. û0
0. û0
0"0t
r.\ l"l 1¡\Jr \,,\J

^ ñ/\VaUU
0.00
0. 00
0" 00
0"00
0,00

0" 00
7'l,65

391 " 00
2U2 " 35
'l69. 80
293" 00
2t)4" 50
460"¿$5
q32, r+5

353. ?C
0" 00
0"00
0" ç0
{J" CICI

1 4ó. 95
UaUU

335,35
471.50
366" I0

0"00
^ ^^V¿ UU

0" 00
0" t0
0"00
0.00
0" 00

'185, 1 0
n ¡ìrì
VåUV

0"00
0"00
0.00
t"00
0.c0
0, 0û
0,0c
0.0 0

3?5" 65
340.50
.131,05

0.00
n nôvovv

Ì{80. 55
r\ 

^ ^VoiJV

0"00
0"00

280 " 05
.368. ? C

342 " 05
33¿t" 10
'l63" 50
r.$49"70
335 "25

185"10
77 "b5

39',N "00
2142.35
169" 80
293,00
204 " 50
460"{r5
¿¡32.45
353"70
375"ó5
340"50
JJ ¡. U3
410"70
3ó1"30
480"55
335"35
471.50
336.10
280.05
368"1û
342"05
334"10
163"50
It49,?0
335" 25
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fa¡le i5 {contínued}

BTßCK # C I]URCI{TII THUNÐ88 EÀY I,IESf CC ÀST TOT.AL

Ð¡
fi2
Ã1
b4
71
t¿
t3
74
75
76
It
78
79
8',t

82
83
84
B5
86
8'î
90
Y}
YIJ

EXCE SS
?0rAr.

c" 00
0" 00
0,c0
0. û0
0"00
0" 0{)
0"0c
A ^nUo UU

0" 00
0" 00
0,00
c,00
0,00
0" 00
fì n{-l

0" 00
û" oû
0"ü0
0" 0t
^ 

rlr\t-/o \J\J

0" 00
0. 00
0" 00
0" 00

625" 00

278 " 30
?û4" 7CI

445" 10
501.80
629 " 25
469 " 50
463, r¿5

4'j-¿" 5Ð
5V7 "7 Ð

0,00
846" 55
647" 4CI
1482 

" B5
0" 0t
0" 00
Ð" 00
0" 0t
U. UU
0" 00
0," 00
0, 00
û" 00
û.00

45:36" 10
I 5 0û0" 0û

0,c0
0"00
0.00
0.00
0.00
0" 00
0"00
0"0c
0,00

¿t96,90
0.00
0,0CI
0.00

DJÓ è ¿V
t]r51 .25
770"10
571"3C
3û9.30
364"50
41t$,15
593 "7 5396" 60
'120"35

4638.00
13750" 00

27 9.30
'10 4. ?0
r*45" 1 0
501.80
629 "25{¡6 9. 50
4ó3"45
4'7 2,5A
577 .7 0
496 " 90
846" 55
64?"40
f+92 , g5
63S"20
45',¡"25
t7 0_14
571"30
?na ?íì

364,5C
r+14. 15
593 * 75
396 " 6ü
120"35

g'l?4 
" 10

2937 5 . 0û

===== === ==.=== ====.====== ======== ==.============= =r= === = ===== =======
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?able 16

Opti mum Disi-ribution of Grain (0tJ0 tons) trom Each Block
to Each of, The For-us'siith Tol-ls Set at $t"45 per ton

BtocK # Cfiu RCHTLT, TTTUNDER ÊAY ÍTNST ÜOA5T TOIAt

00
vl
03
05
¡a '1

09
1X

1J
15
17
'19

¿l
2:S

25
)'l
?q
31
.33

35
37
39
41
43
45
117

49

0" 00
0. 00
0" 00
0.00
0,00
0" 00
0"0û
0"00

0" 00
0" 0t
0" û0
0"00

¿i10. ?t]
21 4" 3D

0. 00
0"0ü
0,00
0"00
0. 00
0" 00
0,00
0"0ü
0,0ü
û,00
nn^Uå U\-,

0" 00
7'l "65

391 " û0
2142" 35
1 69. 80
293"00
2{i4 " 5ß
4611" 45
432, ¡{5
353,70

t, 00
0.0tj
U"UU
U" UU

'l 46" 95
0. {)û

335,35
4?1,5û
3 66" '10

0" 00
0" 00
0.00
t" 00
0" 00
0,00
0"00

185"',|0
f'ì rì nvÐvv

ü"00
0"00
0,00
n nnvôvv

u"lru
0"00
0"00
0.ß0

375,65
340,50
33',l, iJ5

0"00
0,û0

480 " 55
0.cCI
n nnr,DVv

0,0CI
280. û 5
368" 10
3¿t2"05
334,',l0
163"5C
t+49. 7 C

335" 25

185,10
77 "65

39X ,00
242" 35
16 9,80
293 ,00
2û4, 50
460,45
432.45
353"70
375" 65
3r{0" 50
33'l ,05
410. ?0
36?.30
480" 55
335,35
47-i " 50
336,',!C
280,"05
368,',l0
342 " 05
334 " 

',!0

163.50
t+Lr9 "7 {J

335.25

15b



:ïable 'l6 (continued)

==== === ====== ==========:= === ======== ã3ã E; 
===== = = ==.=====.= = ==== = ==

BT,OC ä rÊ CIIüRCi,l.T tt THCNNER BAT ìi/TST COAST TOT At

6X
62
63
6i+

71
-12

?3
7t4
?5
7{)
11
78
79
8',l
82
83
B4
85
öo
87
9ü
95
98

IXCE 5S
TÛT åt

0.00
0" 00
0.00
0" 00
{J.00
0" û0
û"00
0" 00
0, 00
0. 00
0.0û
^ ñ^
U o UU
0,0û
0" 00
0" 00
nnnvÐvw

0, ßû
0" 0ü
0. 00
0,00
û. CI0

0" 0{)
0. t0
c.00

62 5. 0{J

Z?8,3Ð
? {4* ?0
r¿45" 1 0
5û1,80
629 " 25
469,50
ii63" J¿5

412" 5t
51V ,7 0

U6 UU
946 " 55
647"44
¿i82.85

0, 00
0"0{J
û" 00
0, CIt
Ð. ü0
0"û0
0" 00
0"û0
c" CI0

0,00
4535"',l0

15000"00

0"0,3
^ ^^UOVV
0,CI0
0,00
0.00
0"00
û,00
,,1 Jl /'1V¿\,¡U
0"CIf]

