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4 Abstnct .
Problems related to the grain handling .and transportatuon system have been
investigated. by Royal Commissions and o'ther groups throughout the past century
However, handling and transportation problems still exist in the gram industry n Canada
This study focuses on the interrelationship between the Canadian grain grading system and
the operations of terminal grain’ elevators: at Vancouver and the problems arising from
these interrelationships. . ‘ _ R o ’ \ L
-The objectives of the study were threefold, (a) to determir‘ie and describe.the -
effects of the grading system on terminal elevator operations b) to- quantify the cost
attributed to the grading system and (c) determine the effect of handling additional grades
:’on terminal elevator throughput Deispite data limitations, these goals were pursued
through description of the terminal handiing progess, as well as through scenarios to
investigate the effects of the Canadian grain gradmg system on the various terminal
operations and the'effects of handling addmonal grains and grades. ‘
Avaiiable data indicates that there is a relationship between the gramn grading
. system and the throughout of the terminal elevators at Vancouver. The presént system of
grading wheat in Canada has a deleterious effect on terminal .throughput through delays in.
unioading due to'grading, a reduction in cleaning capacity and a reduction in usabie storage
‘space. in addition, the cost of operations at the terminals is higher than necessary due to
labour requirements necessitated by the present method of grading grain at the terminals. \
The throughput of the terminals is decreased by additional grains or grades being handled
'Estimates presented, based upon the most Iikely constraint being” “Within the system
suggest possnbie throughput increases of up to 60 percent by deleting 5 grade and
protein segregations in wheat.
lmprovements in the system reqmre agditional research determining the benefits to T
‘Pranrie producers of the present grain grading system Additional issues which need to be
investigated include the and benefits of alternate locations for grading grain, as well as the

costs and benefits of using the present system of protein segregations in Hard Red Spring

Wheats.
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I. Introduetion v

The world grain market in which \Western Canadian producers sell their product s
hecoming increasingly competitive. Many of Canada s traditional customers such as the
Waestern European coCmtr.es. India and the People§ Republic of China have increased gran
produlttion. The result is a loss of traditional markets and sncreafed competition for
alternate markets as former net importers make the transition to becoming net exporte{r}.
To remain competitive in world gramn trade, it 1s important tpat the Canadian gramn markeh’ng
and transportation sysiem becomes as efficient as possible in delivering product to
customers. .

, Western Canadian grain producers have been actively engaged in world grain tr'adey
throughout the past century. During this period, lr¢1pr0vements have been made to the
_ grain‘handling and transportation system. Many of these"fmprovements have resulted from
13 major Royal Commnssio‘ns‘and inquiries into the grain industry and the grain handiing and
transportation system.' The first of these inquiries and commissions was the Se‘%;er.
Commission of 1899, the latest was the Snavely Commission of 1980.

The 1877 Hall Commission stated that "The persistent issues can be categorized
into two. broad groups: organization of the grain handling and-transportation system and
freight rates.” The freight rate problem will be put to rest, if not so&ved," with the
resolution of the Method of Payment debate which resulted from the passage of Bill
C-185, The Western Grain f/apsportarion Actin 1983..

The other broad category of problems stated by the Hal-Commission that of the
organization of the grgin.handling And transportation system, raises questions concerning
efficiency which must be anst’eréd it Canada is to remain competitive in world grain trade.
These questions may include: A - -

1) What is the most effective mechanism for selling prairie graml-the present dual system,
with the Canadian Wheat Board (C.W.B.) responsible"fo.r all export wheat, oats and barley’
and the open market (private trade) responsible for all other grain exports, or an open
market system with a voluntary board such as existed between 1935 and 19437 and ]

..................

! This excludes the Gilson Report on the statuatory freight rates and the
subsequent passage of Bill C-155, The Western Grain Transportaton Act, 1983.
! Hall Commission,Grain and Rail in Western Canada Vol. 1{Ottawa:Supply and
Services, 1972) p.19
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ensugthat customer requirements are satisfied and how best to c# changes
-without placing undue fihancial burdens onr any of the participants In-th irie’ grain
industry? o ') N
. .obg :‘Q{( . : !

W : ~The funencual burder’vof, meffncnenl:ues N the grain handling and transportation

system has in the past been carried bf/ many of the participants in the grain industry as well

“a’s by the Canadian taxpé\;er‘. Howeuver, the brunt of this burden has been onh the

- producer? '. .\ | o
| The p‘rimary cos.f,tof p%oducéss has been lost and cieferred sales*salgs which coulfdv,"
.~have been'_made, but ‘due to problems within the system, were Vr{ot completed. Lost ané
deferred sales not only represent an income loss to producers for a corop year, but also
possibly ,'ih‘creas‘e outlay for on-farm storage. In additen there could be a reduction in'
R cuétomers’ trds’z of Canada as _a‘ reliable suppﬁer. This might reduce future sales. Another -
° cost borne by Vprodu'cé_rs 1Is"the cost of demurrage. Démurr'age is'payment to ship owners
for d‘élayﬂs in 1vo‘a'<.iin.g aftér.a reasonlable time in port. .The average cost of demurrage at
" Vargcouver is $11,000:512,000 peraday per ship.* The total‘de@rrége cost for crop
year "1982/8\3,for CWB gr/am algne was 9.1 millic;n dollars (6r appr'oxirﬁafely, S60 per - |
‘ N Pnermit. hold::‘r).# | “ |
Increasing the -efficiency of the Canadian grain handling and transportation -system

Jis irﬁperaiive if C.KV.B. ~exp<§‘rt prdjections of 36;53’m£|ion tonnes® by 1989/90 is to be

\‘:7"*‘f‘ea!’sible. Fifty‘percent\ of the projected v'exportcs,(18,0 miflion tonred) are expected to
“move fhrébgh the Pacific Coast termihal,eleva’térs‘ which in 1'983 /'84' handleda record
12.58 tonnes.; The estimated 43 perbént ini;rea_se in throu’ghvput at the Pacific Coast is to

be carried by the existing terminals-at Vancouver and thé new Prince Ruper: terminal.
These terminals combined have'an estimated 15.7 million tonne maximum capac@y®, falling
* In any marketing system the costs of marketing are passed either ol to the
the customer or back to the producer. Costs due to inefficiencies in the grain
‘handling and transportation system cannot be passéd to the -customer due to
the gompetitive nature of ‘world grain: trade. Therefore, the. costs are passed
back to the producer and are reflected-in the prices which are received at the
. farm gate. - - b - :
- * Personal Communication with Mr. Gary Dewar, -Manager of Terminal Operations
for Alberta Wheat Pool. Vancouver, June 1984. ‘ N o
*+ Canadian Wheat Board, Annual Report 71982-83 (Winnipeg: C.W.B., 1984), p.37
¢ Personal Communication with Mr. John Marchiori, Alberta Wheat Pool
Vancouver, Fébruary 1985.Bagsed on projections he received from C.W.B. .
7 C.W.B. figures réceived from. Alberta Wheat Pool Vancouver, February 1985.
'+ Canada Grains Council,Prospects for the Prairie Grain Industry 1990 -

(Winnipeg:” C.G.C., 1982) p.247 B
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2.5 million tonnes (13.9 per'cen‘t)" short of‘-t..he projected 18.0 million tonne throughpgi in
1989/90. To handle this proposed 43 percent increase in Pacific Coast grain e7borts,
each of the existing terminals -will need to increase throughput. An increasﬁ: in the
operational efficiency .of the terrﬁinal elevators may bring about the required;tﬁ/roughpuf
increase., A » v
Another area in which éfficie‘ncy improvéments must be made is in ;hé ability of the
system to deliver the Eequired grain to the terminals. Increases in the:f"/;mount bf grain .
delivered to the terminals in the early 1970's were attributed to tf}é following factors |
cited by the Canada Grains Courrcilin 1973: - ' |
1. the bloék shipping system; \  : ! /

car pooling and improved port oor dination; ' ,

grade options possible within large \Io‘n‘g term c;ontr'agfs, in a sellers market;

¥

2

3.  partial work week extension (i.e. Saturday loading and yr’w/loagﬁng);
, . ;

5

leasing of additional rofling stock and diesels by th}e‘?’railways."
Since this Grain Council report was written, several 9fher factors Wave contributed to the
increase, such as; '

1. The purchase of hopper-bottom grain cars by the Government &f Canada, the

ProvinCes of Alberta and Saskatchewan, the C.W.B. and additional cars leased by the .

federal government. These car&have;eésentially replaced most of the box cars in the -

, grain fleet. The replacement of box/cars with hopper cars has facilitated faster car
loading and unloading; as well, hqp/)per cars hold more grain per car.!®
/ ’

2. Thepooling of canola/rapesged as well as Board grain at Vancouver assisted in the |

increase in throughput rcapabi/lity.

----------------- -

* Canada Grains Council,Graint Handling and Transportation: State of the

~ Industry (Winnipeg: C,G.C.,/1973) p.89

' Box cars hold 40-60 tonnes of grain whereas hopper cars hold between .
70-100 tonnes. In addito, box cars have,to be coopered (the doors lined with
reinforced cardboard) prior to lo#ing. Box cars are unloaded at the terminal
using a box car dumper whigh literally shakes the' grain out of the car, an
operation which takes approximately 5 minutes. Hopper cars are pulled directly-
over the unloading pit and‘ are unloaded in less than :2. minutes. . S
' Car pooling allows the railways to spot cars at terminals irrespective of the
original consignee. This process eliminates much of the car switching between
the two railways, a time consuming and costly operation. An example of
pooling occurs when grain consigned to Alberta Wheat Pool (C.P. track) arrives™
on the Canadian NationallC.N.) track and is delivered to Saskatchewan Wheat
Pool. Conversely, grain arriving for Saskatchewan Wheat Pool on C.P. track is
delivered to Alberta Wheat Pool. The Grain Transportation Agency ensures that

the companies. consignments are balanced with their receipts.
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3. Thé block shipping system was replaced in 1984 by the train run system to increase
\m the amount of grain arnvmg at the terminals.

4. The formatron of the Grain Transportatlon Agency &&.T.A.) coordinating the

movement of grain cars has increased transportation potential.

These lrﬁ’provements have mcreased Canada's capability to export gram 1o the extent that

, 1983/ 84 shipments set an all time record. However |mprovements and changes albng

these lines will continually be required in order to keep pace Wlth the competmve world

market.

A. (5peratiohal .Efficiency :
EfflClency IS an engineering term which economists use in the measurement of
~ economic relatlonshnps between mputs and outputs. In agrnculture effncnency is often used
as a measure of how well the market is performing. Measurement of efflcnency is carried
. out through’ the determination of the ratuo of mputs to outputs and then the comparison of
thIS ratio to the optnmum rat\o WhICh could be obtained from the use of these factors.
Operatsonal efficiency pertams to how well the physical part of the marketmg is done--the
quantuty and’ quallty_of Serwce performed relatlve to resources used.”? For example,
'operatlonal effucuency concentrates on the physrcal funct|ons of marketing such as
storage transportatlon and processmg ‘
Operatnonal efﬁmenc&s jUSt one part of the measurement of Nlarket EfflClency
The other ratio lncluded |s the measurement of exchange (pricing) effxcnency "Exchange
effncllency focuses on the coordmatnon of actlvmes as the product flows through the
marketpng process. Included here are the buy|ng and selling (title transferring)market
functnons "3 Neather of these two concepts operates in a vacuum as an lnterrelatuonsmp
exists between the two concepts. L
The measurement'of operatnonal e:%lency is mainly carrled out on the basis of
cost. A Ieast-cost_ method of producing marketing services is the most operationally
efficient mechanlsm However, the attainment of this least-cost method is subject to
constraints placed on the mdustry by both internal and external agencies.

12 Harold F. Breimyer, Fconomics of the Product Markets of Ag//cu/ture (Ames
:lowa State Unlversny Press, 1876), p.125"

¥ A.A. Warrack. "A Conceptual Framework for Analy5|s of Marketing Efficiency,”
Canad/an Journal of Agricultural Econom/cs 20(#872), p. 11
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The Canadian grain grading system'‘ has in the past concentrated on the exchange

efficiency of grain marketing. Grading is carried out io order to price grains for both

sellers and buyers However, in the process of making the gram marketlng system more

eff;ment iR an exchange sense, the effects which this priority exerts on the operational a
efficiency of the system have often been ignored. ,

; _ . e | J

B. Problem

The spec:flc problem examined in this study is the effects of the present system

of gram gradmg in Canada on the operational effucnency of Pacific Coast terminal

elevat;ors\ Research carried out by Hoar et al. suggests that there is a sugmflcant

’bétween the number of grain grades recenved by primary elevators and the
average cost of operatlon They also indicate that the system is currently capable of
handhng the number of grades received at the primary elevators. This same study. found
that as the number of grams received at primary elevators mcreased the average cost per
grain decreased 18

| Primary elevators. tend to ‘receive grain from a localized area with-a common
microenvironment. The ‘microenvironment'al effects act to keep the number of grains and -
grades low at the primary elevator level. However the terminal elevators receive grain
from throughout Western Canada The end result Is that the terminals receive more varled
grades of grain and more specnes of grains than do prlmary elevators. Despite this factor,

itis hypothesxzed that the findings at the primary elevator level are relevent to the terminal

_ elevators. ,>

C. Objectives : : —
The primary objectives of this study are:

1. to determine and describe the effects which the Canadian grain grading system has

on the operatlonal effnmency of the Pacific Coast termmal elevators
2. 'to quantify the additional cost to termma! operations attrubuted to the current gram -

gradmg system. ? , ' , .
14 See a discussion of grain grading in Chapter 3 of this thesis.
¥ W.J.Hoar, M.H.Hawkins and M.L.Lerohl, "Effects of Domestic Grain Grades on
the Operatlonal Efficiency of Alberta Primary Elevators,” Agriculture and Forestry -
Bulletin Vol 6( No.4), (Edmonton, Alberta: University of Alberta, 1983), p.Bb

Y .\



3. to determine the effects of handling additional grains or grades on terminal elevator
throughput : - o o s | k@

D. Scope and Limitations

The emphasis of this thesis is to determing the relatiohship betwe\eh the Canadian
grain grading system and the throughput of the}:’acnflc Coast terminal elevators This study
focuses only on the cost of the gtading system as it affects the termmal elevators,
spec:flcally on the Pacific Coast of Canada. There has been no analysns of the benefits
which are accrued through grading, so that a benefit-cost relationship cannot be
described.” | . _ -
‘ . O

The anaylsis in this thesis is mainly descriptive due to the lack of information on the
operatnons studied. Statlstncal analysis of cross-sectional accounting data such as. costs
of operations for the terminals, has some limitations.'« The terminal elevators at the Pacific
Coast differ with respect to size, configuration and age. Therefore, a statnsnca! analysis
comparing them was not undertaken in the ‘study ’

The study concentrates on t;}e effect of the whole system ‘of grading mc!udmg

Iocatnon of gradmg time of grading and the two standards system employed
e w ”
. R . ' . ‘ ’ J \\\\\
E. Sources of Data " _ \\\

a

Data used in this study were obtained from several sources. The datagertamlng to
the cost of operatnon were obtained through the courtesy of Alberta Wheat\%l,\a
producer owngd cooperative graln company. The data used in this study are from Alberta -
Wheat Poo!'s terminal elevator facility' in Vancouver and Pacific Elevators Limited which is “
-managed by the Alberta Wheat Pool. Other data used were obtained from published and
unpublished reports of the Canadian Grain Commission, Canada Grains Council, Canadian

Wheat Board, and Grain Transportaion Agency, all with head offices located in Winnipeg,

Manitoba.
A

vd

' For a complete discussion of the limitations of statistical analysus on
cross-sectional accounting data, see, Ben C. French, "The Analysis of Productive
Efficiency in Agricultural Marketing: Model, Methods and Progress.," A Survey of.
Agricultural Economics Literature Volume ed. Lee R. Marvin (Mlnneapohs
University of Minnesota Press, 1977), pp. 124~ 131.
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F. Study Outline ‘ < . B

T

b
The study proceeds with a review of relevant Ilterature Following this, Chapter

Three reviews the economic basis of grain gradmg tbg story of grain grading in Canada,
the present Canadnan grain grading system and the gmd’“ nQ’ Systems in other major wheat

exportmg countries. In Chapter Four, termmal elevators; theur development and operations

and agencies that affect operations are described. Chap r Flve compares the handling and
transportation systems which affect terminal elevator operations in Canada and other _
major -exporting countries. A descriptive analysis of the effects which Canada’'s g'rain
grading system has on the operations of Pacific Coast terminal eléyators is carried out in
Cttapter Six. In c_oncl'usion,v Ch’apter'Seven contains a discussion of results and makes

recommendations for further research.



. Review of Related Litarature |
' ' \

The effects of the Canadian grain grading system’on the o eration of terminal grain

sections, delineating this sfudy_is,topic.

A, Terminal Eievatog Studies'

The studies reviewed in this section pertain to the terminal elevator operations arld
associa‘ted problem.areas. None of the studies attempted to determine the costs af the
‘individual terminal operations nor the costs incurred by the terminals attributable to the
grain grading system However, the studies are useful in ldemlfylng possible effects the
"grading system may have on terminal elevator operations. Studies related to problems at
the West Coast terminals are presented first and deal prrmarlly with problems related to
operatlons Follow:ng this, a study of the terminal at Churchill, l\gllanltoba is reviewed to

highlight dlfferences in operations.