496.90
n nrlvòvu

U"UU
0"00

6 38.2 0
451" 25
770 " 1t
57"1 .3 0
309"30
364,5t
414" 15
593"75
396.60
120,35

¿1638,0ü
1375ü.99

278"30
704, ?0
445"10
501" B0
629 "25469"50
463 " 45
472 "5C
5't7 "'7049{i,90
846 " 55
641 "40
482" 85
638"20
451 "25
17 0, 1Ð
571. 30
3il9, 3CI

364.50
414. 15
593"75
396 "60I20"35

9',ï74" 10
293?5,CI0

==== ===Ê===== === ============.======= = ===.== == = == =r=====.=====.=======
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Table 17

O ptim um llÍsi,ribui.ion of Grain (û00 tons) frcn Each tslock
to Eacir ot Ti:e Ports trith Toll-s Se'i at S0.4,C per ton

BLOC K# CIIU RCHÏTT T I1IJ NÐE R BåY ilESî CÛAST TOTAL

00
UI
03
05
\tl
09
11
i3
?5
tt
19
¿l

23
25
21
29
?1

33
35
37
39
41
43
45
47
t49

ñ ÂzrVo U$
nnn
0"00
0.00
0" 00
c"00
a'r /\ f\uo vv
0" 0CI

0"00
0"00
0. 00
0" t0
0. û0

4,¡ û"7{)
2'14" 3û

0" 0c
0. 00
û. 0Ll
0" 0CI
n l.ìnvû vw

0"00
0" 00
0" 00
CI" 00
û. 00
Ð"00

0" û0
77"65

391,00
242,35
'169" g0
293" û0
204" 50
460" 45
u32,45
353" 7 C

0" 00
0" 00

331"05
û" 00

1 46 "950. û0
335.35
471,50
366"',|0

0"0û
0" 00
n nrìV. VV

0., û{)
û. 0t
0.00
0" 00

185"10
û.0û
0.00
ô nnvôvv

0,00
0"00
t)",30
n nnvo vv
¿l nnv6v\/

^ 
/1 r'\

\,Ð\,}J

375.65
340.50

0"c0
0"c0
n nnvûvw

480" 55
.l ^nVðVV
/\ 

^A\./"\JU

0"00
280"05
368" 10
342"C5
334" 1 0
? 63. 50
449"70
'335"25

185"'iC
77.65

391"00
242 " 35
-,|6 9. 80
293"CI0
204.50
¿+6 0 " 

i.l,5

432"45
353.70
375" ó5
3r40,50
331,05
41 0, 70
361,30
480.55
335"35
471"50
336" l0
280"05
368,10
3Lt2, t5
334"1ç-ló3"50
l{4 9" 70
335.25

,ftJ



BtocK# C IiURC HTL t TiiU I'IDEF EÀ Y #EST COA,ST TOT AI.

62
ó3
64
71
72
73
74
75
76
tt
18
v9
8',r

8'2
83
84
85
t16.

ó1
9û
95
98

E XCE SS
TOT At

ô nnvô ww

û.00
c.00
0, 00
0, 00
0.0{)
nôn
0" 0CI' û"ü0
n fìnv5 wv

0.00
0" 00
0"00
ll ,l rìrJÞ UV
Ð"t0
0" 0{)
0" 0{)
n nrlv¿ vv

0, 00
t.00
0, 00
CI, 00
0. 00
¡'ì nnvôvu

625"00

278" 3{)
704"7Ð
{Ã45" 10
5ûI " B0
b29 " 25
¿å69.5û
{+63. 4 5
!.t72" 5û
5-t7 "7Ð,. ^^Uo UU
Bf¿6.55
6j+7" 4û
492.85

û, 00
0" 00
Ð"û0
CI" 00
0, 0ü
ft 

^nI û (,,LJ

0" 00
ü"00
0" 00
n nnVO VV

t+205, ß5
15000" 00

0 " 00
0,00
0"c0
0,00
fl nn
rì rìnv ô vv

0"00
/ì ñ4Vø UU
0"00

496.90
ô nnvovu

0"00
,-ì rt r¡Vò vV

639,20
"451 "25
7?0. 1 '3
571"30
309,30
364" 50
414.'15
593, ?5
396.6C
120.35

4 969" 05
13?50" 00

278"30
?04"?0
{+45.1CI
50 1.90
629 "25
46 9. 50
¿163.45
47 2 "5t
577 

"^7 
0

496, 90
946.55
647"40
1+82"85
638.20
451 " 25
77 A,,'l0
571"30
3t)9,30
364" 50
{+'1 4, 1 5
593"75
396 " 60
'120,35

9174,1t
2937 5 " 00

'======== 
=:==== ==========.==r== ============ ==== = ==.============.======
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Optanum Drstribut:_on of
to nach of The Ports

Tabl-e 18

Grain {00C tons}
1{ith Tol-1s SÊt. at

from Each Bloclc
$0,35 per to:ì

BÌ.oc K # CIIT'RCÍ{ITI, THIINDER BAY idEST COÀST ?OTAL

ôn
01
03
0s
07
09
't 'î

13
15
{'?ll

19
¿l
2i
25
27
¿J
t1
33
35
37
39
41
+J
45
4?
49

0"00
0" 00
^ 

rlnV¿ V\J

0,00
0.00
û, û0
0"ü0
0"00
0"00
0" 0lJ
0"c0
0" 00
0. 00

¿¡-10,7Ð
2tr ¿+.30

D. 00

0" 00
ll ntt

0. 0u
0"00
n lln
û"00
0. 00
t, CIû
,0, ûD

0" 0t
77 "65391.,00

242.35
1 69" 80
293"00
2û4" 50
¿16t,45
432 " 

1+5

353.70
375,65

0,0CI
:3',l, û5

0"00
1 It6" 95

0, 00
335" 35
q?'1 , 50
3õ6" ',l0

û" 00
Tì AA\Jô rJL,

0" 00
0" 00
0. 00
0" 00
0, ûû

'185"10
0,00
0"00
0"00
0"00
0,CICI
0"00
0"00
0,00
0"0t
n nñvåv!

34ù" 50
0"00
0"00
û"û0

¿å80.55
û,00
0,00
c.0f,)

280.05
369. i0
342"05
334" 10
'!63.50
449 "7 0335, 2 5

'185,10
7V ,65

39i"00
2t¿2" 35
16 9. B0
293."A0
20tt "50460.45
432 " 45
353"70
31 5.65
3f.t0" 50
331"05
4'1 0,70
361,30
480"55
335"35
t+?'l "50336,10
280,05
3'G8.1
342,C5
334""i0
'163" 50
449,?0
33 5, 25

160



labl-e 18 {continuerl}
======= === =============.=====.======== === ==== = == ========== = =======

BtOC K # CiIUãC H TJ,L THUNI}EB BÅY i.JES3 CÛA5T TCTÀt

61
62
63
64
7'T

72
73
7t4
75
76
77
78
79
81
82
83
84
tì ú;

B6
87
(¡N

95
9tJ

E XCE SS
TOT,AT,

t"0CI
^ 

/ìrì\Jo VL,,

0.0t
0" 00
/ì 

^nV¡ VU
0" 0û
0. 0t
n nnvð vv

0" 00
0. 00
rì ^nU. V\J

0,00
û"û0
ñ nnVô WV

0" 00
0" ü0
0" 00
0" 00
nnn
0. û0
0" û0
u" 00
0. 00
c, 00

62 5" 00

2'18 "3{)1a4.70
4{i5" 10
50'l " 

gû
629 " 25
469. 50
f¡ú3" 45
4?2" 5û
577.?CI

0. 00
8q6.55
6i+?" 40
482" 85

0.00
G, 00
0.00
0" 00
0* 00
û" 00
0" t0
0" 00
0, 0Ð
0.00

3829.40
15000"00

ll nnvôriv

0"00
0.00
0,00
0"0c
0"00
0,00
0"c0
0" 00

496.90
0,00
0,00
n n/tvôJv

638 "2tt+51 .25
770, '10

5-/1 ,3 C

309"3û
364. 50
414" 15
593,75
396" 60
tru"53

5344,7{)
13750,C0

2-18 "30
7A4 "70445,10
50'l " 

g0
629,25
469.50
463,45
472,50
577 "7 0496"90
gt{6"55
6t+7 "40
148 2 ,85
639"20
451 "25
7-l Ð, 1ç
5?',ï"30
309"30
364 " 50
41 r+" 'l 5
59 3. 75
396 " 6i)
"120" 35

g'¡ 74. i 0
29.375.Afi

======--= ========:=== === =.= == ======== =:= === =:======== ======== =======
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Table 19

Gptimum Dj.strrbr¡t_ion of Grain (A00to Each oi The ports ï,jiih ?ol_ls
tons) from Each Block

Sêt at $0"30 per ton

BtûcK# CHUNCHJLT THUNÐER BAY IdEST COåST 1OTA1,

00
1rl
û3

07
ut
11
13
15
17
19
¿l
23
25
1?¿{
29
3i
33
35
37
?a
41
r+-5

f+5

!+l
tt9

0"00
0.00
û. 00
0"00
0"00
{)" {)ü
0,00
0.0ü
0, CI0

0"00
0"û0
ü" 0{J
t" 00

410"7t]
21 4" 30

0,0û
0* 00
n nnvù vv

0"00
0. û0
0, 00
'J. t$
û. CIû

0" ü0
o, oo
0"00

t" û0
77"65

391. {i0
242,35
3 69. g0
293,00
20{+,50
q60,45
q 32. 45
353" ?t
3?5" ó5

0" 00
33?"05

0" û0
'l ¿+6,95

0, 0ü
?1q l{r
JJJø JJ

4?? " 50
3 66. 1û

0. û0
0,00
0.00
0"00
0,00
0.00
n nn

185,10
0..90
0,00
0.00
0.0s
0"00
0"00
0.0 0
0,00
0.tû
0,00

340.5C
0"û0
0.00
n AnV¿VU

¿å80" 55
0,00
r) ân
0.00

28ü,05
369" j0
342"05
334"10
163" 50
4r+9"70
335,25

-185,10

77"65
391"00
2142 "35'169" 80
293,û0
204 " 50
460"45
432,45
353"70
375" 65
340"50
331*05
410 " 70
361"3t
¿+8 0,55
335.35
tl- ârt / | á f u
33õ" 10
2B 0 .05
3ó8.10
342" 05
334.',¡0
163"50
4r19" 70
335" 25

162



ÐLOC K # CfI{.' RCHTÏ.L rHUI'IDEB EAY idEST COA.ST rOTA I"

6'T

b2
63
Ltr

71
72
73
74
75
76
v7
7ti
79
81
8'2
83
8ri
rJ5
86
B7
qf\

95
9B

ÐXCESS
TTTÂL

û"00
0"Ð0
0" CI0

0. 00
0"û0
^ nnv g vv

0.00
0"0û
rt r\^Ua \¡,U
r\ nnVo V\J

0, 0c
û"{i0
^ r\^UãUV
û" rl0
0, t0
0"û0
ft r\/ìUó UV
0, CIO

0" 00
CI" 0f,
0" 00
0"00
0. 00
ri" 00

62 5. 00

2?8,30
'/ ût+ " 

'70

4t¿5, 1C
50'1 " 8û
629,25
469.5û
463, t+5

472.50
57'l "7Ð

0" 00
946" 55
6r.{7" 40
4 92,. B5

0" 0û
û" CI0

c" 00
0" 00
0,0Ð
û" 00
0" 0û
CI" t0
0" 0{J
ü" 00

3g2g"it0
"?5000.00

0"00
n rìn
ú,00
0"00
0"00
0.00
0,c0
/t rì^vrvv

0"00
¿+96,90

tì nn
0,00
0"0i)

639"20
1451 

"'25770"10
571"30
309,30
364"50
4 14. 15
593.75
396"60
'120,3 5

5344"'70
'13750" 00

278"30
7ü 4. 70
445"10
501"80
b29 "25+Qyôfu
4ó3. t¿5

472 "50
577 "lA496,90
846" 55
647,40
492 " 

g5
639.2ß
45',! , 25
17 û.10
571.30
309.30
36 4,, 50
41 4, 15
593.'15
396. 60
120 " 35

9'T74. '1 0
2937 5. 00

1ó3



Table 2t

o ptimum Ðís ri-bution of {ira¿n (000 tons} f ron Each Bloclcto Each of The ports ¡;iit,ir Tolls set at $0.25 per T.on

__-_============

BLoC K iå CHU RCÍITL L ,TITUNDER BAY gEST CCAST Ti]TÅt

û0
o1
n?