West Coast Terminal Studies

= PACIFIC COAST STUDY
In 1976, the Pacific Coast Sub-Committee of the Grain Handling and
Transportation Committee, Canada Grains Council pq'oduced a report concerning the
export of prairie grain through the Pacific Coast.'” However, the report was not-
~-restricted to the Pacific Coast as recommendations were made for |mprovements in
.all facets of the Western Canadian grain industry. The problems specuflcally related
to terminal elevator operations were as follows:
1 Delays in car unloading;
2. Séquence of car unioads at Vancouver Terminals;
3.  Effective working capacity of the Vancouver terminals; ®
4 Organization of the terminal elevator plant: '
5

. Grain cleaning as related to throughput; and ‘ ‘ .
6. Grain segregation ¢ ' '

I’ Canada Grains Councﬂ PaC/f/c Coast Study (WanmpegCGC., 1876).
B 8
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Statistical and descriptive analyses of the probléms were presented. the type of
analysis dependent on the data available.

The Committee reported that during crorf'/years 1971/72 through 1975/76;
4690.55 hours were lost to delaysc in car unloéding due to within-terminal causes.
During érop year 1978/76, 1747.5 hours were lost to unloading deldys, 37,1
perCenpt o\f the loss was attributed to the railways and 62.9- percent to the terminals
themse»lves.li ‘ - | <

The second problem investigated in the study concerned the sequence of car
unloads at the terminals. The study found: "The majorl.ty of adjacent cars spotted

contain different grains and grades which require distinct actions within the .-

/
elevator."? Using data obtained from the Canadian Grain Commission, cdvermg a two
~ day period the committee found. .
On day one 69 percent of the lots were made up of a single car of grain
unlike either of its attached neighbours in the ‘shunt’. In three cases
individual cars represented multiple shipments. On day two over 72 -
percent of the shipments were made up of single cars with one car
representing a multiple shipment.2¢ ‘
Due to the sequence in which the cars arrived at the elevator, the terminal operators
~had difficulty planning their daily operatioﬁs. In addition, different grains and grades
were handled differently in the terminals, so there could be no maintained effort on
one grade or grain due the the way the cars arrived. . K
. . ) , LI
\."‘ "Q"f‘\k’)" ?"

The third problem invéstigated by the study was the ef‘fective wo"rking
capacity of the terminals. The study identified factors which affected the space

utilization at the terrQinals. These factoré\included, but were not restricted to, the

following: ~ *

Space must be reserved for in-plant operations including cleaning,

- reclaiming. and mixing. Usable space is also affected by the number of
grains and grades handled, and by the number of by-products of the
processing tunction, each of which requires use of a separate bin. Some
of the bins at a given point of time are only partially filled with a particular
product.?!

o /bid., p.p. 1681-162
Yolbid., p.163.

* /bid., p.. 164. A lot is the number of adjacent cars containing grain of the
same grade.

n/bid.
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The study determinad that the proportion of space used in relation to the

total space available in the Vancouver terminals between crop years 1971/72 and

187576, ranged from 46.7 percent to 64. 1 percent.* In addition, dur“mg crop year
1975/76 the elevators were congested for 47 of ttgs 52 weeks.-’" The tying up of
space for in-plant ‘operations as well as partially used bins reduced the effective
Eapacity of the terminals, which in turn lowered the throughput.

The organization of the terminal plant wa%; the fourth area of discussion in the

study. This section dealt with the structure, conduct. and performance of the

terminals at the West Coast. Alternative methods of increasing efficiency of the

terminals in Vancou\}er by either increasing the competitive environment or managing
allr the terminals as one unit with each of the terminals specializing in certain grains
were discussed.

Grain cleaning as relatedeto throughput was the'fifth problém area mentioned
in the study. The major points raised related-to the top two grades for red spring and
durdm wheat. Due to the rigid standards for these grades, the grain often must be
cleaned more than once, requiring additional resources. The study suggested that
increasing the tolerances for thesé grades would allow one-pass cleaning without
jeopardizing Canada’s position in the. world grain trade. The study also suggested
that only wheats cbntaining less than assigned maximum dockage levels be shipped
fro:n the Prairies. .

- Grain segre'gation as it affects the terminals was also described in the report.
The ’maih points in théis section dealt with the number of grades available in the
Canadian system and the primary and export “standards for some grains. Although no
quantitative analysis was carried out, the report states: "A large number of bins are
required to maintain the identity of particular lots of grain by grade.”* As welt as the
grades of grain, the two top grades of red spring wheat are segregated on a protein
basis which requires additional bin space. The study points out: "The numerous grain

segregations required under the present grading system are not conducive to

2 /pid., p.167.

23

/bid.. p.. 168. Congestion occurs when elevators are unable to unload cars

because empty bins are unavailable. Congestion also occurs when either too
much grain or the wrong kind of grain or both arrives relative to the

. shipments out of the port at the same time.

® o /bid., p. 175.



efficient use of bin space. These segregations aiso have an adverse effect on

elevator throughput.”* The study gods on to state;

Re?ardless of the merit or otherwise of having so many grades of.grain

detined, there appears to be little gained by having a primary standard as
well as an export standard for certain grades of grain, the tolerances for

~ the former being lesss stringent than, those for the latter. This
differentiation imposes an additional burdgn on the terminals which must
rely on the 'average’ quality of the grain coming in under the primary
standards to be ag good or better than the export standards to prevent
grade losses.? . '

The study poynts“fut that the thfoughput of the terminals can be increased by
either more efficient ugk of the fa‘l:ilmes or Increasing the capacity. The report -
{ L

suggests that, although’ :. latter method was being pursued at the time, there was a

ther hand the, report states:

Grain Handling and Transportation Study '

The 1979 report submitted by.Booz-Allen & Hamilton Inc. and 1.B.1l. Group to

the Grains Group of the Department of Industry, Trade and Commerce on Grain

Transportation and Handling in Western Canada?* contains some information on the

operations of the Pacific Coast terminals. Thé thrust of the section concerning port

operations was té determine thé ébility of the port of fTmeet projected demand in

future years. To accomplish this task,' several areas of port operations were
investigated and some recommendations were put foward. ‘

The effectd of terminal facilities on sales were studied uéing potgntial and

actual thlloughput as as measure of éfficiency. During the study-year 1977/78, April

© was the month of greatest throughput. Using terminal operatio%@ards of 10

| shifts per week for unloading and 15 shifts for cleaning. cleaning and unloading,

facilities were utilized 75 and 7 1 percent,?® respectively in April.‘

5 /bid. . p.176. .
1 /bid., p.176.
* /bid.. p.178.

* Booz-Allen & Hamilton Inc, Grain Transportation and Handling in Western
Canada.Technical Report. (Bethesda: 1979). (Report to Department of Industry,
Trade and Commerce, Grains Group, Ottawa.)

¥ /bid., Chapt VIl p. 8. .

-
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i
Factors limiting the utiization of the unloading and cleaning facilities were

identified

L]

When grain storage 1s low, the elevator may be limited by what 1t can
unload and by what 1s available .to unload. When storages are full. the
elevator may be limited in what it Jglean and by whether ships are
available for the cleaned grain which it. 0

P _ , ‘
Cleaning facilities were identified -as the major determinant of the volume of
grain, terminals could handle within a given time period. The report estimated an

annual attainable throughput at the West Coast of 10.8 tonnes’ based on the
) ’ !

{

assumption of cleaners working at 76 per cent of rated capacity for 15 shifts{per
week.

Storage i‘ca‘pécuty was another area cited in the report which affected
throughput. Effective space. turnover and buffer stocks were identified as affecting

storage capacity. Drylrig and rail capacities were other factors noted in the study as

Y

'having an effect on throughput. However, drying is only a factor in wet years and is

not an operation which must be performed on all grains. Rail capacities at the time of

-

the report were projected to be adequate until 1984/ 85.

The study put foward some recommendations to increase throughput at the

(s
Pacific Coast:

Work more shifts per week at the terminals.

Port supplies should be supplemented with cleaned grain from the
Prairies. . -

Smoothing vessel arrivals to reduce peaks and troughs in shipping
Construct new terminal facilites to increase throughput.’?

PW M-

Churchill Study

‘The costs and problems aésociated with exporting gréin through the Port of
Churchill were studied by the Canada Grains Council in 1981.'* The terminal at Churchill
differs from other grain export terminals in that only two grains, wheat and ba'rlay, are
handled. Another factor whic.h differentiates Churchill from other terminals is the shor.t

 /bid. Chapt VI p.7. ) !
no/bid. . -

2 /pid., Chapt. VIl pp.14-16. .

¥ Canada Grains Council, Exporting Grain Through the Port of Churchill: A
Capacity, Cost and Systems Analysis. (Winnipeg: C.G.C, 1981). :
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) A
Over tRe 1875/ 76 to 1979/ 80 period, the terminal space at Churchill turned
+ over an average of 4.8 timas during its 3 month season. In comparison, over
the same period the terminal capacity at Thunder Bay turned ower an average of
6.2 tumes during its 8 1/2 month shipping season; while the facilites at Prince
Rupert and Vancouver turned over 12.6 and 10.9 times, respectively, during
12 month seasons. Churchill's relatively good performance in this respect
reflacts both the careful scheduling and coordination by the Canadian Wheat
Board, CN Rail and the National Harbours Board. and the high dagree of
specialization each year in handling only a limited number of grades or types of
grain.* ‘

. A cost comparison for grain exported thrpough Churchill, Thunder Bay and Prince
Rupert was carried out in the study. To determine the ‘ternAwinaI elevator costs, the
researchers attempted to deterrfrwine the operating costs for the terminals at thpé three
ports on ah econorﬁic basis. However, the data received could not be used due to
"deficiencies in important fixed cést categories.”* The terminal operating costs used were
based on the tariffs sat annualy by the Cal:\adian Grain\Commissnon, These tariffs tend to
be uniform across C_anada\and the study states:

The inherent dcawbéck of using ass;asged tariffs in a cost study of this nature is

that tariffs terfe’to mask important cost differences as reflected in operating

characteristics of various terminals, their geographical differences and the
respective operating, maintenance and capital investment practices.**

<

B. Grain Grading Stt:ldies

Two studies are reviewed in this section, one which tobk place prior to the
ravision of the Canada Grain Act in 1870, and one which was completed in the 1§80‘s.
The purpose of reviewing these studies is to undérstand the rationale behind the present
grading syst&™ and the direction in which the system may proceed in the future  These

studies are reviewed in chronological order. .

1967 Grading Study

-

in 1967, M.J.Conacher completed a review of grain handling and grading in Canada
for the. Board of Grain Commis;ioners."T The emphasis of the study was to determine

what resf\jucturing of the grading system should take place in, order, to improve thea

.

Al .
system. The emphasis of the study is indicated in the following statement:
W /pid., p.47.

3 Ibid., p. 125.

% /pid., p.126. :

* M.J. Conacher, A Study of Grain Handling and Grading (Winnipeg: Board of
Grain Commissioners for Canada, 1967). i
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It 1s obvious that a reduction in the number of grades of Canadian Grain would
result in more ef ficient handling and more economical use of storage facilities
in the licensed elevator .system. But it is also obvious that indiscriminate
elimination or consohdation of grades would mean the loss of marketing
advantages which result from being able to offer a choice of several grades
for each kind of grain. In restructuring the Canadian grain grades. both these
considerations must be kept in mind.* :

The study recommended that the number of statutory grades be reduced from the
226 grades ‘present In the Act to 128, and that the number of commercial grades available
be increased from 32 to 4 1.’ The reduction in statutory grades was suggested because

Y

The statutory grades should, preferably, encompasss only the medium to high
range of quality, in each kind of grain, that is normally produced and marketed
in substantial quantities. Top grades of some kinds of gran have become
unrealistic in terms of the actual quantity that is produced and in terms of
practical commercial handling.*® : |

1
The reason for the proposed increase in the number of commercial grades was

given in the f&llowing statement: - - .

/

The lower grades for most kinds of“grain should preferably be commercial
rather than statutory grades. The GQuality of low grade grain can be quite
variable, depending on the cause of degrading; for example, badly frosted
grain is very different from rusted or weathered grain. The greater flexibility
of commercial grades in comparison with statutory grades is a distinct
advantage.* ,

!
Based on tﬁese criteria, the repbrt recohmmended changes to the grading system for the
many grains grown in Canada. Some, but n.o"t’ all, c;f‘the changes recommen‘dad in this study
were incorporated into the Canada Grain Act in 1970,
»

Grain Council Grading Study \ L

buring the 1980's, the Grain Grading Céhmit;ee of the Cana}Jja Grains Council
prepared two st’(]'d?es of grain grading in Canada.” The first report, cémbleted in 1982,

covered the entire grading system with an appended report on barley grades. A second

.................. ’

» /bid., p.3. . .
¥ bid., p. i . .
o 1bid.p. 4.

a4/ bid. :

“ Canada Grains Council. Grain Grading for Efficiency and Profit.(Winnipeg:
C.G.C. 1882); Canada Grains Council. Wheat Grades for Canada-Maintaining
Excellence (Winnipeg:C.G.C, 1985).. |

/
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report. dealing specifically with wheat grades followed in 1985. The 1982 report was

reviewed as the 1985 study relied on the findings of that study.

The terms of reference for the Grain Grading Committee were

To determine aconomig grade structure for the principal Canadian grains, such
structures segregating the individual grades on the basis of factors having
economic significance in such a manner that the returns received by producers
are maximized.*

# Within the terms of reference the Committae 1dantified several iSsues which dealt with the

economic impact of the present grading system on the marketing of Canadian gran.

The issue of the number of grades present in the Carfadian grading system was

studied using two assumptions.

1. That the cost of segregation tc the handling and transportation system
was at least $2.00 per tonne.

2. Any single segregation If it were to be economic should contain at least
10 percent on average of the volume of the particular class of grain
involved**

The study ysed data from crop years 18976/77 to 1980/81 to determine

average price diffeﬂrentials. Using the two assumptions, each grade was

a‘naiysed_to determine if it was economically viable, i.e., if the price differential
between the grade examined and the preceding grade was greater than $2.00
per tonne and the grade accounted for greater than 10 percent of the volume
in that particular class of cjrain. The finding of the study was that; "the grading
structure for wheat, oats and barley left something to be desired, from an

economic standpoint.”* The report also indicated that a reduction in grades

may provide an ecqnomic benefit to "producers and as well be beneficial to thg .

handiing and transportation system.
A second issue addressed by the study concerned the prohibition of
blending the top two grades of hard red spring wheat, No. 1 CWRS and No.2

CWRS. No analysis was carried out concerning this issue, but the study

referred to a report produced in 1833 by H.L.Griffin which stated that at that

Y Canada Grains Council, Grain Grading for Efficiency and Profit.

C.G.C., 1982}, p.2.

44

1bid., p.96.

3

Yo tbhid., p.p. 99-100.
% /bid., p.106.

(Winnipeg:
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The exrstence of primary and export standards for certam grains was
the third issue exammed in the study. Thg ‘effect of the tolerances for .
« cleanliness of ekxport standards was investigated _by the Committee. They found
thf’at if-thetolerance for “other seeds” in wheat were increased to .40 percent
.‘from .20 percent the cleaning tapacity of the four Lakehead terminals studied
'would mcrease by 46.5 percent “ The Commrttee 3uggested that the two
.'standards be reassessed with a view to the cost of marntalnmg the standards .
and the benefits accrued. ‘
Moisture conte‘nt was the fourth issue raised by the study. Problems
' wrth the present method of gradmg and prucrng of grain containing excess
moisture were: | '

1. The arrival of tough and- damp grain, partrcmarly the latter, at a
terminal. can seriously interfere with throughput if not
carefully regulated., ES

2. Producers deliver grain near the maximum of the mdryrdual
moisture ranges.

8. - Artificially dried grain does not compact as well and givés rise
to lower test weight.®* N

The report also looked at the exclusion of some grains from the

) system The report suggested that grain for which no market was
available should be excluded from berhg.dehvered. The unwanted grain
t:ies up soace in the\ handiing s);stem and thus adversely affected
throughput. | :
Varietal licensing w'as also studied in the" report. However, as

varietal purity has no real effect on termihél elevators‘ as yet; review of‘
this aorea is not covered in this 'sec,tiﬁorgr_ This study and the 1985 studyu
make several recommendations whi‘ch, if followed, could impact on the

throughput of terminal elevators.

© /bid.
* 4 /pid., p.120.
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| C. Handling System Studie;\~ .

- The effect ﬁ\)flthe grain ggading system on the operational efficiency of primary
elev_ators in Alberta was studied by Hoar, HaWk./ns and Leroh/* of the University of
Alberta. The study determined thbe folloWing:

1. A significant relationship existed between the number of grades of grain

-

a primary elevator receives and the average cost of operating the
S elevator.
2. Anincrease in the number of grains received at ®nelevator reguced the
e+ avapage cost.
.3.  There was no relationship between volume of grain eceived and average
. E -
o COSt the relationship being due to turnover rather than just to vojume.

~4. There wa‘s a relationship between the receipts-to-capacity ratio of the
elevator and \cost. As throughput iné,reased, costs per tonn’:e wér_e
reduced. ' '
. (5\5 The average cost decreasgd as ‘the capacity of primary elevators
’ increased. : v . !
6. There was a relationship between average cost and elevator agé‘ Oldé\sr
,elevatofs had_increased cost.’ | |
~ The study also ihdiqated that the primary elevator sy’/stem waé capable of -
handling the pres‘ént grading system és‘ the average elevator received an average of
17.50 grades*! per year. This number of grades was within-an elevator's hahdling
capabilities.
. : -~
D. Summary )
The majority of studies reviewed in this Chapte.r were of a descriptive nature. The
Hoar, Hawkins and Lerohl study was the ﬁonl;/ study reviewed which used'exte.nsive

quantitatiive énalysis. Part of the reason for the differences betwée_n the terminal elevator

studies and the primary elevator study is that while Hoar, Hawkins and Ler/ohl-weré able to

- 4 W.J.Hoar, M.H.Hawkins and M.L.Lerohl, "Effects of Domestic Grain Grades on
the Operational Efficiency of Alberta Primary Elevators"Agricu/ture and Forestry
‘Bulletin, Vol.6, No.4, (Edmonton: The University of Alberta, 1983). -
50 [bid., pp.55-56. : : '
S /bid. p.Bb5.
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{
‘ sample;’abproxiry’;ately 180 primary elevatorss?, in Alberta which ‘belong to two
companles“ there are only seven operating terminals on the Pacific, Coast. These seven
elevators are operated by five compannes Therefore, the population from which a sample
may ‘be drawn for terminal elevators is far smaller thah for primary elevator studnes In
addition, primary' elevators tend to carry out fewer operations than terminal elevators
v_maknng the acquisition of cost breakdowns much easier. Due to the present method of
determining tariffs for terminal elevators *, the costs of individUaI .operatioﬁs are not
determined by the terrhinal operators. This problem was noted in the Churchill study.

Although the studies on the grain grading system and terminal elevators were
. limited in the amount of quantitative work carried out, their findings prbvid"e some insights
_into the problems in the system. The problems which the terhqinals experience are either
directly related or indirectly to the system of grading. Problems directly related to the
Canadian grain grading system are those such as cleaning, s’egregatiOh and stdrage
problems. Problems indirectly related to the grading system are those such as the
sequence of car arrivals and utilization of terminal facilities. - |

" Insights into problems related to grain grading were provided by both the study of_
Churchill's terminal and the Graln Council's 1982 grading study These studles pomted out
that throughput can be mcreased by fimiting the humber of grades and grains handled by a
terminal-and that there may not be an economic basis for some of-the existing grades.
- The studies reviewed in this Chapter provnde a foundation for the thesus by
providing. direction for research into the mteractlon between the grading system and
terminal elevators. In addition, the studies reveal the problems which exist in doing

research into the interaction between grain grading and grain handling.

. . . <o

52/ hid.. p53 4

$3 United Grain¥Growers and Alberta Wheat Pool.
- % Each terminal operator submits annual cost and revenue sheets to the
Canadian Grain Commtssnon and the Commission uses . these submlssmns to
determine the next year's tariffs.

"



I1l. Grain Grading .

Several methods of studyioé agricultoral product marketing are expressed in
economic literature. Of the available methods, the functional approach is used by a
cor)eiderable number of authors. The functional approach breaks down the processes.

o «
which occur during the marketing of products into areas of specialized activities. The
) three major categories of f'unctions identified are exchange functions. physical functions
and facxlltatmg functions.* Standardlzatuon is one of the\facilitating functlons in that it is
"the establishment and maintenance of umform meJasure\vv\r\\ts. "t In the case of graun,'
standardization involves both quality and quantlty (i.e. the grain grades, and rheaswem@nf in
metric tonnes). )

.Grain grading can be defined as the "segregation'of heterogeneous material into a
series of grades reflecnng different qualuty characteristics of significance to users.”s’ The
process of gradlng is important in the marketing of grain as unlike manufactured goods
whnch are mass produced according to standards, gram quality is subject to the effects of
soil, weather, and the individual producer s agronom|c practices. Although the same
\}%\/enety of graun is grown'm ‘several areas, the resultant product 15 different with respect to

" qeality factors. This heterogeneity of quality in the grain necessitates some method of
communication between the buyer ahd eeller_ab0ut the characteristics of the product
being exchanged. A system of grades provides this communication mechanism.

Wills states that for a grading system to be effective, it should:

Be accepted by the trade,

Provide a truly representative sample,

Be easy to evaluate,

Provide an evaluation in a short per?od of time, '

Minimize the number of subjective factors to be: considered,

Be relatively inexpensive from the standpoint of personnel; facnlmes and
value of the sample, and
Measure factors that reflect the value of the productst

N OOORWON -~

In addition to these criteria, the grading system should reflect the differences in the

..yse of the product. Price differences for grades alloyvparticipants in the

55 Richsd L. Kohls and Joseph N. Uhl, Marketing of Agricultual Products (5th
‘'ed; New York: Macmillan, 1980), p.24. : - :

s /bid., p.25. »

" Canada Grains Council, Grain Grading for Efficiency and Profit (Winnipeg:
C.G.C., 1982}, p.6.

58 Watter J. Wills, An Introductian to Grain Marketing (Danville, llinois:The
Interstate Prnnters & Pubhshers Inc 1972), pp.35-36.
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marketplace to compare within and between n\watrkets.”
The grading of grains also assists in increasing efficiency in marketing the
product. Examples of the efficiencies obtéined through grading are -listed by

Shepherd and Futrell:

> Operational Efficiency

~

1. Grading provides a more precise definition of the commodity and
permits bargaining to settle down quickly to the basic price issues
which relate to supply and demand. ' )
Grading has increased specialization. C

Grading has reduced the expense of brand advertizing.

The enlarged market area for both buyers and sellers which grading
provides encourages more efficient movement to ultimate outlets,
thus minimizing transportation costs.

Pwmn

Pricing Effici'enc'y

1. Grading providgs a more accurate language for price quotations.
- Buyers and sellers can understand each other more easily. Grading
makes market news much more meaningful and enables it to be
transmitted more effectively. By enlarging the area of informed
decision making in the marketing process. grading makes the gricing
system_.a more articulate means for communicating “consumer
preferences to producers. :
2. Grading increases buying by description. _
3. Grading increases the level of competition in the market. This °
enables the marketplace to allocate more systematically the available
R supplies of each kind of quality. :
4. Grading helps in achieving a measure of standardization and quality
’ control in the merchandizing process. s

Grading also helps in the reductidn of costs within the system as the use of ‘grades
facilitates the co-mihglfng of grain of similar quality for transportatbn and storage.
Due to the heterogeheous nature of agricultural products, the CO'mir\g“n:g of
,grains‘ into grades is a set of compromises. These cOmMpromises are necessary in
_order to classify the grain into categories which are useful to the buyer without
placing too great a burden on the marketing system. W'illiarqs and Stout suggest
some economic critera for an optimal grading system: .
5, Distinct ér potentially separable demand functions, based on real
rather than illusory gifferences, exist. This means that one or more

basic quality attributes are of economic importance to a significant
number of consumers for all uses or for significantly large

7.5 |bid., p.36. a :
. % Geoffrey S. Shepherd and Gene A. Futrell, Marketing Farm Products (7th ed;
~ Ames: lowa State University Press, 1982), pp.180-181. -

N
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volume-use categories.

. 6. In the absence of grades, consumers, marketing firms or both
- cannot readily and accurately distinguish among significantly large
- differences in basjid quality attributes or differences in :
combinations of thesWjiittributes. ' \
7.  Grade standards are dstablished which provide the most effective

basis possible for.the distinct and 'separable demand functions of

consumers and other buyers. This means that: . -

a. Variations in "all economically important attributes can be

: measured precisely and all are employed as grade-determining
. ‘ criteria in the standards: A 4

b. The standards should separate units of the commodity into
groups such that for each grade the within-grade variation in
quality attributes, relative to the variation in that grade and
each of the two possible adjacent grades, has been
minimized. . ' :

c.  The standards should maximize differences among grades in
the range of quality attributes which means that overlapping

+ has been reduced to a minimum. .
8. Any net reductions in cost are maximized or, alternatively, the value
represented by the additional average price consumers_or other

.buyers are willing to pay minus average (net) unit marketing costs is

positive and maximized. ‘

S. Insofar as possible, the first three criteria should be satisfied
simultaneously. In addition, the system must be

a. - simply: easily, widely, and uniformly understood,

b.  fixed and unchanging in a short term sense, and at the same
time, .subject to change as warranted by longer-term
considerations, and

C. workable in the marketplace.*!

Yo

Agricultural products, especially grain, are subject to differing environmental

~ conditions. In any given year, this results in a continuum of quality characteristics. _

-

Grading. therefore, places arbitrary: boundarie; fhroughouf this continuum. Any
grading system, even an optimal one as sugg’ested‘by Williams and Stodt, has to
compromisé on the placement and number of these arbitrary boundaries. THé
objective of this compromise is to maximize the usefulness of the grades in terms

of satisfying customer wants and needs as well as returns to the producer, and to

minimize the cost burden on the system.

A. The History of Canadian Grain Grading
Grain grading is one part of the grain merchandising package as-are price and the
regularity of supply.s? Grades provide the buyer with infa'rmatior’g concérning quality and

allow him to decide if the price is consistent with that quality. The majority. of grain sales

¢ Willard F. Williams and Thomas T Stout, Economics of the Livestock-Meat
Industry (New York: Macmillan, 1964 p.486-488. ‘

** Canada Grains Council. Grain Grading for Efficiengy and Profit {(Winnipeg:
C.G.C., 1882}, p.16. ' :

\
L
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made domeétically and internationally are wholesale arrangements. Customers .include
domestic grain processors, such as flour mills, feed mills, oilseed crushing plants and
malting companies, and foreign buyers. Each cust‘orner ha's' different quality requirements
dependent upon the end use of the product. The dilemma, then, |‘s how many and what
quality characteristics should be included in the >grading system to maximize total returns?

The first Cana.dian iegislation concerﬁed with grain grading and inspection waé
passed in 1863.“.This legislation borrowed directly from the grading system established
by the Chicago Board of Trade, but was defined for the‘.’;’/vhole of the Province of Canada.
This legislation dealt with the grains grown iﬁ‘ Ontario and Quebec as there was minimal
grain production on thé Prail_'i'es. Following Confederation in 1867, the Dominion
parliament extended the legislation to‘cover the whole of the new Dominion in 1873. In
1874, the a;:t was revised to include some minor changes\ concerning wheat. These pieces'
. of iegislation. like their forerunner, borrowed heavily from legisiation in the U.S.,
particularly the lllinios Statute of 187164

Standards for Western Canadian grain were established in 1884, when Captain
William Clarke was named inspector for the ne\}vly established Inspection District of
Winnipeg. At this time it was stated in the House of Commons that Canadian standards
wouid be hiéher thahl'standards in th‘e U.S. because Canadian wheat was "better”. .

" The General /nspection Act of 1886 was the first piece of legislation that included
grade definitions for western wheat. Grades for other grains grown in Western Canada
were: the same as those in the east. A Board of Examiners which was responsible for -
selecting and. a;;proving standard samples was set up in Toronto under the newly passed
General Inspection Act. In 1889, as a result of p ure from grain merchants in
Winnipeg for a western Board of Examiners, the Ac:jv:lmméd to include a Boérd
consisting of persons from west of Port ‘Arthur, Ontario. The Act .was amended'again in-.
1891 to include commercial grades for graih -"iWhich did not meet the statuatory
standards.** ‘ . §

% G.N.rvine The History and Evolution of the Western Canadian Wheat Grading
and Handling System (Winnipeg: Canadian Grain Commission, 1984, p.8

“ /bid., p.9. o ’ ,

* Statutory standards for graom were established by the 1886 Genera/
Inspection Act. These standards, therefore, were defined by law. Problems
arose, however, with grain which did not meet these legally established
standards, as there was no legal basis for standards by which they could be
graded and soid. ‘
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The Maniteba Grain Act of 1900, the forérunner of the Canada Grain Act, was
passed as a result of the Senkier Commussion report. The major impact of the Act on gram

grading concerned the regulations which'apphed to wheat grown in the west.

The legislation also forbade the mixing of differ‘er'mt grades in public elevators

and the usé" dfispecial bins for segregation of parcels which might be of
especially high quality. This was a definitive move toward maintaining the

"quality enhancement” that resulted from blending numerous parcelgiof the
same grade. A further regulation stated that any wheat shipped from any

terminal elevator would be inspected only at a lower grade if it showed
evidence of being below the average quality of the grade in the bins of public
elevators{ where no mixing was allowed). This was the origin of what became
know as the Export Standard. in the 1929 revision of the Canada Grain Act .5 .
One other significant change which arose from the Act was that inpectors became salaried
_gdvernment employees rather than being paid from inspection fees.
The Canada Grain Act, which was passed in 1912 as a result of recommendations
| : ‘
of the 1908 Royal Commission report,*’ amalgamated several acts which dealt with grain -
grading, inspection and handling. One important feature of the Act was the authorization of

" a Board of Grain Commissioners for Cénada, the forerunner of the Canadian Grain

Commission. It was the Board of Grain Commissioners who recommended the

3
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construction of federally-owﬁed terminal elevators. The Canada Grain Act was amended in
1925 to prévide for the organization of the wheat pﬁools and.to allow a westérn route for
grain exports. In 1829, further amendments allowed the Board of Grain Commissioners to
move to Winnipeg. and set export standards.

A new Canada Grain Act was written» in 1830 which gave the federal ggvernmént
the power to control grain handling and trading. The Act also provided the Boaf\hc‘il 6f Grain
Commissi'oners with more power to regulate the grain industry, established patent rights
on use of grade names and aIIoWed the Board to have a laboratory to carry out grain
research. This Act remained in effect until 1971 when the present Canada Grain Act came

into force.s®

“ G.N. Irvine, The History and Evolution of the Western Canadian Wheat
Grading and Handling System (Winnipeg: Canadian Grain Commission, 1984),
.p.47.

& /bid., p.B1.

* See /bid. for a more complete discussiop .of grain grading in Western
Canada from the 1850's to 1982.
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B. Grain Grading in Canada
Grain. a botanical term. refers spectfically to the seeds of cereal plants, which are

by definition grasses. However, in common usage grain refers to the seeds of cereal

)

plants plus seeds, of leguminous piants (peas and beans) and oilseed plants (canola.

flaxseed.and mustard)** which are non-grassy species. This seemingly contradictory term

Is used solely for convenience as the seeds of all three types of plants utilize the same

physical facilities for handling and transportation.

The Canada Grain Act makes this convenience officnallby 'defining grain as 'any -

seed named in Schedule 1 or designated by regulation as gralh for thev purposes the

Act.""* Schedule 1 is the part of the Act which sets out the statult’ory grades of grain and is

only subject to amendment by Order in Council following notification of Parlament. Grain.

therefore. is any seed named in Shedule 1 or as defined by Order in Council. Schedule 1
of the Canada Grain Act separates grades appljcable to the Eastern and Western
Divisions. ™

The purpose of grain grading is to separate'grain into categories dependent upon
qualitative factors rélated to pOtentiél end use of the product. The Canadian grain grading
system has been designed to accomplish this task. The quality.characteristics used in
grading--1) test weight, 2). varietal purity. 3) vitreousness, 4) soundness, 5) foreign
material, 6) dockage.™ 7) moisture content.”* and 8) protein content,-- vary depending
upon the particular grain being graded. Some of these characteristics can be measure
objectively (test weight, moisture content, brotein content, foreign material and dockage)
whereas varietal purity, soundness and vitreousness must be measured subj.ectively by

" visual inspection. The use of visual measures requires that the grain inspectors be well

** The exception is the soybean which is a leguminous plant but is classed as
‘an oilseed.

" Canada Grain Act, Stautes of Canada , 1870 c.7 s.2(16).

' Western -grain is any grain produced in all of Canada which is west of the
~meridian that passed through the eastern boudary of Thunder Bay Ontario.

'* Dockage is foreign material which can be removed from the grain through
mechanical cleaning. Dockage is an important factor at the primary elevator in
that a deduction in price is made based on the percent of foreign material
present in the sample. However, dockage does not affect the final grade for
the grain. - .

" Moisture in grain content can be altered by mechanical drying processes.
Moisture content is a factor which is applied to grades rather than a- grading
factor. For example, a certain grain might be graded No. 1 damp , but
following drying, will become a No.1. There .are five levels of moisture content
in the system. The absolute level is dependent upon the type of grain.

——
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trained to ensure consistency.

Four classes of grades of Canadian grain and grain screenings are established
uﬁder the Canada Grain:Act. Thay are:

1. Class | Grades (Statutory),

2 Class Il Grades (Special Grades),
3. Class Il Grades (Off Grades), and
4 Class IV Grades (ScreeninésJ. .

C'Iasg | grades, the statutory grades, are the most commonly used grades and
segregate the quality of various types of grain.

_Class Il grades, established under  the Canada Grain Regulatons, include -
experimental grades for new types of grain z;md special grades not included in the.
statutory grades. Special grades’are established when otherwise sound grain affected by
rust 6r drought is shrunken or lightweight. . ‘

The Class Ill, off grades, are grades that due to condition or admixture,’ cannot be
included in the statutory grades. These grades include tough or damp grades, and grains
rejected due to stones, fireblight, ergot, heating, drying and admixture.