'35
07
nq
11
13
tf
't7
ÁY

z,
23
25
27
29
31
33
35
37
39
41
43

47
49

0" Ofi
0"00
0,00
0. 00
0" 00
{ì nnv¿ vv

t"00
0" 0û
0" 00
0" 00
0. 0c
0"t0
n fìnV¿VV

¿110":i0
21 t4 

" 3{)
0,00
û"00
0" 0t
0"0{J
n 

^nUÞVt,,i

0" 00
0,00
rì rìn

UotU
0"00
0,00

0" 00
7-! ,65

391. ûû
242-35
1 69" g0
293 "ÐÐ
204" 50
460, t+5

432. t+5

353,7C
375" 65

0" 00
331.05

0"0ü
1¿{6.95

0, 00
335" 3 5
r.{ 7'l " 5û
:66" 1t

0.0ü
0" 00
0" 00
0. 00
0" 0t
Ð" 00
0" 00

195"i0
0.00
0.00
0.CI0
n nrìvovv

0.ct
n 

^^V.oUU
0"û0
0"0CI
0.0s
n nn

340,50
0" 00
0.0c
0,,30

490,55
¿ì ^ñLJ o rJU
11 n^voVU

0"00
280.05
368" 1 0
3rI2 " 05
334.'!0
163,50
449. 7 0
335,25

185. 10
77 "b539'l " 00

242" 35
169,9û
293. û0
204 

" 
50

46û. ¿$5

432"45
353,?0
37 5- {t5
J4CI" 5t
33'! " 05
410"70
351" 30
480" 55
335"35
47'? "50336" 10
280.05
368,'!0
342 . A5
33{+.10
?63"5û
449.70
335,?5

I64



Table 20 {cont.inueil)

C HU RCHI]. L SIiU¡IÐER B¡\Y ITIST COASTBLOC K # TÛT At

61
62
63
Ð¿s

71
t¿
13
'14

75
"76

tt
Tó
'19

8't
82
B3
8{$

85
86
87
90
95
9B

$ XCESS
tÐT AL

0" 00
n nrìv ¿ vv

0"00
û" 00
0.00
0.0t
0" 00
0, 00
0. 00
t. û0
0, 00
0.00
0,00
0" 00
0.0{J
fì nnv6 vv

t, û0
0, 0t
0" 0CI

0,0û
^ 

n^UoVU
0, CI0

0" 00
0" 00

62 5. t0

278,30
'l c4,1a
1145"'l C

50i, Bc
629" 25
J+69.50
{463" 45
rJ 72. 5û
5?7, ?0

0" 00
846,55
ó {.t?. 4 û
r{ {J2. B5

CI, û0
0.0{J
ü, sû
ü,00
0" 00
û" 00
0.00
0" 00
0" CI0

û" 0t
3829" 40

15t00,0{.)

û" 00
/\ n^
\JÐV\J

0"00
0.00
0"00
n nfìVÐVV
rl ñ^VðtJt-,

0.00
0,00

¿{96,9C
0,00
lt nn
0"00

638,20
451"25
7?il " 10
5?1 ,3û
309"30
364" 50
414"'15
593,75
3gó,60
120,35

5341+"7t
13750"0t

279"30
70tt.70
445"10
501"90
629 "25q69"50
¿¡63 

" 45
472"5A
57'l "7 0r+96,90
946,55
64?"40
482.95
638"20
451 .25
77 0 "'| 0571.30
309 " 3C
364 " 50
4i4"i5
59 3,7 5
396.60
120" 35

9174"1A
29375, ü0

==== ==3Í =-;3===.=.==== === ====== ====== ====== ===.== ====== ==== = =======
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Tabl-e 21

o pt.im un Ðistribut:-on of Graln (0û0 t.or,s) fron Each Bl- ockto Each cf Ti¡e poct,s i,tit.h Tclts Set at $0" Z0 per ton
____:======= == ====-

BTOCK+È C HU RCTìTTI TfiUNÐEB BAV
'IE5T 

Cß f\ ST rOTA],

nn
01
03
Ð5
o7
09
11
13
15
17
19
21
23
25
27
¿V
31
33
35
37
39
t{1

43
45
47
49

0' 00
0,00
0,00
0" 0t
U" trU
0"t0
A n^U¿ UU

^ ^^U ¡ UU

0,00
û"00
0" 00
0" 0û

/.¿'l 0" ?0
2I 4,30

0" 00
0"00
ü.CIi)
0, 00
0" Ðû
0. 00
0"00
0" 00
û" û0
0.0CI
{3"00

0.00
-17 

" 65
391"00
242 "35'¡ 69" 80
293" 00
204" 50
46û" 45
t132, t+5

353" ?C
3'75,65
3 40, 50
33',t"û5

0,0û
'T qó" g5

f1 AnV o VV

335" 35
4?1.5i1
366" 1 0

CI" 00
0" 0t
0.0û
0" 00
0, 0ü
o, 00
0" 00

195"10
^ ^nìJ ¿ U \,,1

0" 00
0.00
0"00
0,00
0,ûû
0,00
0"û0
0"00
0,0û
0"c0
0"00
0"00
0"00

¿{80 
" 55

0,00
0" 00
0"00

28û"C5
368" 10
342 "A5334.1û
1 63, 50
449 " 70
335,25

185" 10
77 "6539 1, 00

242 
" 35

l6 g" B0
293"00
2ü4, 50
ti60 

" 45
432 

" 45
353.?0
37 5,65
3t+0"5i]
331"û5
4'l û "'70
361 " 30
490,55
335"35
J+71 

" 50
336.10
2B 0.05
368"',¡0
342.05
334,if)
163 " 50
r+49" ?0
335,25

166



BLOCñ# C HÜ RCTi 1T Ï, TI{I¡NÐER !AY ltl 5T Cû ASf TÛTåT

trI
62
63
6tl
71
72
73
74
75
76
7V
?ÍJ
79
81
82
83
ii4
B5
86
B7
90
95
9B

E XCE SS
TOT AT

0"00
r'ï nnv. vv

0,ûû
0" 00
0" 0t
0"0û
0"0{)
CI"Ð0
0.0t
0, 00
0.00
0.0û
0" 0L)

0,0û
t" 0û
0"00
0,00
CI,00
0, 00
0" 0Ð
0" t0
0.0 0
0" ûCI

0. 0CI
ú2 5" 00

2ig" 3Ð
?04"70
445, 1 û
50"1"90
629 " 25
4ä9 " 50
463" 45
1472 

" 54)
577,?0

0, 00
I 46, 55
6¿$?,40
482 , g5

/\ ,\^Uo UU
0. 00
0" ü0
G,00
t. 0il
fJ" 0û
0" 00
0"00
t" 00
0" 0û

3 ¿tgg 
" 

gû
1sc00"00

CI,00
û. t0
0,00
0"00
0.00
rì nnvóvv

0.û0
0.00
0.00

496"90
n ^^\-,âLru
{J,00
0,00

638.20
451.25
770"X0
5?1.30
.109, 3 0
364"5t
41t+"'15
qat 7Ã
396,60
120"35

5685.20
13750.00

279" 30
704"7t
445" 1 0
501,80
629 " 25
469" 50
463"45
t+-l2 

" 5a
5??,70
496 " 

g0
846" 55
64 7,4 0
492 

" B5
638"20
45"â .25
77Q"10
571"30
3ü9,30
364" 50
i+14" 15
593 ,75
396, 6CI
'120.35