Class IV grades are the grades of screening and dockage which are recovered
-from theqcleaning of gram.and also inciude pellets made from collected grain duét, small
seeds, hulls and other grain refuse. .- |

Within the four classes of grades, there were in 1979 “36 identifiable grains and -
,grqin byproducts” and 159 separately defined grades’ under the Canada Grain Act.’
Wifhiﬁ the grading structure there‘exist several qualifiers which increase the number of
'grade:s so that théfe are "upx)vaé’ds of a thousand different grades of Canadian grain."”".

Wilson further staies that:

In the course of a normal crop year, the Inspection Division of the Canadian
Grain Cowmission issues grade certificates identifying as many as 800
different "grades of grain. Yet each one of- them is different, and each

" Admixture is when more that one species of grain is mixed together. For
example wheat and barley together in one parcel. ‘ _
* Charle F. Wilson, Grain Marketing in Canada (Winnipeg: Canadian International
Grains Institute, 1979), p.17. , .

* The number of grains, grain byproducts and defined grades may change with
new experimental grades and changes to the Canada Grain Act.

" Charles F. Wilson,Grain Marketing in Canada (Winnipeg: Canadian International

o

Grains Institute, 1979), p.17.
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commands a market price related to its respective Quality.™
The statutory grades are established by Order of the Governor in Council. on the

recommendation of the Canadian Gran Commission. The Canadian Grain Commission
receives recommendations on grade changes from the Western and Eastern Grain
Standards Committees. The éomposituon of these Standards Committees are as follows:

The Western Grains Standards Committee is composed of: a commissioner,

grain inspector and chemist from the Canadian Grain Commission: the chairman

of the Western Division Grain Appeal Tribunal; two persons nominated by the

Deputy Minister of Agriculture Canada: one person nominated by the Canadian

Wheat Board. two grain processors; two grain exporters; twelve grain

producers and not more than three other persons selected by the Commission.

Y

The Eastern Grain Standards Committee is comGposed of: a commissioner, grain

inspector and chemist from the Canadian Grain Commission: one persen

nomuna%ed by the Deputy Minister of Agriculture Canada; four grain processors

and/oryexporters; four grain producers: and not more than three other

persons selected by the Commission.?
he ron-statutory grades (Classes ILIILIV) are established by the Canadian Grain
Cemmussion and do not require an Order of the Governor in Council.

Due to the use of visual factors in grading, standard samples are prepared annually

for .all the statutory grades and special grades the Canadian Grain Commission has
established for that year. The Inspection Division of the Canadian Grain Commission

prepares the standard samples and submits them to the Grain Standards Committees for
- ]

review. The Grain Standards Committees then recommend the standards for the grades to

the Canadian Grain Commission for approval. The standard samples which are approved by
the Canadian Grain Commission are that year's official standard samples. The grain which is

used in the standard samples is collected at primary and terminal elevators and represents

a cross-section of the production areas.

The Canadian grading system requnres'that two types of standard samples be

prepared each year. primary standard samples and export standard samples. Primary

. standard samples are prepared for the statutory grades in Schedule 1 and other grades

required by the Canadian Grain Commission. The primary standard samples represent the
: ‘ ; :

minimum quality for each grade and are used for domestic grading. Export standard

" /bid., pp.17-18.
" Canadian International Grains Institute, Grain & Ojilseeds: Handling, Marketing,
Processing (3rd. ed; Winnipeg: C.L.G.I., 1882), p.248.

=%
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samples are prepared for grains; that the Canadian Grain Commission feels are destined for
export including all grades of hard red spring wheat and amber durum wheat. The reason
for‘export standards i1s to guarantee the buyer receipt of average rather than mmirnum
quality in the grade. Both primary and export standard sar;nples contain grain frorrr the olid
and new crop years as grain from the old year crop .5 also sold in the new year.

Quality control is maintained by the Inspection Division of the Canadian Grain
Commrssnon The Inspection Division provides official inspections at all termmal and
transfer elevators that ship Western Canadian grain directly for export. Inspection is also
carried out at mland termmals. Official Inspection can only be carried out by grain
inspectors where they supervise the sampling.!* Samples which are sent fom‘inspectiooby
individuals can be officially inspected, but the official grade applres only to the sample .

"not to the load of grain from which the sample was taken. -

Grain delivered to primary elevators is purchased under an official grade name. The
grade is assigned by the elevator manager with the agreement of the producer. In the case
of a dispute a sample can be fowarded ‘to‘the\ Canadian Grain Commission and a process
of resolving the dispute is carried out.” Grain from primary elevators is fowarded to
proc’ess or terminal elevators. Inspection of grain arriving at the process elevators is
optional except in the case of specially binned grain. All gréin\arruving at the terminal
elevators is officialy insoected and weighed and all grain discharged by.terminal elevators
is inspected. ’ '
.C. Wheat Grading in the lMajor Exporting Countries ‘ .

The major wheat exporting countries have all developed grain grading systems for
the pvurpose of facilitating communication between the buyer and the seller. The evolution
of grading systems has differed between countries as internal conditions regarding

;roduction and marketing differ. |

Environmental conditions affect the type of grains produced in; dufferent countries.

However an export grain .common to the United States (U.S.). Australna Argentma the

\
!

¢ Official sampling of grann by canadian Grain Commission Inspectors occurs
only at terminal elevators and tranfer elevators which expot Western Canadian
grain directly.

# For a discription of the process of solving dlsputes at primary elevators see.
/bid.
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European Economic Community (E.E.C.), and Canada is whea}. For purposes of
comparison with Canada, the wheat grading systems of thesé exporting countries are

.

briefly described.

The Wheat Grading System in Canada
The Canada Grain Act provides for five classes of wheat in Western Canada --Red
Spring. Soft White Sprmg, Red Winter, Amber Durum, and Utility. The classes separate

the wheats by type and the only category into which all wheats may fall is Canada Feed

Wheat. Within each of these classes there are between 2 (Utilitv‘y) and 5 (Amber Durum)

statutory grades. Grades of wheat in the various classes ar&,.determined by various
grading factors such as variety, degree of soundness, vitreousness. foreign material,
wheats of other classes and non-prescribed varieties, sprouted wheat, diseases and other
factors. For each grading factor either maximum or rminimum lIimits are prescribed for
every grade. Exceeding the maximurﬁ or failing to reach the minimum requirements causes
the wheat to be downgraded.

Wheat which cannot be graded into one of the statutory grades may be graded

either as Canada Fged or as one of the Class Ili offgrades.

TheJWheat Grading System in the United States
The first grading and inspection system was established in the U.S. in 1858 by'the
Chicago Board of Trade.'? The United States Grain Standards Act, passed in 1917 by the

U.S. Congress, was the first federal legislation dealing with the inspéction and grading of

grain. The Act was amended several times, and in 1876, an amendment estab!ishe"d the .

Federal Grain Inspection Service (F.G.1.S.). -

The principal purpose of F.G.I.S. is to facilitate the marketing of grain by
prgviding traders with inspection and weighing information. To accomplish this,
F.G.LS. ‘ b '
1. Maintains official standards, i )
2. Promotes the uniform application of the standards by official inspection
personnel, and . -
3. - Offers weighing services to.the domestic grain market and regulates the
. weighing and weight certification of grain shipped at export
“ G N. Irvine, The History and Evolution of the Western Canadian Wheat
Grading and Handling System, (Winnipeg: C.G.C., 1882), p.12.
? K.A.Gilles,"Quality Control for United States Grain Exports” paper presented to
Eighteenth International Grain Industry Course, Winnipeg. Manitoba, October
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Grain 1s inspected by the F.G.I.S. under two U.S. statutes, the Un/ted States Gra(n
Standards Act and the Agr/cu/tura/ Marketing Act.

The United States Grain Standards Act "requires the inspection and weighing of
most export, gran -and provides fo.r voluntary mspection and wenghmg of domestic
gram."“ Grain inspection may be done by either federal gran (r\spectors or state §nd
private mspeotors who are hicenced and supervised by the F.G.I. S In 1983 employees of
eight states '* were delegated to. provide inspection and wenghmg services. However, due
to cost-cuttihg measures, more states are being delegated to provide these servicas.**

The U.S. Grain Standards Act lists 7 classes and 13 subclasses of wheat. Within
these classes and subclassesvthere are six grades available based on quality factors. Seven
special grades reflecting damage are also a\railable » These érades and special grades apply
to all officially inspected wheat, including wheat which is placed under the UvS.‘

government loan program.

The Wheat Grading System in AustraliaQ ' o - "

The unique climatic and political conditions in Australia have influenced the system
of graln gradung Due to soil fertility and. annual rainfall, grain production takes place in
areas near the east south and west coasts Gram grades differ among states due to
climatic condmo'ns but within each state quality 8¥ferences among grains are limited. This,
combined w1th the development of Tntrastate rather than interstate transportation systems
and state-owned and operated handling facrlmes has mtroduced a far degree of
autonomy in grain marketing for each state. 'b

The"AustraIian Wheat Board (A.W.B.) has statutory authority over all wheat sold
off-farm. All other grains come under state confrol. Under the A.W B., the Bulk Handling
Authority (B.H.A.) in_each state acts as the licenced receiver of wheat. In the case of
disputes over grad'rng between the B.H.A. and-the pr’oTiucer, the A.W.B. arbitrates and its

, decision is final.

>

cont’d) 4.1983 (Mimed%;raph). , )
“o/bid. - ) L Rt
5 /bid. ,

' Personal Communication, Dan Raner, Continental Grain inc., Tacoma,
Washington, June 1984, co
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The Australian systen'; of wheat g;ading has;, a formalized structure but has not been
made statutory. Six classes of wheat are identifi.ed 'Ey the grading system with grade
ségregations and protein segregations in some ciasses. As only wy'hitevwhea'ut van;ieties are
grown in Austalia, the differencés bgytween Classe  are based on varietal type and protein .
levels. T??el Standard White Wheat C|éss is used as the standard for comparison for other
classes of ,wheat. :

»

The producer, on delivering ,h‘is \)vheattto aB.H.A. facility is requiréd to submit a
declaration of the variety of Whéaﬁ. “State ihsbectors grade and weigh the wheat when it is
delivered and the producer is paid on this b.as’is. Grair‘w‘which.’isv devlivere‘d to the B.H.A.
facilities must be clean as these facilities have lih’xited capacity to clean grain.
Nonrecomn;ended' varieties of \Whe'at,.arriving at fﬁe hanc}l_ing poinfs ér_‘e subject to
discounts imposed by the A.W.B: under fheAauthori‘ty,‘off the Wheat /ndustry Stabilizaton
,;lct“' ‘ o

»  The grades assigned to wheat upon delivefy by the producer are not necessarily

the same as.the grades at which the grain is soid. Ble:wd[ng/o’i"évarious grades and ciasses

of wheat at export facilities ensures customer requirements) are fulfilled. -

The Wheat ‘Grading System in Argentizﬁ_\a»
i } Argeﬁtina's system of grain gradin‘g Is supervise‘d by the N"ationalngrain Board.
Grading at elevator‘é is done by bpriv',ate grading firms which are licenced and monitored by
the Board. _Samples»of grain arriving at the termibn'alls for export are graded by either tHe
“exchangevs,”; which repfésent all participants in the grain trade, or at the terminal. The
choice of location for grading is at the request of the customer. Export shipments are
inépéc;ted by the National G‘réin Board to ensure the weight and quality of the grain.‘ ‘

The grade standards in Argéntina are to classify grains “emphasizing their particular

characteristics,"and to insure homogeneous qualities obtained from that classification."s*

* Canada Graing Council, .Grain Grading for Efficiency and Profit (Winnipeg:
C.G.C., 1982}, p.27. : , : , .

¥ Argentina uses a system of grain exchanges, located in major centres. All
facets of the grain industry are represented on these exchanges and it is at
the .exchanges that grain business -takes place.

. Guillermo D’Andrea Mohr, "Argentina’s -Grain Industry” paper presented to A
Eleventh International Grain Industry Course, Winnipeg, Manitoba, May 31, 1879.(
Mimeograph). R . '

A : !
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damaged in harvesting or due to weather; the presence of |mpur|t|es and test welght all
belng directly related tc end use value of the grain. ... Furthermore, the grain must be free
from llve insects and any other factors having a deleterlous effect on quality.”® The grade
standards are.the same through the whole system. Standards are maintained by the use of
standard samples which are produced by the Nﬂtional Grain Board from samples received *
from throughout the system.

There are five gradels for Wheat, 'but no classes, in the Argentine system. Wheat
-+ can be upgraded through cleaning, drying and blending. Upgrading.takes place following
producer' deiivery and is part of Argentin'a’s program to satisfy CUstomer. requirements
and increase exports. Argentina also has a system of producer declaratlons to ensure

varletalﬂcontrol of wheats exported

The Wheat Grading System in the E.E.C. 5

The E.E.C. has progressed from being a net importer of wheat to a net exporter” k
-since the mtroductzon of the Common Agricultural Policy (C.A.P.) in 1962. Within the
EEC France is the Iargest producer and exporter of grain. Therefore, grain grading is
more highly developed in l‘—:rance than in the other E.E.C. countries. o

The Office National Interprofessional des Cereales (O.N.I.C.)*! in the Ministry of
Agriculture is the agency which regulates cereal grains in France. O.N.l.C; is reponsibie for
quality definiton, the regulation of new v_arieties, the licencing of buyer and storage
facilities and the regulation of the marketing channels. |

Under the French system, licenced buyers called "Collecteurs” are the only
purchasers of a producer’s.wheat. Collecteurs are required to meet standards concerning
storage capacity, grain handling capability and conditioning facilities. As on-farm storage is
in short supply, most wheat is sold off the farm during the harvest g

" The grading system developed by O.N.I.C. has three classes of wheat--Soft Red
Winter, White and Durum. Within tqhe Soft Red Winter and White classes, there are four

~classes and two grades. Five grades and-no subclasses are utilized for durum wheat,

The E.E.C requires that Durum wheat must be free from odors and live pests, of 'Fair *

-

% Canada .Grains Council,Gra/n Grading for Efficiensy and Profit (Winnipeg:
- C.G.C., 1982), p.39. : ,
*o/bid., p.43. B %



B

32

|
Average Quality’, of natural colour and "vitreous with a translucent and horny cross
section "1 Qther tactors include specifications for test Weight moisture content, foreignl
matenal and damaged and broken kernels The O.N:I. C is at present working to upgrade

the system

D. Summary

Grain grading provides a method of communication between the buyer and the
seller about the characteristics of the grain@which is.t‘)ein'g exchanged. Each of the grain
eprrting nations has vdevel’oped a grain- grading s'ystem which provides for this .

communica{ion. However, the segregation of grain into grades should be based on

“economic criteria which reflects both the supply and demand of ‘particular quality

characteristics. In addmon the. cost of segregatuon into grades should not exceed the
benefit achieved by segregatlon otherwrse there is o economic return from gradlng
Grain grading in Canada has developed over the past century into a complex

system of statutory and non-.statutory’grades. The embhasis of grading in Canada appears

_to be on the segregation of grains by as many factors as possible to gain the greatest

potential price. The potential cost of all these segregations does not seem to be a criteria
which tempers the plethora 'of grades available for Canadian grains. Additienally, the'
Canadian grading system relies on both ebjective and subjecti\)e gradkgg factors which can
lead to differences in opinions about the grade of a grain

Other exportlng nations have grain grading systems which are less regulated and
developed than the Canadian system. The United States, whlle appearing to have more
grades for wheat,yactually has ‘fewer potential segregations for each type although there
are more types o’_t' wheat grdwn in the U.S. than in Canada. The pther countries also have
fewer potential segregations for export wheat than exist in the Canadian system. In
addmon Canada is the only country which maintains an official grad?hg system which has
two standards, one at the primary lgyel and one at the export level ‘

The Canatlian grain grading system is respectéad throughout the world for the
# r

qw control of exported grains. This is evidenced by the movement of some countries,

2 AL A, Macdonald "Wheat Grading Systems of Major Exporting Countries”
paperpresented to Nineteenth International Grain Industry Course, Wmmpe% May
30, 1884 (Mimeograph). ' . :

!
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partlcularly the U.S., to‘wards the development of a grading system similar to Canada's.
However, other exporters are selling their Wheat in the world market without the high
standards which are maintained by Canada, albeit at a lower price for wheat of comparable
end use. This raises the question: Is the Canadian grain grading system with lts high quality
control and multitude of segragations actually producing a net benefit or a net cost for

_Prairie grain producers?



IV. Terminal Elevator Operations

Terminal elevators are an iniggral part of the Wés;ern Canadian gfajn handiing and-
transportation sysftem. The functions of terminal elevators are defined in the Canada Grain
Act as "the receiving'of grain upon or after the official inspection and offisial weighing 6f(
the grain and 4he cleaning. storing and treating of the graifl before it is mbved foward.": @
Filing this definition are 22 elevators® elevators licensed by the Canadian Grain \ |
" Commission as terminal elevators. Two®* of the 22 I:censed termmals are inland termnnals \
in that they are not’ located on water routes. Of the remalnmg 20 .12 are located at
Thunder Bay. Ontario, 1-at Churchill, Manitoba and 7 on the Pacific Coast of Canada, 5 at
Vancouver and 2 at Prince Rupert, British Columbia.

The discussion of terminal elevators in this Chapter cor.nmences‘w‘ith a review of
the history of terminal elevators in Canada. Foliowing is a review of terminal operations,
the organizations involved and the interaction between terminal operations and - other

-

“participants in the grain handling and transportation system.

A. Terminal Elevators 1884-1984

Prior to the'cohpletion of the Canadian Pacific Railway (C.P.RJ line from Port
Arthur,* Ontario' to Winnipeg, Manitoba. shipments of grain from Western Canada to
Eastern-Ganada were- required to travel thrbough thé U.S. The first recorded shipment of .
wheat to travel through the U.S. from Manitoba to Ontario occurred in .1876 when R.C.
" Briggs of Steele, Briggs Seed Company purchased 857 bushels of seed wheat. The first .
export | shipments of wheat from Western Canada in 1878 and 1879 were élso
tkanspbrted via the U.S. énroute to Great Britian. In 1884, foillowing the completion of the
CPR. Iihe from Port Arthur to Winnipeg, the first grain to travel an all-Canadian route was
exported.’” ' v

Construction of the first Canadian grain terminal elevator at Port -Arthur with a

» Banada Grain Act, Statutes of Canada 1970, c.7. s.2 (48).
¢ Canadian Grain Commission, Grain Flevators in Canada: Crop Year 1983-84
(Ottawa: Supply and Services, 1984), p.XVI.
** These elevators are-focated in Saskatoon and Moose Jaw, Saskatchewan.
* The cities of Port' Arthur and Fort William, Ontario are. now known as
-Thunder Bay, Ontari®. ¥
* Vernon C. Fowke, The National Po//cy and the Wheat Economy (Toronto:
- University of - Toronto Press, 1957), p. 105. - ,
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storage capacity of 9,500 tonnes was completed by the C.P.R. in 1884 . The C. P R. built
four additional terminals between 1884 and 1902 and until 1904 was,the sole operator of
terminals at the Lakehead. in 1804, the Ognlwe Flour Milling Company and the Empire
Elevator Company each constructed termmals et the Lakehead thus breakung CP.R.s
monopoly on terminals. The increase in terminal numbers ‘continued with the Canadlan
Northern Railway's completion of a terminal at the Lakehead in 1906. By 191(5 15
terminats were iIn operation at Port Arthur-Fort William with a total storage capacnty of
70,000 tonnes.* ‘ o

Completion of the C.PR. to Vancouver in 1885 failed to spark terminal
construction on the Pacific C_oest. Although there were some .shipments of wheat made in
“the early 1900's, construction of the first terminal wasn't completed until 1916. A facility
with a storage capacity of 34,500 tonnes!'®, was constructed by the federal government
in response to farmer demands. An annex was added to the facility in 1823 and a second:
elevator was constructed in 1824.19 The annex was edded to in the 1930's; raising the
total storage capacity of this federally run-.complex to 4199, 150 tonnes (7,111,500 bu.).1»

Other terminal elevators constructed by the federal government in British CAqumbia

included a 46,220 tonne terminal in 1924 at Bailantyne Pier in Vancouver. In 1928,
additional termlnals were completed at New Westmmster “with a storage capacﬂy of
20,400 tonnesand a 17, 500 tonne facility on the south shore of Burrard Inlet.

\ ) Federal government constructlon of terminals during the 1920’s was not resticted
to Vancouver. A 34,018 tonne_capacity terminal was built at Prince Rupert in 1925. Five
inland termmals ~at Edmonton, Calgary, Lethbrldge Moose Jaw and Saskatoon, as weII a
68,000 tonne terminal ‘at Churchill, Manitoba were also constructed between 1925 and

- 1930.

__________________ .

** Canadian International Grains Institute,Grains and Oilseeds: Hand/ing,
Marketing, Processing *(3rd. ed; Winnipeg: C.1.G.1.,1982), p.111.
® /bid., p.112."
0 /pid., p.114,
1 Thi§ elevator complex is still in operat'on known now as Pacific Elevators
Limited(P.E.L.). P.EL. is owned by the three Prairie wheat pools with Alberta
Wheat Pool owning - 60 percent, Saskatchewan Wheat Pool owning 30 percent
and Manitoba Pool Elevators, 10 percent. P.EL. is managed by Alberta Wheat
Pool.
W For consistency, storage capacrtles are stated in.tonnes. Conversion from
bushels to tonnes is accomplished using the factor 37.644 bushels per tonne
This is the wheat equivalent tonne.

4
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Terminal elevator acquisition at Vancouver during the 1920 s was not limited to the
federal governmeht. In 1925, an elevator constructed by the goverynment, but leased to
Burrard Elevator Cor;pany was completed. The 15,500 tonnes facility w,aé‘ operated by
United Grain Growers, who owned controlling interest in the BurrardElevator Company.

Three other privately owned temminal elevators were completed on the West Coast
N 1928. Victoria Elevator Limited. the only terminal on Vancouver Island, had a storage

' capacity of 29,120 tonnes. The other two terminalsv,' Burrard Terminals Limiu_agi on the
north shore of Bu’rr\ard Iniet and Alberta Wheat Pool had storage capacities of 42,020 and
56.020 tonnes respectivelfy,, The AW.P. facility wa's advertized by the Pool as ‘the
‘Mammoth of the Séven Sea;' not only being the largest in the port of Vancouver but also
topping in size all seaport terminals anywhere in the world. 1 .

During the construction period on‘ the West Coast, terminal facilities at Port
Arthur-Fort William continued to increase. By 1930, fhere were '26 terminal elevators with
a total 2.30 million tonnes storage capacity."04 S;nce the 1930‘5,‘ the ébsolute numbers of
terminal elevators has deciined. As compared to the 26 cited at the Lakehead in 1830.

\mire are now only 12 terminals in operatlon..The three Inland Terminals located in Alberta,
while still in operation, have been downgradéd to primary elevator status. Of the terminals
built on the Pacific Coast during the year period 1916-1931, 4 are still in
operation--A.W.P., Pacific Elevators'_Limit::(P}&), the Burrard Elevatér Cohwpény {now
known as United Grain Growers) and the Priﬁce Rupert terrﬁinal elevator. .

.The four terminal elevators still operating on the Pacific Coast have undergone
renovations and ‘additional construction to bring them up to modern standards®s The
A.W.P. terminal has been expanded and modernized several times.’In 1956, additional
storagerand workhouse area was added. Following this, renovations were made to other
facilities at the plant, including the installation of ;opper car pits. In 1879, a new annex
was completed with a storage capacity of 76,000 tonnes. This facility. the largest on the

Pacific Coast. has a licensed capacity of 282,830 tonnes and is continually being updated.

1% Leonard D. Nesbitt, 7/des in the West (Saskatoon: Modern Press, 1962),
pp.112-113. :

4 C.L.G.l. Grains and Oilseeds: Handling, Marketing, Processing (3rd. ed:
Winnipeg: C.L.G.l., 1982), p.112. . :

9. The Burrard Terminals Limited, elevator was severely damaged by an explosion
and fire in 1975. The complex was rebuilt and reopened in 1979 by Pioneer
Gr_aiq Company Limited. : '
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In June 1984, A.W.P. announcied that $80.0 million would be spent over the next few
years to upgrade both A.W.P. s terminal and P.E.L. wpich IS mangged by AW .P.
.“\/fhe AW .P. terminal 1g located on the C.P.R. tracks While P.E.L. s located on both
C.P.R. and Canadian National (C.N) traéks. The second Iarg?st terminal at Vancouver is the
Saskatchewan Wheat Pool (S.W.P.) terminal on the north shore of Bdrr@rd Inlet. The
facility. was completed in 1968 and has a licensed capacity of 237,24O;tor.1nes. This
tacility is located on the C.N. .track. Of thg.f other Westhoast terminals, P.E.L. has a
licensed capacity of 199,150 tonnes. U.G.G. 102,070 tbnnes and Pioneer Grain Terminal
Limited 108 O_OO tonnes. Both Pioneer Grain and U.G.G. are bositioned on C.N. tracks. The
old Prince Rupert Grain Limited terminal was upgraded in 1970 by the addition of a new
28,000 tonne annex, cleaning and shipping facilities. Additional renovations were made in
1975. The terminal now has a licensed capacity of 63,010 tonnes. ’
Completion of the terminal on Ridley Istand in 1584 by Prince Rupert Grain Limited
,'a consortium c‘af grain companies, with a licensed capacity of 209,510 tonnes and the
rebuilding of the Burrard Terminal. completed in 1979, has increased the number of

operating terminals on the West Coast to seven.1%

B. Pacific CPast Terminal Elevator Operationé

The major functions of_ terminal elevators are to receive. clean, store and treat
grainv‘befor.e it is moved foward. These functions are performed either prior to the
official grading and weighing or fbllowing official inspections. The performarice of these
primar’ functions and some secondary functions provides the source of revenue to the
terminal operafor. Following is a description of the operations which occur at terminal

elevators on the West Coast.

Receiving i " .y )

Most grain arrives at the Vancouver terminal elevators via one of the two major
Canadian railways. Grain cars are shunted from one of the railway marshalling yards

outside of Vancouver to the terminals located on Burrard Inlet. The cars are ‘spotted on.
LY ? )

¢ All licensed -apacities for terminal elevators on the Pacific Coast were
obtained from: Canadian Grain Commission,Grain Elevators in Canada. Crop Year
7984-85. (Ottawa: Supply and Services, 1984), p. XV,
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'service trackage adjacent to the tefmln'als,“‘" From this service trbackage, the grain cars are
moved by"eltherwa shunting engne or a cable Garhauliwinchl into the trackshed. The
trackshed is a cc;vered area of track where grain cars are unioaded. The number of tracks
in the trackshed varies between one and three depending upon the terminal. Once in the
trackshed the hopper car is moved into position over one of the receiving pits. Box cars
are positioned at the box car dumpe.r as Box cars require a special machine to remove the
grain.'** Once the car Is positioned over the receiving pit, the seal placed on the car at, the
originating primary elevator is removed and the bottom doors on the car are opened using
a hydraulic éar door opener. The grain runs out of the car through a large ‘screen into the
receiving pit. Tt;e s;:r'e'en removes large foreign objects such as pieces of wood and
cardboard from the grain. Following unloading, the empty car is removed from the
trackshed and is run out to service trackage tb await pickup and eventual return to the
Praries. o

| The receiving pits. located below the tracks in the tréckshed, ‘are V-shaped with a
door at the bottom. Following the emptying of the car the door on the receiving pit ns
opened hydraulically and the grain falls onto a conveyor belt. The slopi’vr)g sides of the
V-shaped pit facilitate the flow of grain onto the conveyor. The conveyor moves the grain
from the trackshed to the receiviné leg locatéd in the workhouse.!** As the grain 1s moving
on the conveyor. it passes under a large electro-magnet that removes “tramp” metal from
the grain. The "i'em.oval of _tram;‘)‘ métal is necessary as its presence may damage

' The location of theservice trackage to the railway depends upon the
terminal. Terminals such as A.W.P., located along the waterfrdnt and parallel to
the rail line, have service trackage which is parallel to the rail line. Terminals
such as P.E.L. and U.G.G. are perpendicular to the waterfront and the railway
and have service trackage which is perpendicular to the rail line. The: difference
in the configurations of the terminals is due to the availability and cost of
waterfront space. Terminals perpendicular to the waterfront utilize less of the
costly waterfront space. The disadvantage of this configuration is there is.
limited room for expansion of service trackage.

% Box car dumpers may differ. but, in general, clamps are attached to the
front and rear of the car to holid the car. A hydraulic ram punches in the '
cardboard coopered doors to allow the grain to flow out and the car is tilted
in various directions to" ensure the removal of ali the grain from the car into-
the pit below. The operation takes between five and eight minutes to unload
the car. With the reduction in the number of box cars in the grain service
fleet. many of the box car dumpers are being rep?aced with hopper car pits.
19 The workhouse is that part of the elevator where most of the operations
take place. All the legs, cleaners. scales and offices are located in the
workhouse. Due the height of legs. the workhouse is the tallest part of
the terminal. (he . '
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The receiving leg. an endless vertical conveyor with "buckets’ attached. picks the
grain up from the boot énd moves it upward to a scale garner."'* As the buckets on the
conveyor pass over the top of the leg, the grain falls out into the scale garner. The grain s
~held in the garner until all the grain from the car has beén elevated. Once the complete
carload has been elevated into the scale garner, the grain\@}s discharged into the scale for
official weighing (see Figure IV-1).

Sambling for official inspection takes place as the grain enters the recewving leg.
An automatic samphing device!!! .écoops of grain from tr,)&oughout the) carload. These
samplesvare conveyed pneumatically to the Canadian Grain Commission_ Inspection Office
In fhe terminal where the samples are collected and become the official sample for the
asseéssment of that barticular carload of grain, . '

Thé weighing of the grain in the scale is conducted by a scale operator from theb
terrﬁinal supervised by a weighman from the Canadian Grain Commission. Automatic
electronic scales have replaced manually-operated lever scaies at the majority of the
terminals. The electronic scales have decreased the amount of time and Iabour\reqpired in
the weighing operation, thus increasing the efficiency. The scales are inspected and tested
twice a’'year by the Weighing Division to ensure accuracy. The weight of the grain is
officially recor‘ded as the amount of grain received into the terminal.

The receiving pit, receiving leg, scate garner and scale 6perate as one unit. By
regulation, no outlet from the receiving leg other than the scaler garner’ and scale is
aliowed. This ensun;es that all. the grain received into the terminal is officially weighed and
prevents any form of skimming by the terminals.ii

, ’ -
Official Grading and Weighing '

Although official inspection of the grain received and discharged by terminal

-elevators is carried ou‘t by employees of the Canadian Gniain Commission and is not part of .

the terminal operations per se, these functions affect overall terminal operations and,

10 A garner is a suspended storage compartment. A scale garner is a garner
which empties into the scale. . o ‘

1! Automatic samplers are maintained and operated by the Canadian Grain
Commission’s Inspection Division. <

17 Skimming occurs when grain is removed prior to official weighing so ‘that
the elevator receives more grain than it is reponsible for as determined by the
official weights. 4
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thus. are described in this secﬁon.

In the grading proc"asl a sample is taken from the sample removed from the grain
by the automatic sampler. The size of the sample used in gradung depends upon the gran
bemg graded and the quality factor being tested. Spec:flcatlon of the size of the sample 1s
dependent on the particular "Basis for Determination " listed in the Official Grain Grading
Guide. The Basis for Determination indicates the range of sample sizes usable for that
,factor. For axample, in wheat, the Basis of Determination for “Foreign Material Excluding
Cereal Grain" is " A representative portion of approximately 500 grams but not less than
100 grams of the cleaned sample analyzed."!* o v

The sample of grain for grading is cleaned to determine the dockage. Dockage is
determined by first weighing the s{\ample, then cleaning it using the screen sizes prescribed
in the current Grading Guide to remove foreign material, then reweighing it. The
difference in weights is expressed as a percentagé and prescribes how much foreign
material in the éram can be removed througfw mechanical separation {cleaning). Dockage
includes weed seeds, stones, broken and damaged kernels, and seeds of-other gram The
--terminal then is responsible producing for the quantnty of cleaned grain dﬁermmed on the
basis of the dockage. For example, a parcel of 80 tonnes with 10 percent dockage should
y»eld 72 tonnes of cleaned gram ’

The grain recsived mto the terminals is graded on the basis of the primary standard
samplels for the grain.!!* The primary standard sample reflects the minimum qualrty of the
grade. | ‘ ‘ \

High qual‘wheats are further segregated within grades on the basis of protein
c‘onterwt. For protéin content determination, a representative sample of wheat is ground
into flour. A portion of the flour is placed in a vessel and the vessel is ‘placed in a protein
tester. Tha testing apparatus uses near-infrared reflectance to determine the protein
‘content of the wheat, The wheat is then relegated into one of the protein classes within
the grade. ,

' Weighing of the grain is carried out by a terminal scale operator under the
supervision of a weighman of the Weighing Division of the Canadian Grain Commission.

——— e, ————

112 Canadian Grain Commission, Official Grain Grading Guide (1985 edition:
Winnipeg: C.G.C., 1884), p.24.

114 Grain which is shipped from the terminals must meet the current _export
standards.

%
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Once the grain has been officially graded and weighed, the information is recorded and the
Prairie shipper of the gram is issued a receipt containing all the pertinent information. The
grade and weight of the grain are recorded as being received by the terminal and the

'terminal becomes responsible for that amount of gran at that grade.

Cleaning . |

| Foliowing the official inspection and welghung the grain is released from the scale.