9174.10
2937 5, 00

========33======:=====.=.=========t=====.== =.====:=====.===============
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Ta.bl-e 22

Optimum Ðistr-i.bution of Grain (000 tons! trom Each Blockte Each of, Tl¡e ports l,'lith Toll-s Set a+- S0" 15 per ton

BIOC ä i* C}iU RCiIILt THÜI'IÐEiì EÀY I.IE.ST COASl TOT,At

00
01
03
05
07
û9
1',|

13
t3
t'Tl!

19
21
23
25
27
2g
31
33
35
37
39
rtl
r+J

.+f
lr'7

¿å9

0" 0{J

0.00
tì nñVô vU
0"00
0"00
0" 00
0"00
0" 00
rJ"0û
CI" 00
CI" 00
{J"t0
0. {J0

4i0-70
21t+"30

0, 00
0"t0
0" 00
0.0CI
0"00

û" 00
0, {J0
0.0Ð
0. t0
û" 00

0" 0t
17 .65

39',tr,00
2L{2,35
'169.90
293"00
2{J4.5ü
460" 45
t132" 45
353"7û
3?5. 65
3¿f0" 50
331"ü5

0.00
146" 95

ß" {J0
335" 3 5
47'1 .50
366" '10

û" û{J
CI. CIû

0" 00
0"00
0" 0û
0, 00
0" 00

185"10
0.00
0,00
0.00
0,0û
0"00
0"00
0.0Ð
0,00
/\ n^V¡VV
/l 

^rìVèVU
0"00
0,00
0 " 00
ß,cc

480.55
ri nnuóvv
lì nnvo Jv

0"t0
2f]0.05
368.',l0
3¿+2.05
331+. 10
163"50
449 ,7 0
335.25

185.'10
77.65

39'l ,, 00
242" 35
169,84
293,00
2CI4.50
4ó0.45
t+32" 45
353"7û
3?5 " b5
340 " 5û
33I.05
¿t1 0. ?0
361"30
480"55
335.35
¿Ì71" 50
336,10
280"05
36 8. '10

342.05
334.10
16 3. 50
i+49,70
335 "25

168



tstoc K+ CHÛRCflTIL TÍIT]NÐ88 B¡IY I{E-ST CCA.sT TOl.AL

ol
o¿
63
6t4
71
72
73
-l t+

?5
76
v'l
't 1)

79
81
B2
B3

85
fJ6

B7
90
a3
98

$XCE SS
TOT AT,

t"00
0. 00
tì n¡rvô vv

t.00
0" 00
0" 00
0" 00
0" 00
0" 0û
0,00
e .0û
/t rì^rJa VW

û" OCI

0"t0
{.1 nñu6 vv

0,00
0* 0CI

U" UU
0,00
t" 0Ð
û" 0ûô nrìwa wv
n nnv, vu

û" 00
625.00

278 " 3t
7C4"74
445" ',l û
501.. B0
629,25
469" 50
t¡63.45
¿¿?2" 50
517 "7 A

0" 0t
8 46, 55
647, t+{)

492"85
0" 0{)
0, sû
0" 00
û" 00
0" 0{)
0. 00
0.00
0.0Ð
0" 00
t" 0û

3488.90
i 50û0- 00

û.00
0,00
0.00
/1 nñU o UU

0.00
0"00
n nnv6vv

0.ß0
0.00

496.90
n ônvovv

0,t0
0"ûs

639"20
45',!" 25
7?0, ,¡ 

0
57',1" 3 0
309"30
364,5û
41{+,15
593,?5
396" 60
i20"35

5ó85,20
13750,00

2?8" 30
7û4 " ?0
445.1û
5t ?. g0
629,25
469"5û
463 " 45
472 "50
577 ""1ß
49 6,, 90
846"55
óI+?" 40
482"85
638.20
451"25
??0"10
57't*3t
309,30
364,50
414" ',l5
59-3" 75
396.60
'120" 35

rJ 1'l 4 ,1Q
29375"00

==== === = ===== ========== =.==== ========.=== ======== ========E.========
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Tarl-e 23

Optimum Distribution of Graín (000 tons) fron Each Block
to Each of The Ports Hith ?o}ls Set. at $0,1C per ton

BtOC K # CTTURCHÏLT T'HU1{ÐER BAY l{li5î CO fàST t0T.At

00
t't {wl

UJ
û5
û7
09
{l
i3
1{r

17
IY
21
23
25
-'1¿,
29
3'r
33
35
3?
39
r+l

43
¿+5

41
t¿9

0"00
0" üû
0"00
0" 00
n nn
0"00
0"00
ü"ûû

l\ ñnUÐ Uv
0,00
0"00
0"00

4?0,70
2? ¿å" 3û

û" {J0
û, tü
0" 0û
0"00
t\ n r'lu6 vv

^ 
/l^UôV1J

{J"0û
0" 00
0" 00
$.00
û" tü

0, ü0
'/,7 

"'Ð5
391"CI0
242.35
'¡69" 8t
293" 00
2 0i+" 5CI

4 t,0 ' 
¿+5

{132" {¡,5
353" ?C
375* b5
34û" 5ü
33't" ü5

0" 0CI
'T {.ró" 95
490" 55
?-¿q ?q
JJJø JJ

4?X " 50
3 66. ',!0

0" 0ü
0" 00
û" 00
0. CI0

0, 00
0" 00
ü" ü0

185"1t
0"ü0
0" 0c
0"00
0.0ç
U6UU
^ ^AUoUri/\ 

^ 
/\\Jâì,rV

^ 
nnUaUU

0,c0
{l nn
0"00
0"CI0
0,00
0"0Û
fì nn
0"0û
^ ,ì^UsVv
0,00

2ßü"05
368"',ï0
342,05
331+,'tr 0
-163 

" 50
4149"70
335 "25

185 " 1{)
17-b5

391"ü0
2142 "35
loyoÕu

29 3, çt)
204, 50
460"45
432" 45
353,7 S

375" Éj5

3¿i 0, 5 {)
33"tr " 05
41ß "74361"30
480"55
335" 35
4?i"50
336"-10
280,05
368" 10
3¿i2.05
334,',l0
1 63. 50
44 9. ?CI

335 " 25

4-7 
^



============= == =.======== ==== == ====.= =.======== == = = ======= = ========

TabIe 23 {coLt i-nued)

Ct{uRCIlILt THTINDEiì ËÀY !{EST COÄSTtstC,C K# m^m À ft \J I ÉflJ

61
62
b3
64
tl
72
73
7l$
75
76
77
78
?e
8',?

82
83
8i+
85
B6
87
90
95
98

EXCE S5
TOT AÏ,

0"00
0. 0ü
0"0{)
0,t0
nnn
0. 00
0. 0s
0" t0
0" 00
0" 0ü
n nù
0"00
0,00
0"0û
0"00
0,üû
0.00
ü,00
0" 00
0" 00
0, û0
n ßn

0"00
0.00

6)\ ñn

2'18 " 3Ð
7 0f+" ?û
4f45" 10
5t'? " 80
629 " 25
4ö9.50
¡å63, ¿+5

472" 50
5V'l "7 t

0" 0t
846.55
64?" 40
{å82 

" 85
0,0t
0, 00
0" ü0
0, û0
0" 00
t, 0{)
ß, 0CI

^ ^nU s VU
0,00
t" 00

3008" 35
'15CC0"00

0.00
fì âlìv¿vv

0,c0
0"0{)
0"00
fì nrlvâvú
¿r ôtr1VrVV

0" 00n nn
¿å96"90

0.00
/\ n ./ìVàJ\J

ô lì,'ì

638,20
t451 "2577û"10
5i1 "34309,3S
364"50
4tr4"15
593,75
396"6C
120"35

6165,7.5
13750,00

278" 30
?04,?0
4t+5"10
50'! " 80
629 " 25
469" 50
463.45
472"50
571 "7 A
l¿96 

" 90
846, 55
6¿+?.40
482 "85
638 " 20
451 " 25
770,10
57 1 "3t
3û9" 30
36 4" 50
4"li+"15
593 "75
396" 6û
120 " 35

9 1?4,1 CI

2937 5" 00

x7i



Tab1e ?tt

ûptimum DistriþuLìon of Grain i000 tons) f,rom Eactr Block
tr: Each of The Ports !ùi-ttr Toll-s Set at $0"05 per ion

BLOCK+ CiIIJ âCTiIÏ,t SFIIJNÐER EAY f.IEST COAST TüTAt

00
01
UJ
05
ç7
09
1'.t

IJ
'l f-

11
19
21
23
25
2V
¿>
31
33
35
37
JY
41
43
45
47
49

0. tCI
û, û0
CI,00
0,CI0ñ ^ñ\,1 e VU
0" 00
0"0û
0,00
n rìnvÈvw

n nn
0" CI0

0.00
ü"00

¿t1 0" 7û
2',í 4. 30

rì .n rìvðvV

0,0 0
0" ü0
0"00
0" 0{J
t" 0û
0" 00
0, 00
0" 00
U. UU

0" 00

0" 00
77"65

391.û0
2¿i2" 35
'169" 80
293,û0
204" 50
lå60" 45
432" 45
353"7C
3'l5" 65
3¿å0" 5t
331, 05

0, t{)
? 46" 95
l{ 80, 55
? ?q ?{i
4?'¡,5û
366. 1 0

0" 0û
0" 00
U"UU
1-lo UU
0,00
0,00
0"00

185" 1 0
fì rì rìvrvv

{) " OCI

ç."00
p"00
¡'l n l\VðVV
0"00
u"00
0"0c
n rlrìV ô VU

0"0û
û " 0û
n nnVOUV

0"0û
0,ûû
0,0t
0" c0
0"00
0,00

280"C5
368,10
3¿{,2"C5
334,10
163.50
t4t+9.7 D

335. 2 5

185.1û
17 "65391"00

242,35
'16 9" 80
)ol nn
204 " 50
r+60 

" 45
t132 

" 
45

353"70
375"65
3¿å0 " 50
331*05
41 0. -t0
361"3CI
480"55
335" 35
47'l . 50
335.10
280,05
368"10
3t{'2,05
334, '10
'163.50
449"70
335"25

172



Tat,i-e'24 {continued)

TCITATBtoc K $ C Hü I?C HTL L TIiUNÐER BÀY IdE ST COA ST

o¡
b2
63
b4
71
72
73
t4
?5
?6
77
78
79
81
82
83
s4
85
86
8?
90
95
98

EXCESS
TOr Ât

û.00
4 rìrt
\Já VlJ

0"00
0"0û
0"00
0" 00
0"00
n nnvâ vv

0. û0
0.00
n nnVô v\/

0. 00
0.00
0, 00
0, {J0

0" 00
0, 00
nnn
0" û0
0. 0û
0" 0û
0. 0i)
i)" 00
0" 00

625.00

218 " 3f)
7ü4"70
¿¡45. ',¡ 0
50'l " B0
629 " 25
sf 69.50
463,45
472" 58
577 ""lD0. t0
846" 55
647,4C
482 " 

g5
0. û0
0" û0
û,0{)
0" 00
û" 00
0" 0t
0" 00
û" 0{)
0" 00
c" 00

30û8" 35
1 500û, 00

0"0û
0"00
ll 

^^VÐUV

û.00
0.00
0"00
n ..rnvÉuv

0.00
0"0t

496" 90
0"00
0"00
0,0t

639,20
ì{51" 25
7'70 " 

'3 0
571"3t
309"30
3ó4" 50
t+14"15
593 " 75
.39b" 60
120" 35

6'! b5" ?5
'¡3750" 0Ð

27 8.,3 0
?04 ,70
445"',l0
501" 80
b29 "25q69.50
463 " 45
r.+72 

" 50
57'l "70496,9 0
846"55
6r47* ¿¿0

¿t82"85
638.20
451 "25
77 0.14
571"30
309,30
3611" 50
l+1 4" ',l 5
59 3" 75
396"60
'120.35

9174"14
29375,00

173



?ahle 25

Optimum ÐistrJ.'bution of Grain (000 tons) from Each Block
to Ðach of The PorLs lJith tclls set at 's0"00 per ton