Then the grain moves via gravity flow either to a cleaning bi or onto a conveyor to
storage. The route whvch is taken is dgpendent on the type of grain. Grains such as wheat
anq/barlléy are generally shipped to cleaning bins to await cleaning. Rye, flax and rapeseed:
""/arﬂe usually stored for cleaning at a later date as different equipment is used in cleaning
“these grains. ’

The termmals use high capacity cleaners--usually rotary -indent cylinder type or
screening machmes lnde/nt cylinder machines use indentations the size of a kernel to
separate by size. These machines are in banks and separate out the grain from the foreign
‘material. Screemng machnnes clean the grain by passmg it over a series of slanted
oscillating screens. The screens separate larger and smaller material from the grain by the
size of the holes in the screens. '

| Some of the material which is separated from the grain by the cleaners is
reclaimed. Heads of grain are reclaimed and threshved to remove the seeds. In thé case of
wheat, the kerriels are _returned to the appropriate storage bin. Oats are sized and are
eventually used in export mixed feed oats. Smaner kernels are reclanmed by recleaning .
which separates the smaller seeds from the refuse in order that the kernéels can be
returned to the export grain. Other specialty cleaning machines for removing stones and
other foreign material by specific gravity are also Ggea to reclaim grain.

During the cleaning process. the integrity of the grain must be maintained in order
to prevent different grades and’ or protein segre'gétions frqm being mixed. The grain must
be cleaned in the terminal according to the standards set by tfwe Canadian Grain
Commission Inspectien Office. Grain cleaned in the Inspection Office is cleaned on the
basis of a relaf“i.w)qy small sample whereas the elevator must clean large commercial

quantities of grain. This creates problems for the terminal operator as some grain must be
r ,

¢ -
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Cleaned three times in order to bring the grain to the standards set by the Inspection
Office.

Once the grain has been cleaned.it 1s elevated into a garner at the top of the
workhouse . The grain is then released onto a high speed conveyor which moves the gramn
to the annex for storage.

¥

: Conditioning

Termina! elevators perform ot.her processing funotions in addition to cleaning the

grann These other functions-such as drying and fumigating--called condmomng are nat,

performed on all grain received at a terminal. They are only carried out as required. The

frequency of these operations is usually dependent upon the harvest conditions on the

"Prairies during the past year. For example, grain harvested during good weather seldom; .

has excess moisture and problems with insects.
Grain deemed tough by the lnspectlon Office may be blended with dry grain by the

“terminal. However, grain which has been determined to be damp or moist must be dried.

-

rain drying at the terminals, unhke cﬂeanmg is not an integral part of noﬁrmal operations.

erefore damp and moist graun may be stored for several days before drymg

When drying several types of driers are used by terminals. The two most common
14 .

types are the rack and column driers. While the configuration of these driers is dif ferent,

kernel to move to the surface where it Is "evaporated into the surroun

g air, thus

The other condmonmg operation performed at the terminals is fumngatnon

reducing moisture content in the kernel."ils >

Fumngatlon or treating of msect mfested grain, is seldom required at the termmals due to

the sub-zero temperature on the Prames'durmg the winter. ' However, if infested grain is

) discovered, it must be segregated' from the rest of the )grain and treated. In a.ddition, the

equipment and areas contacted by the infested grain may have to be treated to ensure the
infestation does not spread to other gra‘in.

Fumigation usua'ly employs the use of pellets which give off a phostoxih gas. The

115 Canadian _International Grains Institute, Grains and O//seeds Hand/ing,
Marketing, Processing (3rd ed; Winnipeg: C.L.G.I., 1982) p.205.

the principle is the same. "Heat applied to grain during drying causes moiye inside the
1

P
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. which knlls the insects in the sealed bin. Fumugatlon is carried out under the supervusnon of
Agrlculture Canada entomgloglsts )
As well, purchasers may request that grain be treated prior to shicpin‘g. Malathion
is u_sually'used in_this case and is sprayed on the grain as it m“o‘ves in the shipping gallery.

' )

Storage 5
The majority of the storage caoacitoy available at ‘terminal elevators. is provided by
annexes adjacent to the workhouse. Workhouse ;’storage capacity is limited to grain:
awaiting processnng Following the completion of processmg the grain is moved by a hlgh
speed conveyor to the annex 116 See Figure V-2 for ; diagram of a terminal layout.
The de1|very system for storing grain in the annexes is formed by a complex of
"co‘nveyors,, and trippers. Major convet/ors move the grain from the wo'r'k"house and

i

‘ automatically controlied or rﬁanua_i'ly operated trippers divert the grain from the conveyor
ifto the selected bin or on to ancthe  conveyor «wh:ch roves it to the selected bin.
Conveyors provide most of the hor zontal movement of grair througholt "the term:nal and
storage annexes. Conveyors are anintegral part of the termnal, "A grain terminal contains

. about8 milesof conveyor belt."11”
The stora_ge bins in terminal elevator annexes are generally constructed of
}§t~in-p,lace concrete. Bins are either circular or star-shaped, with, one star-shaped bin
between several circolar'bins. The bins are cénstructed in this manner to utilize space
e't’_’ficientli} and add strength to th'e\building. The bins ususally have a hopper bottom to

facilitate the discharge of grain from the bins.

The numbeugj storage buns constructed at a terminal elevator IS dependent upon SRR

the number of grains and grades WhICh the terminal handles The more grams and grades
.received at the terminal, the greater the number of storage blns requured For example, the
- new terminal elevator at Prince Rupert has fewer and Iarger bins than a comparable
termmal in'Vancouver as, this facility.was ‘designed to handle only certain grades of Red
Sprnng Wheat, barley and x&eseed The size of the biks also differs between terminals.

The star-shaped bins tend to be smaller than e circuiar bms as they are space- ftlhng bins ,
e Terminals may have more than one annex. Annexes are constructed at
terminals in response to demand for additional storage at the terminal.  Therefore
ages of the annexes at terminals vary. Co.
17 Alberta Wheat Pool Terminal Operations (Calgary: AW.P., n.d.), p.6.

i f‘:& R N i . %\’m
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but the size of the circular 'bins may vary due to differences in age of the bins and the
fequi‘rements at the time of conétruction. a

e .
The length of time grain is stored at thg terminal depends upon the particular grain
. i ) ‘ .
and grade. Some grain is stored for up to two years due to circumstances beyond the

control of the terminal operator.!!* grains may be stored for only a few days before being

ya
' shipped. The average storage time for grain at Vancouver terminals is 30 days.!?

Shipping
The shipping of export grain from the West Coast terminals is the major function

of these facilities. The other functions performed by the terminals, while importanf, are

ancillary to shipping. Shipping occurs when a vessel arrives at the terminal to load gram i

sold either by the C.W.B. or some other export shipper.
Prior to docking at a terminal ele"vator, the vessel is inspected by Agriculture
Canada for sanitation, cleanliness and general condition to insure that the vessel condition

will not affect the grain -being Jloaded. Upon passing inspection, the vessel receives a

certificate to allow loading. The ves$el is advised by the British- Columbia Grain Shipperé'

Clearance Association at which terminal(s) to berth in order to receive the required grain.
The elevator companylis informed of the quantities and grades of grain to be
Ioadéd on the vessel. The valvés at the bottom of the appropriate bins are pulled either
'manually or electronically and the grain flows out of the bin on to one &‘the conveyors
located in the basement of the annex. The grain is moved by the conveyor to the 58& of
one of the shipping legs . The gfain is thén elevateq by the shipping leg and is discharged
| into a shipping garner (see Figuré IV-3) in the same‘ manner previously described for the
receiving of grain. When released from the shipping garner, the grain flows into a shipping
scale wh'er”e it is officially weighed under the direction of a weighman Qf. the Canadian
Grain Cqmmissibn andith'e weight is recorded.
Following the official weighir’\g,‘t'he grain is released from the scale and is movled
into shipping bins for temporary stérage. The grain is diséharged from the shippiné bihs

¥ Occurrence of two years, storage seldom happens at terminals. However,

-~ storage of this length.can occur with farmer-owned grain, and condemned  grain
(grain unfit for shipping due to contamination by pesticide residues or poor
quality). R _ r - :

19 Personal Communication , John T. Marchiori, A.W.P., Vancouver, February
1985. | ' '
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Sou;ce: Swan - Wooster Engineering Co. Ltd., Alberta Wheat Pool
Vancouver Terminal Simulation Analysis.
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on to conveyor belts which transport the grain to the shipping gaiier-y.
A s'hipping gallery is an elevated covered struc\ture. containing conveyoi belts and
shi9b® ;,pouts, which is located in the water (see Figure IV-4) The purpose of a gallery is
to aiioﬁv(/yy ships with large superstructures and deep drafts to be loaded with- grain.
Conveyors move grain from the workhouse through a"susperided raised covered si;ed
called a ramp. Once in the gallery trippers-divert the grain onto other conveyors Ieading to
shipping spouts. The grain is spouted from the gallery into the appropriate hold of the
yessel. The loading rate of terminals is dependent upon the capacity of the conveyors
leading to the gallery, the capacity of the spouts, and the numbei’ of spouts whigh can be
used to load each hold of the vessel. '

Between the’f’weighing and the discharging of the grain into the ship's hold, an
automatic sampler removes periodic samples of the grain being shipped. These sampleé
are t'ransported to the Insection Office of the Canadian Grain Commission for grading.
Grain which is shipped must meet export stgndards which requure the grain tQ be of
average rather than minimum quality for the grade. Grain which does not meet standards
must be unloaded from the ship at the terminal operator's expense. Foliowmg completion
of loading, a Certificate Final” is issued by the Canadian Grain Commission. The certificate :

;. certifies the weight and grades which have been loaded on to the ship. The Certificate Final

ts delivered to the shipper—.__ - ' \

Blending

Blending is the mixmg of parcels of grain and can only be- carried out at the
termmals with the permissnon of the Canagwan Grain Commission. The Canada Grain Act
prohibits’the blending of No.1 Hard Red Spring Wheat with No. 2 Hard Red Spring Wheat.
However, separate parcels within each :of these giades may be blended. Between grade
blending is limited at the té;minals to the lower quality Hard Red Spring Wheats and other
grains. , |

Blending of giain is carried out at the terrpinals for éeveral reasons. For one, tough

grain is often blended wi’{h dry grain as this saves on drying costs and storage space. in

addition, blending may be required to fulfill customer requirements.
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Screenings and Pellets

Byproducts of the cleaning operation and grain dust which is coliected by the dust
collectton system in the terminals are proeessed mainly for export anmal feed. The
sereemng‘;s--that is the seeds removed from the grain during the cleaning. operation-are
segregated and used in three products. The rethreshed oat heads and wild oats are
* separated into mixed fged oatad. Other large ‘SGeds, broken and damaged kernele are
designated as feed screening. Smali seeds and grain dust are ground and mixed with the

grain dust. Under pressure and using steam, the mixture is formed into cylindrical pellets.

All three products, pellets are sold as feed in the off-shore feed market.

C. Organizations Affecting Terminal Opetations

The Pacific Coast terminals are the final link in the handling and transportataon
system for Prairie grain exported through the West Coast. The terminals are subject to
constraints imposed by federal and provmcnal Iegﬂﬁahon and the agencies which supervise
the legislation. Other constraints are placed by Crown Corporations, semi-ptivate and
private companies and industry organizations. F?)Howwmg is a descrlptnon of the major

g\
okganizations, their roles in the grain mdustrf/ and their affect on terminal elevator

\

operations.

Canadian Grain Commission
Terminal elevators are declared by the Canada G/eih Act as "works for the general
édyantage of Canada”'**and are controlied by ptovisions under the Act. The Canadian Grain
Commission is the federal government agsncy charged with adrhinistering the provisions
of the Act. Therefore, the C.G.C. is the major organization affecting the operations of the
terminal elevators. / » - : '
. The C.G.C. has a Chief Commissioner and two Commisioners who are appointed
by the Governor in Council and report to the Minister of Agriculture. Located in the rhajor
grain-@owing areas of’Canada are five Assistaht Commissioners who are appointed by the.
Governor in Council and report to the Commissioners. The operations of the C.G.C. are

divide~ into five divisions. The five dlvisions are: Administration and Finance, Grain

120 Ca ade Grain Act Statutes of Canada .7 s.43. .



e

i 51
) .
Inspection, Weighing, Economics and Statistics, and the Grain Research Laboratory. The -
Grain Inspection and Wenghmg Divisions have the most Impact on terminal operations.

Th& Inspection Division is responsible for grading all the grain and grain
by-products received and discharged at terminal elevators. The gradixng“ ijnctlon Is the
primary responsibillnty‘ of the Inspectilon Division but other functions are performed .
Generally it is the grain insbfactors at the terminals who discover insect infestations and
notify the terminal operator. The Inspection Division. also prepares the samples for the
Eastern and Westerp Standards Committees to use in establishing primary and export
standard samples. The Inspection Di\;ision has grain inspectors at the Pacific Coast
terminals on a year-round basis. In order to perform the grading function grain inspectc;rs
must be at the tefminal during the receiving and shipping of grain. The ingpection Division
issues the Certificate Final following the loading of the grain on the vessel. Samples used
for grading export shipments are retained for six months by the Division. These samples
arebused in the event that an importer questions the quality upon recéipt.

The Weighing Division is responsible for the official weighing of all grain received
ahd discharged by term'ihal elevators. Personnel from the Weighing Division supervise
weighing and work in conjunction with the terminal’s scaleman. The weights of grain
received are recorded and the terminal is responsible for that amount of grain. Weighing
"Division pers\onnel also record the amounf of grain dischaged for use on the Certificate
Final. , | . | . -

Other functions performed by Weighing Division personnel include conducting
weighovers, essentially audits of the terminal's stocks. A weigho’ver~ consisfs of
comparing the amount of grain, including byproducts, in the elevator with ‘the amounts
received aﬁd.-discharged to deterrﬁine. if overages or shortages exist in each grade of
.grain. The maximum overage allowed is 0.25 of a percent for CWRS No.1 and No. 2
wheat, and 0.50 percent for other grains except oilseeds, mixed grains and peliets.
Maximum allowable overages for oilseeds, mixed grain and pellets are 2 percent.!2!
Overages greater than these amounts are ‘confjscated. Confiscated grain becomes the

property of the C.W.B. when Board grains are involved and the property of the C.G.C. in

the case of non-Board grains. Shortages must be replaced by the terminal at the éerminal

121 Canada - Grain Regti‘qns. p.32.

5
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operator's expense. However, m‘ some‘cases overages may be applied to cover shortages
by the C.G.C. The Weighing Division is also reponsible for periodic examination and testing
of scales used at the terminals. The inspections are carred out to ensure the eqqument
has not been tampered wifh and is functioning correctly. ] K

The Economics and Statistics Division is resonsible for licensing terminal elevators.

Under this license, terminal elevators are:
1.

4

~?Zorbidden to accept infested or contaminated, or foreign. or any material
that is not classified as gran or grain product, unless authorized by the
Commission. ‘ :

Elevator operators must accept all grain of fered provided there 1s space
available for that particular type and grade of grain.

Grain must be officially weighed and inspected by officers of the
Commission when it arrives at a terminal elevator. The terminal operator
must remove the dockage indicated on the inspection certificate. When
grain is shipped from the terminal it must again be officially weighed and
inspected.

The terminal operator must issue to the owner of the grain a terminal
elevator receipt{formerly known as a warehouse receipt) when evidence
has been obtained that all costs against the grain‘prior to its entering the
terminal have been paid. This receipt must be registered with the" -
Commission and submitted for cancellation when the grain is discharged.

‘When a terminal operator alters the grade of grain through drying or
treatment, he must submit the terminal elevator receipt to the
Commission for cancellation and issue a new terminal eiev&tor receipt to
the Commission for registration. : '

A terminal operétor may not mix grain of any grade with grain of another
grade unless authorized or ordered by the Commission.

The Commission may permit of order grades of grain to be mixed to
facilitate grain sales, conserve storage space, or to enable grain to be |
dried or treated.

A ierﬁwinal operator cannot discharge any grain containing dockage unless
authorized by the Commission.

If grain is found to be infested or contaminated in any licensed terminal or
transfer elevator, the operator must inform the Commission and treat or
dispose of the grain as the Commission directs.!? ;

The Economics and Statistics Division is also responsible for collecting
information from the terminals regarding the costs of operations. This information is
then used for setting the maximum tariffs an operator. may charge for services at the
terminal.

‘27 Canadian International Grain Institute, Grains and Oilseed: Hand/ing,
Marketing,Processing (3rd. ed. (Winnipeg: C.L.G.l., 1982), pp.80-81.
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The Canadian Wheat Board

The Canadian Wheat Board 1s the sole seller of wheat, oats and barle‘y for domestic
human consumption and export from the designated area.'*' As wheat and barley are the
tv;/o major grans exported by Canada. C.W.B. eperations and policies affect the Pacific
Coast term;na! elevator operations. ,

The present Canadian Wheat Board was appointed in- 1935 by the federal
government as a voluntary marketing board for Western Canadian wheat. The Board set an
initial payment (floor price) for wheat and farmers could seil ‘wheat to thé Board: The
appointment of the C.W.B. was in response to erratic world wheat prices which affected
Western Canadian wheat farmers and subsequently, the economy of the Prairies.

In 1943’ the Board ceased to be voluntary and became the sole purchaser of
Western_Canadian Wheaf. In 1848, barley and oats came under the jurisdiction of the
C.W.B.and, in 1967 the Canadian Wheat Board became a permanent Board.

- The major responsiblities of the C.WA.B. under the Canadian Wheat Board Act are
to: . A | ' .

1. Market wheat, oats ang barley delivered to it to the best advantage of
producers.

2. Provide producers with initial payments established and guaranteed by the
federal government. : . ‘

3..  Pool selling prices for the same grain so that producers get the same
basic return for the same grain and grade delivered.

4 Equalize deliveries through quotas so that each producer gets his fair
share of available markets ¢

In order to fulfill these responsibilitigs, the C.W .B. utilizes the fz;cilities of the grain
companies. Thé companiés are appointed as agents of the Board for handling Board
grain and are paid for services rendered according to tariff rates set for the seryice.

The,C.W B. takes ownership of all Board grain which enters the terminal
elevators. The Board then arranges grain shipments with either overseas customers
or Canadian exporters. As the C.W.B. is the largest customer of terminal services, a

delay in selling stocks in the terminal creates a reduction in the ability of the elevator

'? The designated area is essentiall all the grain production area in the three
Prairie Provinces and the Peace River area of B.C. '

11 Charles F. Wilson, Grain Marketing in Canada. (Winnipeg: Canadian
International Grains Institute, 1979), p.65. Wilson mentions one other
responsibility; "Organize grain shipments to meet sales commitments in order to
make the best use of handling and transportation facilities.” This is now the
responsibility of the Grain Transportaton Agency.

’
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to turn over space. Conversely, if ships arrive before the required grain reaches the

Coast the terminals must work overtime to process the grain when it arrives.

The Grain Transportation Agency

The Grain Transportation Agency resulted from recommendations made in the

Booz-Allen report in 1878, The Agency. a temporary organization for four years starting

October 18979, became a permanent body in 1984. The responsibilities of the G.T.A. are-

$ p
/

1. " to ensure that the available grain cars are allocated fairly between the /
Canadian Wheat Board and the non-Board sector, and
2. to develop and implement planning procedures which will ensure that the
right grain is in the right place at the right time.!2*
The G.T.A.. in addition to allocating rail cars to the C.W.B. and private companies,
allocates rail cars to the terminals in Vancouver. When rail. cars containing Board
grains and rapeseed arrive at one of the assembly yagds in Vancouver, the G.T.A. is
Y
notified by the railway. The cars are allocated to the individual terminals by the G.T.A.
on the basis of available space and in which rail yard the cars are located. In the case
of non-Board grains, the car is allocated to the original consignee.
The allocation of Board grains and ra7eseed to terminals irrespective of the
original consignee is called par-poéhng. his process has increased the speed with

which cars can be moved to terminals\and be unloaded as pooling has reduced

switching of cars between rail companies. Allocation on the basis ef available space

also provides an incentive for the terminals to turn over grain as quickly as possible

in order to receive their share of the grain shipped through Vancouver.

In addition to the allocation of rail cars to Board grains and non-Board grains,
producer cars are allocated through the C.G.C. Producer cars are allocated for -
non-Board!?* grains to producers who have enough quota acres and quota to fill a.
car.. These producer cars are used either for the inland movement of grains or are

sent to Vancouver with export grain. These carloads, unless containing contaminated

25 Grain Transportation Authority. Moving Western Canadian Grain {Winnipeg:
G.T.A.. nd), p.b5. .

¢ For the purposes of this thesis non-Board grain is grain which is not
handled by the C.W.B. either domestically or in the export market. These grains
included rapeseed, flax, rye and mustard sold in both the domaestic and export
market and feed wheat, oats and barley in the domestic feed market.
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least:on paper, must be mantained. Two types of problems evolve from producer
¢ar deliveries -- one is the maintenance of the paper by the terminal and the other s
tﬁat there ts no method of ensuring that the grain 1s of the correct grade until it is
delivered. The G.T.A. allocates producar cars to the termjnals on the sama basts as
other cars unless there is a specific terminal destination.
: . "’ ,
Agriculutre Canada . : -

The direct effect of Agriculture Canada on the operations of the Pacific Coast

v

terminaAlb elevators isr minimal. However, y%lfgriculture Elnada is responsible for the
inspection of ships destined to load Canadian grain at the terminals. In addition, Agriculture
Canada entomologists supervise fumigation at the ferminals and inspect grain following
fumigation to ensure the irfwfeistat_iﬂqnwhas been controlled. '

Agriculture Canada's major role in Canada's grain mdustry ts to conduct research in
areas such as plant breeding', pest research, fertilizer uses and agronomic practices. This

research will ultimately affect the terminal elevators as it will determine the futlre course

of grain production with respect to quantity and types of grain available for export.

The Railways

The railways provide the link between the pr whelevators on the Prairies and the

Pacrfic Coast terminal elevators. The bulk of the gu ransported is supplied by Canadian
National and Canadian Pacific Rail. C.N. is a Crown Corporah’o»n which operates a group of
companies, one of which is a national rail system. CP.R. IS privately owrj\éd by Canadian
Pacific Limited. C.N. rail lines service the northern areas of the Prairies and C.P.R. services
the southern Prairies. These two railways move grain through the mountains to Vancouver
and Prince Rupert.

Prince Rupert is served exclusively by C.N. whereas both C.N. and C.P.R. service
Vancouver. In addition to the two national rail companies, three other rail companies
operate in Véncouver--éritish Columbia Railways (B“.C.R.), British Columbia Hydro and
Power Authority Railway (B.C.H.Jand Burlington Northern (B.N.). These three railways are

not heavily involved in the movement of grain in Vancouver. However, the physical

facilities owned by these companies are used by C.N. and C.P.R. to faciltiate the movrr}ent
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of grain in and around Vancouver. |
The major functions performed by C.N. and C.P.R. with respect to terminal
elevator operations a-re'the delivery of full grain cars to the terminals and the removal of
empty cars from the terminals. The performance of these functions affect the
performance of terminals as cars not delivered in a timely manner result in a shutdown of .
~ receiving operations. Conversely, if empty cars are not picked up by the rallways the
service trackage used for tﬁé runout of empty cars Becomes plugged and e receiving

i

operation at the terminals is shut down. Shutdowns-of-the-receiving operation due to

either of these two situations may adversely affect the throughput of the terminals. The
average number ot hours per week the terminals Were delaygd due to these conditions: in
1981 and 1982 were: Pioneer Grain. 8.7 hours; SS\W.P., 10.0 hours; AW.P., 8.9 hours.
PEL 6.9 hours; and U.G.G:; 3.9 hours.!*" ) . |
The railways' performance is affected by‘the physical limitations ofbthe areas
where they must operate. All grain movmg' to. Vancouver Nis transported through three
mo;.lntair'\ passes in the Rocky Mountains and two passes in the Coastal Range. Mu.dslides,
sﬁowslides and train derailments in these passes can slow down the flow of grain to
Vancouver. The availability of space f;)r rail yards in and 'around Vancouver is limited,
restricting construction of new yards or' expansion of existing yards to increase the ability
of th‘eb railways to sorf and store cars. A‘th.ird limitation is the space adjacent to the

t‘ernﬁmals for service ‘trackage. vAs" the Viancouver waterfront is crowded, space .for !

‘ expansron of service trackage to«accprm)date bbth full and empty cars is limited. The most

.‘\,’_» o i N b.x%

in 1982 'there

Labour Unions

Operations at the acaf Coastf termlnals are affected f’a"y ;»,_many labour unions.

Members of the Grain Ha d
e é@

g . '
12 Travacon Research Ll‘gmt dterancguver Ra// Atcess Study : Phase 1 Report
‘(Vancouver: Travacon Research Limltad 1983) p46 :
1 /bid., p.47. YT

T Unlo,? op’era‘te the recelvmg cleaning, drylng and other

4

B
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equipment in the terminals. The Ins;‘aectors and Weighmen of the C.G.C. are members of
the Public Service Alliance of Canada. Ship loading operations are performed by members
of the International Longshoreman’s and Warghouseman's Union (I.L.W.U.}. In addition. the
railway employees. towboat workers and ship pilots are all members of unions.

o The smooth operation of the terminals _I1s dependent upon smooth
labour-management relationships within all these'areés, as a strike or lockouts can
interrupt the flow of grain to export markets. Between 1972 and 1975, there were a total
of 120 work days (16 percent of total work‘day's) lost due to stri'kes and lockouts.'*
Disputes between labour and management which do not end in strikes or lockouts can-also
affect the productivity of the terminals through work slowdowns and poor attitudes
among the wofkers'. The multiplicity of unions involved in the process of exporting grain
through the terminals affects throughput in many other ways. Differtnces in shift starting
time, coffeé breaks and meal times between the unions can effectively red‘uce the
throughput. If heal and break times do not occur simultaneously, the flow stoppage is

prolonged as certain operations require workers from two unions to work together.

British Columbia Grain Shippers Clearance Association
The British Columbia Grain Shippers Clearance Association acts as a clearing house
for terminal elevator receipts for instore grain in the Vancouver termvnal elevators. The

Association is a non-profit organization directed by an eight

rck of Directors. fhe
members of the association are Wexport shippers who belongt the Vancouver Grain
@xnhagge and are acé’eptable to the Board of Riréctors. Operations of the Association are
paid tl%‘;'ough membership fees and levies assessed to the exporters and Fhe ships.

The main function of the Association is to expedite g?ain shipments from the
Vancouver terminals. To accomplish this, the Association advises vessels of the terminais
to berth for loading. The Association transfers terminal elevétor receipts to minimize the
number of moves vessels are requ‘iired to make in order to‘load. For example, a shipper
may have grain destined fo‘r loading ,(;n a vessel instore at three terminals. Instead of the

vessel berthing at these three terminals, a transfer of terminal elevator receipts allows the

¥

..................

129 Western Transportation Advisd#y Council,Port of Vancouver Terminal Grafn
Handling (Reprint #3, Vancouver: WESTAC. 1879), p.8. p
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tm\ermmals is transferred to the owners of the grain used to complete the load at the

Y‘

i
" loadmg terminal. This action facilitatés export movement as paper: 1s easier to transfer than

,/
ships.

There are two types of export shippers that belong to the Association--terminal

N

elevator owners or operators' and companies which have no terminal facilities on the *

Patific Coast. Theg.non'-termina!.owned or. operator export shippers utilize the terminal

facilities on the Pacific Coast on a user pay basis. Tariffs for elevator services are paid-by
the shipper to the terminals according to rates whnch have been set by the terminal
operator. Although there are five owned or operated termmal companies in Vancouver,

there are 13 accredltediC.W.B. exporters 120 Board, Canad/an Grain Handbook 7983-84

, Crop Year Board Canadian Gra/n-Handbook 7983—-84 Crop Year, who utilize the-facilities

The shlppers who do not own facnllt;es also affect terminal operations by using the

termmal facmtnes

‘?3

Orgamzatlons Wthh affect the operatlon of terminal elevators are not limited to

P

those described above. Many orgamzatlons have an mdlrect effect on terminal elevators

by impacting on other sectors of the Western Canadian grain industry. General Farm v

- Organizations such as the Natiofal Farmers Unlon the Canadlan Federation of Agrlculture

and Unifarm influence governments pohcy makmg processés related to agriculture, which
may affect terminal elevators Farmer owned cooperatxve gram companies can affect

terminal operatlons tthrough decisions made by their delegates. Commodlty grouts

"nnfluence the productlon of graun and support research which’ may increase productnon In

' addmon domestlc users . of graln affect termmals through the quant|ty avallable for

export. However, the organizations described in this section have the greatest effect on

terminal elevator- operations, through poticy, operation and responsibility.

2¢ Canadian Wheat Board, Canad/an Grain Handbook 7983 84 Crop Year ’
(Winnipeg: C.W.B., 1983), p5



V. Grain Handling and Transportation Sys;tems in Canada, Unite‘d' States and Australia

“"Major difference_s exist in the grain handling and transppriation systems of the
major 'grajn exporting countries. These differences affeqt the voperations of each
country's exporf.terminal Aelevators. Some Canadian grain producers are concerned that

the operations of terminal elevators in dompeting nations are more efficient.than those in

Canada. &
A cd n of terminal operations without analyzing the systems which deliver
grain to the Inals would overlook many of the factors which place constraints.on the -

the terminals. Foliowing is a discussion describing the grain handling and transportation
systems in Ca;uaga, the U.S. and Australia and the differences which affect terminal
operations.

-

A. Location of Export Ports

k4

The location of 'the grain growing areas in the three countries affe’éted the
deve;lyopment of their Eespe'ctive grain trans'pofrfation systems. The grain-producing area of
Westerﬁ Canada is is»olate‘d from export.portéﬂ"sby physical,barriers--the mountain ranges to
the west and the Laurentian shield to the; ,/éast‘ In addition, the ,distan;:e-of theograin
producing area to the ports is another factq,r. The average loade.d miles which grain trains

must travel from the Prairies to portsis 91 1;' miles (1458 kilometers).13

-
!

The grain-producing areas in AUétrélia tend to be adjacent to coastal areas which

S

. V4 S
means there are relatively short distances bHetween producing areas and export ports. The
. : /

average hauling distance from wheat-;:/)roduc,ing,are__as to export terminals is 360

e

kilometers (225 miles).1? Exceﬁﬁﬁa'ﬁ'\es/Great Dividing Range, which stands between the
prbduqing areas and the coast in Qu.eensign'd}ﬁd New South Wales, there are few physical
‘barriers which affect the transportatiqn/of grain in Australia. ‘ | |

Grain production in the U.S. taikes place in areas closer to export pdrts than in

Canada. Few physical barriers, except the western mountain rar?bes which extend south

\ a

11 Snavely, King. and Associates. 7980 Co;s#s and Revenues [ncurred by the
Railways in the Transportation of Grain &hder the Statutory Rates (Washington:
Snavely, King.and Associates, 1982), p.43, table 18. (Prepared for the Grain
Transportaion Directorate, Transport Canada.). ‘ A

32 Robert L. Sargent, Australian and United States Wheat Marketing Systems:
A Comparison , Extension Bulletin No.596. ‘(Moscow: University of Idaho, 1980,
p.23, table 25. ~ . : .

o
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;from Canada, impair the transportation.network. In additign, major inland waterways
augument methogds of ' grain rransportation. Resulting in- easier access from: tr\e
grain-producing areass to the ports. ° - A

' CHF‘T?;:!C factors also affect the grain transportatnon systems. Due to freeze-up the
number s portpaVanlabIe for exportnng grain from Canada is less than in either Austraha or

the U.S. =

Canada has. two major grain export ports--Vancouver, British Columbia and

Thunder Bay Ontario. Only Vancouver is open to ocean shipping on year-round. Thunder
Bay, Io.cated on Lavke Superior, is open 8.5 months of the year and grain shipped through
Thunder Bay must travel through the Great Lakes, the Welland Canal and the'St. Lawrence
Seaway, a distance of‘about 3,000 kilometers,’* to reach the ocean. EXportxterminals are ‘
alse located at Prince ”Rupert‘ British Columbia and Churchill, Manitoba. Both 6f these ports

- ‘handle less than 10 percent of Canada's grain exports. in addition, Churchill has a re]ativeﬂly
short shipping season of three months a year. ‘ - ) -
Theus. oss ¢ hippi ugh the | GBS !

e U.5. has access to ocean shipping thropgh_the Eastern Seaboard, the Guit“of

Mexico, the Pacific” Coast and the Great Lakes-St.Lawrence ':oute. Only 'the _:G‘reat

Lakes-St.Lawrence route and the northern: sectich of the Mississippi system are closed
down in winter, the other three shipping areas are open on a“{year-round basis. During the
peried 1974-1976 only 8.2 percent of U.S-. export grain'** was shipped through the & .
Great Lakes-St. Lawrence Seaway system‘, whereas 54 percgnt of Canadian exports .

between 1973/74-1982/832 were shipped through t:his route.135

Australia has 19 ports!* with export terminal slevators. Thesé ports are along thee

— g asrsontrvarrd‘sdqthWesteoasfdhhe“C‘ountryw“amppeweaﬁrcund.
”* @ . ‘q

B3 CIGLL, Gra/ns and O//seed Hand//ng, Market/ng, Processing (3rd. ed;
Winnipeg: C.1.G.l., 1982), P™67.
13 Arther B. Sogn, "The nited States Graln Industry paper presented to
-Ele\{enth_lnternatlonal Grain Industry Course, Winnipeg, May 31, 1978.
- (Mimeograph).
135 Canada Grains  Councill
p.72 table 25. !
13 Bureau of AgrnculturaJ Economics, Wheat Markéting it Australia: - An
Economic -Evaluation. Occasional Paper No. 86 (Canberra Australian Government
Publishing Service, 1983), p.56.

Statistical Handbook '84 (Winnipeg: C.GC. 1984)

»
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B. Transportation Systems

' Development of the three countries’ transportation networks were determmed by .

polmcal and geographic factors. As as resylt, the systems in the three countries are not

alike.

Canada .

The transportation of grain to export terminals in Canada relies heavily upon the

railway system. Branch iines are used to gain access to country elevators in the producmg :

®

areas. Gram cars are loaded at the prlmary {country) elevators on the branch lines and the”

cars are moved- along the branch lines to a central iocation where trains of graln cars are
assembled for movement along the main lines to the terminals.

Due to the geography of the country and the iocation of the export ports, the main
lines of the railways run east and west. Grain is, therefore, moved eithe\r west to the
F.’acif‘ic,'Coast or east to Thunder Bay. A limited amount of" grain from n‘vorthern areas. of
Manitoba and:Saskatchewan is moved northwards by rail to Churchill for export.