BI,ÛC K F C HÜ RCHIT,I TTIU NÐER tsAY I{3ST CO AST T03å,L

tJU

01
nì
05
0'r
UA
l{tl

13
-15

11
19
¿l
23
25
27
29
31
33
35
3?
39
41
få3

45
L{7

49

CI"oo
n nnv¡vu

0,00
û"0ü
0.00
û"00
0.00
s"0û
0, 00
0"00
0"00
0"00
fì nn

4',i û, 70
21t4 "30^ ^^UÐWU

0"00
0"00
^ ^^\,,I¿ VU
r\ ñfìVr VV

û"00
0, 00
0" 00
0" 00
0.00
t" 00

0. 00
v'! " 65

39?"{)0
2t42,35
169"80
293,0CI
204" 50
4b0, ¿$5

432" 45
353" 70
3?5" 65
3¿åt.5C
33'tr"05

0" 00
11i6" 95
480" 55
335" 35
¿{?1" 50
3óó" ',l0

0. 00
Ð" û0
c"00
0" 00
0"00
0" 00
û" 0û

185. 1 0
0.00
0,00
0"c0
0"00
0"00
0.00
0"0c
0"00
n ôrì

U"UTJ
n rlrìVôV\J

0.c0
^ ^^\JolJU

0"00
0"00
0,CI{)
A nnvóvv

0"0c
280"05
3 8.'¡0
342"05
33¿i,10
'¡ 63, 50
4t49 "7 0
335 "25

'195 
" 

'! 0
7'7 " 65

391"00
2t42,35
16 9" 8CI

293" 00
20¿+ " 50
46 0" 45
432 " 

145

353" ? 0
375,65
3t{t"50
33',| " û5
4X0"?0
36'l . 30
t+80.55
335.35
471"50
336,'?0
280"05
368.10
342" 05
334"10
'!63 

" 50
449"70
3.35.25

174



Tai¡le 25 {cont inued)

BÍ,OCK# C I]URCHXt.T, Ti]T]NDER BAY i/¡EST üûAST lL\-JIf|.L

o¡
62
63
6l$
7X
72
-t3

lLr
75
76
?l
?8
v9
B'l
82
B3
8{+

85
8ô
87
9û
95
98

E XCE SS
r¡t\rî À r¿uf å!

û.00
Ð" 00
Ð. ûil
0,00

A rr^
U6 I-/\J

Vop"U
n nô
0, û0
0" 00

0" 00
0" 00
0" {Jt
0" 00
n rìñ

0,00
0"00
0, {J0
n a¡^

0" CIt

0.00
0.00

62 5, 0t

218" 30
'/ û4, 70
445"',l0
50i - 80
629,25
469" 50
463" 45
472" sfi
5'11 .7A
4 96. g0
I få6" 55
647.40
4 82. 85
É39" 2ü

0" 00
0" 0û
0. û0
û" 0t
0,00
0, 0ü
t. Ð0
û" 00
û. 0û

1 B?J, 25
'15000"00

r\ ^^\¿tåUV

0,00
0.00
0,0t
0,û0
n r''!ôV'VV

0.00
U" UU

0"00
r) nnvrvv

0.00
n nnvavç'

0.00
0"00

451 "2577ß" 10
57n.30
309.30
364,50
414.15
593 " 75
39ô.60
720 "3573t0"85

'13'750" 00

2-l g "3t?04"70
445, 1 0
50 tr .80
629 "25
46 9, 50
463, {r5
472"5Ð
577 "7 A
l+96 

" 90
8r+6" 55
Õ4?"40
482 .85
638.20
{'l,51.25
?70"I0
571"30
309" 3û
361+ " 50
4',¡¿1,15
,;o" ?ç
J¿JA 

'.J

396. 60
'120,35

9174"',!0
29375"0t
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Tahle 26

Optimum Dis*¿ributiori of Grain (û0C t"ons! f,ron Each älock
to Each of The Ports ï"lith lloll-s Set at $0" ó5 pe r ton

wit.h 19'16 supplies

Bi,ÛC K # C HiI RC HÏL t T I'IUfiÐER BAY trESf COAST TÚTAL

UU

^4l,,I

03
rìq
Ð7

44
¡l

13
15
'tn7l

19
¿l
') ¿,

25
27
¿t
JI
33
15
37
39
t+'l

43
45
47
49

0" 00
0,0 c
0"üû
nnû
0" 0i]
0"0û
0"00
0. 00

14" ¿+0

0"00
U" UU

0" ü0
0"0t

297.30
313"35

ü"00
û"0t
0"00
0,00

0.rJ0
nnñ
e" 00
0" t0
0.0û

0, 00
ó8.55

352.3{)
224"35
152.85
3C7" 3CI
'181,95
-3 81 ,70
3?3,55
326"7 Ð

0. 00
0"00
0,00
0, CIt)

0" 00
0, 00

2U9 " 25
4 55" 55
388,25

û" ûCI

$" 00
0, 00
0"ûü
û" 0ü
0, ûü
0" rJ0

166 " 15
0"tc
0,00
r\ 

^^U"UU
0"00
0"00
^ 

/l^
U 6 VU
ü"0û
fì rì rìVOUV

0"'30
361"75
366.75
34b.30

0"00
0,00

434 " 20
ù"û0
0"00
0.00

2514 " 95
?o? nn
JJJAVV

28',1 "95274,75
1r+3" 3Ð
519,55
35ti,7 0

'16 6. 15
68" 55

352"30
22t-{ "35
152 . ft5
30?" 30
'18'i 

" 
g5

381.70
385 " 95
326,7 A

361 "7 5365"?5
346"3CI
297,3û
3',|3"30
434"2C
2t49 "25455,55
388.25
254 "95
393. 00
287,95
2'7 4,75
i43 " 30
5',î U, 55
358" 7{}

't't b



?able 26 {contlnreed}

= ====== ====== == = ======= == ====== ====2=23 a727= == === ====== = = = === ===

ETOCK# C HURCi]TÏ,t T!IUNDER BÄ? h]EST CO AST TOTAT

{3 1

62

^?
64
71
72
73
74
75
76
77
78
t9
8',t

82
B3
ö¡+

85
B6
B7
90
9l
9B

EXCTSS
TOT A],

0.00
0.00
0"00
0. ûû
0.00
0"00
Ð, 00
0" CI0

{J.00
0.00
0" 00
0, 00
0" 00
0"00
4 rìfìU4 V1/

0. 00
0"00
t,00
0, 0û
0,00
0"00
/t 

^rìVôVV
t" ût
0" 00

62 5" 00

235,95
61?" B0
3?3" 00
¿i?g,70
519" B0
{i34" 20
t+5'1, Bû
3 68. 50
521 " 65

0" 00
0,00
0" 00
flrrn\/D UL,

{J" 00
U" UU

0, t0
0" 00
0" 00
0. 00
0"00
0" 0û
ñ rìnvr vv

0, 0u
?532"30

'150tü"00

0.0t
0,00
0,0c
0.00
0"c0
0.00
0.00
0.0t
0"t0

555,3 5
803 " 85
5Bt" ?5
456"65
63'I"45
528 " 60
7 91 ,4Ð
?2CI"3CI
276,"2t
324,65
'382 

" 45
55'l " 15
3',|0"90
83.,l0

5 332.9 5
16250' 00

235"95
61'1 " 

g0
373"00
478"74
5',!9"8û
434" 20
451.45
36 B. 50
52-7,h5
555.35
Bû3 " 85
588"75
456 " 65
63'7" 45
528"60
?91 ,,40
-720,3Q
'¿76,20
324 " 65
382 .45
551 , 15
310. B0
83.',|0

1 ¿865 "25318?5,00

177



Tab1e 2'l

Optimum Distr.lbut.ion of Grain {000 èons} fron Each Elock
te nach of, The Ports I,¡ith Toli-s Set at $0,00 per ton

$ith 19'16 supplie s

Btoc K# CHITNCHTI,L TIãUI{ÐER BÀY i48 ST CTAST TOTÀt

t0
01
03
05
07
09
1I
13
t3
17
"?9

¿l
23
25
27
29
3't
33
35
37
39
41
43
45
47
49

0,00
n nn1/ o VV

n ftrì

0" 00
0"00
0,00
0" 0t
0" 00
n nAv¡vv

0.00
n nrìva vV

0.0û
{J"0t

297"3{)
3'13" 35

1 r¿. 35
0"00
t, 0{)
0" tû
0, t0
0" 00
0"00
^ 

n^
r,, â VU
0, 00
0" 00
Ð,00

0"00
68" 55

352,3C
221á" 35
152. B5
3 c7, 30
191"95
381"?0
385"95
326.7 A

361 "75
366" ?5
346"30

0" 00
0"t0

419.80
249,25
455.55
388"25

0" di0
,1 

^ ^U¡ {:U
0, û0
0.'û0
0" 00
ü.00
0,00

166 "',! 5
UoUU
0"00
0" 00
0"00
0" 00
0.00
0.0û
0,0û
û" 00
0"tCI
0"00

0,0 0
0"c0
ü,0 0
0"00
0.0û/ì ^^1Js\JU

254"95
393"00
287.95
'¿'14 

" 7 5
'143".30
518.55
358 " 

70

166 " 15
ó8"55

352"30
224 " 35
'152" 85
307,.30
181 " 95
38 1 ,70
385.95
326 "10
361," 75
366 "'15
346.3CI
291 "3CI313.50
434,',!5
2Lr9 " 25
455,55
388"25
25t4 ,95
393"00
28'7 "95
27 t4.-15
'143"30
519"55
358"?0

178



========.= ====== ===========.====== ===.==== = = == = == ========-=== =====.==

?al¡le 2'1 {coritinued}

TTiiJNÐER BAY ''{EST COASTBT.OC K # C HUNCHTTT rOT ÂI,

Ðt
62

6¿{

71
t/

73
74
75
7b
77
78
79
8'l
82
83
84
85
B{;
87
(Jn

95
9B

EXCESS
TOT ÂL

0"00
^ 

/t^UoUU
0. û0
0. 00
0,,0{)
ñ nfì
t, 00
0" t0
0,00
0.00
â nl'l
0"00
A rìrtüÀ VV

0.0ç
0"0û
0.0û
û" û0
t" 00
0" û0
0" 00
û" 00
U"UU
0, 00
û"t0

62 5, 00

235" 95
6 17. 8t
3?3.0CI
4?8" 7t
519. B 0
113t4.20
451 , g0
3ó8.50
427 " 65
555" 35
803"95
5€8" ?5
4 56" ó5
637 " 45

0" 0c
0" tÜ
0" 00
0,00
0"0û
0,00
{J, 0{)
0.0t
0.00

¿!öt.¿3
15ûi10.0û

^ n^U¿UU
ô nltvâi/v

0,00
0.00
/1 1^vÐvv
0.00
n nn
0,"c0
0.00
0.00
0,00
n /ìnVc\JV

0"cc
0" 00

528,6 0
79',T " 

¿t0

72t)" 3 0
2'16.20
324 " 65
382"45
551,1 5
3"1Ð. I0

83, 10
2384"00
8750"00

235,95
617"80
3?3 

" 
00

478"?0
519"80
43 4, 20
¿*51 . 45
36 8, 50
52-l " 65
555" 35
fJO3,85
588"75
1+56 

" 65
637.45
528,60
791"40
12û.34
27 6 "29
32+ " 65
382 " 45
551"15
310"80
83-10

5365.25
24375,00

= ====ì==-========.==============5=====.==:== =========================
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Block i,iumbers and

Table 28

Crrresponding 3lcck Names

BLOCK # NAI'3E BtocK +f NA i,I E

0'l
03
05
07
rìo

11
13
'r5

17
19
21
23
25
¿t
29
31
33
35
3"1

39
41
43
¡+f
4'l
49

i{innípeg N<¡rt.h
9irani peg So uth
Í{innÍpeg tdest.
Bran'åon North
Brandon $esÈ
n e1vi1 le
D au phiil
Kam sack
Saskatoon i{ain
Saslçat-oon South
Saskai,oon I{est
SasJ<atoon liorth
Priace Albert East
Prince Ä].berr Sout,ir
Prince A.lbert [ies"t
Saskatoon East
negina South
Regina IEest
Bj-ggar Nortiì
Biggar ËesÈ
nclmonton lilort.h
E dnonton Soul,ir
EdmoDtrn li}esÈ
l{anna South
Hanna gêst

61
b2
63
64
?'t
72
't3
7Lí
15
76
7'i
78
79
81
B2
Q"

84
85
B6
8?
cn
95
9B
00

Keew atin
ta F.iviere
Carberry
B ran don
í'leyburn
P asg ua
Bulyea
Bred enbu r y
Sask atoo n
lri-tk ie
,à ssi rr at¡o i a
St¿ift Current
0 utl- ook
i'led.i- cíne I{at
Broo ks
Lethbrid ge
Vul-c an
CaJ-g ary
Red Deer
Ed.mo nÈon
Þtr " A" Il' .l{ est
N u À, R" East
G"S" L" Raelway
Brit.ish colunbia

t8ü
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