Each rail car loaded at the pr‘imary,elevators" cantains one grade of grain. However,
anwe‘gvator may load several cars, \each with a different grade or grain. When. these cars
ar.eymoved to a central location, all the cars for a certain destination are assembled into a
train. The grain trair:, therefore, usually‘has sever-al types'of grain with several different
‘grades. This assemblage'causes problems at the terminals as the sequencerof car lots

reteived contain different grades and grains.

_ The two transcontinenal raiiways, C.P.R. and C.N.R.. which transport grain to the

_pontsiendio*collectgramsfﬁom different parts -of- the Prairies--C. N R. serves the northern'

Pralrles and C.P.R. serves the southern Pralrles The grain.is delivered to either Vancouver

or Thunder Bay and may be received by~ any of the. terminals. The result is that ‘regional

dlfferences in quality and types of grain’ produced'due to climatic differences between

Al

areas of productfon may be lost at the pprts This is compounded by a mlnlmal amount of

elevator specaallzatnon with respect t the types of gram handled by a termlnal 137 Gram

Lt ' . L = 6

Conversely with Board gralns a co-mingling of grain of a ‘particular grade 1s
requrl“edo xport standards are the average of grading factors in a grade, which
e ssitatls a range of quality being received. Car pooling has led to sonfe

inaly receiving grain from either C.N. or C.P., and-this’ has resulted in
dﬂs cultles in receiving average overall quality.
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characteristics caused by to climatic differences between the northern and southern
Prairies is lost as all grains for export come together at a few ports with no terminal

.

elevator specialization.

United States
The U.S. grain transportation system uses three modes-of transportation -- rail,
trucks.and inland water routes. Producers in the U.S., like those in Canada, deliver grain to

country elevators. The grain is moved from the country elevators either by truck or rail to

AN
terminals or sub-terminals.!¥ Grain assembled at the sub-terminals is either sold directly -

into the domestic merket or is sold to terminal elevators at major centres or at export
ports.

) Grain is moved from these sub- termlnals either by unit trains, trucks or, in some
cases, by barge Export grain soid from termxnals located in major centres is shipped via
rail or barge to the port terminals for ocea’n shipment, Grading and weighing of the grain's

usually done at the sub-terminals or at the terminals by Inspectors of the Federal Grain

Inspection Service (F.G.1.S.) or their agents and is thereby rot required at the export

.28
PR

terminals,
The U.S. has several regional and transcontinental railways which are used for the

transportation of grain. In addition, there are several navigable inland water routes in close

proximity to grain-producing areas which are used extensively for shipping grain from the ‘

intand’ termlnals to export termmals The drversm/ of .the transportation system in
conJunctlon with the number of export ports, helps to segregate the export grain so that

._#the£xpor,tt_ermmals_ are able to specialize in shlgprné certain grains.

Australia : e

In part due to the proximity of the grain-producing areas to the numerous export
ports and dnstances between these ports, Australla is better able to keep grain grown in
one area separate from grain grown in other areas. The rail system in Austraha was

developed within each state and was designed for intra-state transportation. The state rail

1% Sub-terminals are large high-throughput elevators located away from major
centres and close to grain producing areas which are used as assembly points
for large quantmes of gram

S
G TE
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systvems were developed to move commodities produced inland to the various portst./
within the state. As rail transportaion was built on an individual state basis, different rail
gauges wvere used in several states which pre(xented easy deveiopment of mter-staté‘
transportation. : o

| The Australian grain producer, unlike his counterpart in Ca.na_dfa‘and the U.S.,
delivers the majority of hi's grain to a Bulk Handling Authority (B.H.A.)\¥at .E;iéffggest. Grain i1s
usually delivered ‘to one of the country facilities by producers where ity'ij{s;c-:dred until it is

S,
’ \Fl

required for either domestic consumption or export. ' u

-

In some states the grain-producing area is close enough to(jve“ coast that

produceré deliver their grain directly to the port terminals. Grain fro inland B.H.A.

facilities is moved by rail on unit trains to ‘the export terminals. However, the majority of
, 3
the grain moves within state directly from country faciiities to port.

Some grain is moved via the Australian National Railways to port terminals in

another state. This occurs most frequently with grain produced in New South Wales and ,

>

-shipped through ports in the State of Victoria.!# lhter-stafé grain transportation is carried
out to reduce thengistance the grain must travel to port ar{d avoid rough terrain whi'ch may
limit the size of trains. In the States of New South Wales and Queensland, the Great
Dividing Range limits the number of cars per train to between 25 and 50 cars.!® However,
due to the close proximity of the grain-producing areas to export ports and the intra-state‘ .
rail networks, Australian grains can be more easily segregated at dffferent export ports

and terminals than can Canadian grains.

r

>

C. Climatic Factors Affecting Production, Handling and Storage
The climatic factors which affect production in the three countries also affect the
handling and storage of grain. These climatic factors are not necessarily detrimental to any

of the countries and some provide distincf’advantages for each of the countries.

__________________ /

' The B.H.A.'s are either state-run or producer cooperatives with statutory
authority. In the case of wheat, the B.H.A.'s act as agents for the Australian
Wheat Board. The B.H.A.'s own and operate the grain handling facilities including
?ilos, country elevators, sub-terminals port terminals and temporary storage
acilities. . . : -

%" Robert L. Sargent, Australian and United States W heat Marketing Systems:
‘A Comparison Extension Bulletin No. 596. (Moscow: University of Iidaho, 1980),
p. 23. e b
11 /bjd. )



” - . B4

The short, hot and relatively dry growing season in Western Canada which allows

~ the production of premium, high protein hard red spring wheats also /necessitates rapid

harvesting of the grain prior to the onset of winter. The short harvesting season often
requires: cutting the grain prior te hz;rvestnng to speed up the ripening and drying process. ‘
This results in weed seeds becoming mixed with the grain during har&esting operations and
necessitates the grain being cleaned prior to export. . |

In Australia and many parts of the U.S., grain can ripen while standing and therefore
is often harvested without prior cutiing. This prevents weed seeds from becoming mix.ed
with the grain and results in a cleaner crop. In addition, the loriger the grain is left to stand
the greater probability of the weeds dying back and releasing their seeds onto the ground.
This assists in preventing the‘ weed seeds from being mixed with harvested grain.

Cleaner grain may précludé the requirement of cT"eaning the grain prior: t}D export,
but it may also result in greater weed control problems due to thé increase in weed seed
di§semination. However, from a terminal operations point of view, receiving clean grain
results in fewér operations at the terminal. | ‘

Climatic factors also have an importé;\t role in the storage of grajn. In Western
Canada, the sub-zero winter temperatures -assist in the prevention of insects infesting
stored grain. Grain wh;ch is reasonably dry when placed into on-farm storage is unlikely to
become infested with insect pests.

The same does not apply in much of the U.S. grain belt and Australia where
temperatures are higher in winter. Infestation of insects is a persistent problem associated
with grain storage in these areas and requires constant attentién and treatmenf. in addition,‘
Australia's warm moist clirﬁate makes fungal molds a étoréd l@g‘raih problem not

= h

expereinced in Canada.
&

Climate al\"so affects the production of gréin crops in the three counties. Adverse
" 0 . - o,

wéather during the growing season and/ or the harvestin‘g period may reduce the quantity

- and quality of the grain available, for export sales. The reduction in production due to

adverse weather conditions is apparently greater in Australia than in the other two

countries. : o ' : O

Production varies considerably because of inconsistent rainfall throughout the
vast-grain producing areas. An Australian official stated that Australia's wheat
production was 60 percent. more variable than that of the United. States- and

N | /
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Canada.'™ >
Production variability places burdens on the handling]/ and storage facilities in
At;stralla more so than in the other .two. countries because of the emphasis on off-farm
rage. In yevars of poor crops, too littlé grajn is moved through the system to justify the

expenditure on faciiities, while in years of exceptional crops, there is more grain than

storage, thus taxing the ability of the system to efficiently handie the crop.

D. Marketing Methods

The methods which producers in the three countries use to mar“két their grain have
an lmpac't" on the operations of their terminal elevators. Canada and Austraiia have statutory
marketing agencies responsible for vselling tHe ma.jority of grain produced. However,
differences exist in the types and numbers of these statutory agencies. Producers in the
U.S.. on the other hand. market their graih through open market methods without the aid

of statutory agencies. Foliowing is a discussion of grain marketing methods in the three .

countries.

Canada

The Canadian Wheat ‘Board is the sole purchaser of Western Canadian wheat, ]
barley and oats destined for export or dome§tic human consumption. The C.W .B. sells the
grain to domestic processors, exporters or féreign buyers.

Producers in Westerﬁ Canada are provided with’an -equal opportunity to sell their
Board .grains through the use of a quota system. The concept of equal returns among
progucers, irregpecfive of delivery time throughout the crop year, is maintained by the use
of pools for the three grains contrelied by the C.W.B143

The producer receives an initial payment for his grain at tk@ time of delivery to a
C.W.B. agent. An adjustment payment may be made during fhe crop year and a final
payment is made after the conclusion of the crop year. The final paymént is based on ;the
average price received by the C.W.B. for the grain sold.

17 Comptroller General of the United States (1976) Grain Marketing Systems in
Argentina, Australia, Canada and the European Community : Soybean Marketing
System in Brazil/. (Washington: U.S. General Accounting Office, May 1876),
p.18. \ ' ’

' Six pools exist for wheat, durum, regular barley, designated barley, oats and
designated oats. '
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1

All producers\&cerve the same initial and final payments (except for deductions

for transportation charge dif ferences) for the same grade of grainregardiess of when the -

delivery was made to the C.W.B. during the crop year.The use of delivery quotas and
price-pooling facilitates the orderly marketing of these grains in Western Canada and
assists in preventing too much grain being delivered at one “time, ot?erburdemng > the

handling and transportation system. However, the system places the onus of storage upon

the producer, who receives no remuneration for performing this function throughout the

crop year due to the use of price pooling.

Grains in Western Canada. other than those controlied by the C.W.B., are sold by .

producers through an open market system. Several options are open to producers for

marketing their non-Board grains. These options include direct selling to grain companies . -

or feedmills, contracts with processors or grain companies, use of the comnﬁodity
exchange and direct sale to an exporter througn the use of producer cars.

Although the open market provides producers with a number of marketing
options, grains destined for export, and to some extent, domestic sales are limited by tne
-capacity of the handling and transportation system. The orderly flow of these grains is
maintain.ed by the Use of delivery quotas to ensure that the system is not overburdened
_with grain delivered at the same time. Some open market options curcumvent quotas and
allow producers to sell'their product at any time, for example interfarm and feediot sales
albeit they may receive a lower pruce for therr product than from some other option.

ther opeh market optnons available to producers can use storage space in the
‘handiing system. Producers deliver grain to an elevator and store it until an acceptable
price is reached. In addition, producer cars can be used to deliver grain to a terminal
elevator. The grain is held in-store until an acceptable price is of fered. in both cases, the
producer is required to pay storage charges which may cost more than he realizes from
the increased price. Storage of grain in primary ﬁ%ﬁteminaal elevators by both producers
and grain merchants reduces the amount of space which can be turned over rapidly and
thus reduces throughput.

Conversely the options avallable for marketing non- Board grains may compensate

‘the producer for storing graln on garm and facilitate the smooth fiow of grain through the

system. This is accomphshed whl%rﬂ

tz%e price for a product increases and transportatuon is
7

}

T

g
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availlable. An increase in price usually indicates an increased demand for the product--an
indicator that a ready market is available. Transportation is usually made available for
products in high demand as these products will be turned over quickly and do not tie up

facilities in the system, thus increasing the efficiency of the system.

~ Australia '

The marketing of all major export grains in Australia is accomplished through the
‘Cﬁse of marketing boards. These marketing boards are either state-run ste;tutory boarfjs or
) prdducer cooperatives with statutory authority which operate as pools. The. Australian
- Wheat Board is the sole purchaser of wheat.

| By statutory authority reinforced by the 1978 High Court decision. all wheat
moving off-farm - except wheat transferred from the farm where it was
grown to another farm under the same ownership - must be delivered to AWB
licensed receivers. Under the current Stabilization Act, wheat may also be
delivered to nonlicensed receivers but only with prior AWB approval .}#

The B.H.A.'s in.each state, either a statutory state agency or a producer
cooperé‘tive, act as licensed receivers for the A.W.B. As well. some grain processors and
exportef; are hicensed as A.W.B. receivers.

The AW .B. 1srequired to accept all wheat delivered to the Board. However, during
times when stor‘Sge facilities are full, producers are requested to store wheat on-farm and
are compensated for this storage. In 1879, this compensation amounted to about $A2.00
per ton.!*s The delivery of all wheat to the A.W.B. ensures that AQstraha is able to contro!
the flow pf wheat throughl the system in an orderly manner to meet export demands.

Maraketing of grains other than wheat in Australia occurs through statutory
marketing boards or prodycer cooperative pools, some of which have statutory standing.
Unless sold between farms, these grains must be sold through the boards and the returns
are pooled to all producers. These boards act much the ‘same as the CW.B. in maintaining
the orderly marketing of these grains. By requiring all major grains to be deliver‘ed to

licensed receivers, the boards know how much of each grain and grade is available for

export.- Grains not falling under a statutory marketing authority are generally limited in

14 JS.D.A. Australia: Production and Marketing of Grain for Export; A
“Competition Report FAS M-298 (V\/ashlngton U.S.D.A. Foreign Agriculture Service,
October 1980), p.16. _

145 /pid., p.20.
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importance with respect to the export market and thus have minimum affect on grain
flows through the system.

The Australian system of pooling also ensures that producers are treated equally.
However. producers may wait up to five years before they receive their fanal payment for

the grain.

United States <

‘The U.S. grain marketing system is an open market system with several options
open {b producers, much the same as the open market system for nor\-Board grains in
Canada. Government involvement in the U.S. grain industry is restricted to support
payments, floor pricing and loan arrangements, rather than direct involvement through
rﬁarketing boards. | '

U.S. producers sell their grain directly to local elevators, sub-termmale infand
terminals, or in some cases directly to processors. Grain dehvered to the elevators and
terminals can either be soid at the time of dellvery/or held in-store until such nme that the
price rises to the producers’expectations.

Other options open to producers are foward contracting with a grain company or
processor and the use of the commodity exchanges. As there are no statutory marketing
boards or price pooling arrangements, producers are open to pricerisk and it is up to

*them to chose the best method of reducing prioe risk within the marketing options. Price
risk is reduced by some producers through hedging their grain on one of the commodity
exchanges. | '

In addition, the U.S. government has a variety of programs which orovide floor and
target prices or it can purohase, grain indirectly through loan arrangements. The loan
progrem”6 involves the producer using his grain as collateral on a loan received from the
government. If the price does not reach ‘the price for which the loan was made the
producer turris over the grain to the government. Howeve‘r, much of the
government-acquired grain is used as foreigrm aid or is held inreserve.

Grain which is sold into the market place ar1d not to the government is sold to
either private or cooperative grain companies for further sale to other purchasers The

1 The Commodlty Credit Corporatlon is the Government agency which operates
the loan program.
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price paid to the producer refiects the demand for the particular grain which assists in
regulating the flow of grain into the system. Depending upon the year, producers may be
compensated for storing grain on-farm. This occurs if the price of the grain increases late

in the crop year.

E. Handling and Storage Systems ,

’ The grain handling and storage systems used in the three countries developed to
fulfill the particular requirements of their respective grém industries. The export terminals
in th;se countries tend to be similar in operation wi'th repect to the storage and shipping
of gran. Hdwever, differences in grain processing operations at the terminals occur due
to fhe nature of the whve‘mdlmg and storage facilities which foward grain to the export
terminals. Handling and storage facilityh'.access and procedure differences are briefly

described in the following section.

Canada ’

The backbone of the Western Canadian grain handling system is the primary
(country) .elevator. The majority (71.3 percent between 1876/77 and 1980/81)¢ of
Western Canadian grain is delivered by producers to primary elevators. Grain is stored at
the primary elevators until enough grain, in a specific grade, is colle‘cted to load a grain
car.l4 ‘ ‘

The time when producers may deliver grain to the elevator is determined by the
quota system. Delively quo'gas for individuai producers ar{3 based upon acres allocated to a
crop and the number of bushels per acre allowed by‘ _t‘he‘Canadian Wheat Board at that
time. The opening of a quota for a grade of grair{ is dependent upon the projected or
actual sale of that grade of grain in the near future. The quota sy‘stem, therefore, dictates
when the producer may delive his grain to a primary elevator and how much 61‘ that grain
he may deliver. . ~

. The quota system necessitates storage of Western Canadian export grain three

47 Canada Grains Council.Prospects for the Prairie Grain /ndustry 1390
(Winnipeg: C.G.C., 1980), p.120, fig.4.

1 The amount of grain required to fill a car is approximately 40-50 tonnes
for a box car and 80-100 tonnes for a hopper car. '

i
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export grain at transfer elevalo‘rs andWaM%eﬁml@al o ansfe,r elevators store grain

which has already passed through ternpnals L and gs ls‘uch act mé twfarent capacity than

do the other storage facilities. The ml‘and termlnalg. of whuch t re are nov'l';only two. are

of limited importance as storage facilities for- expor}ggram due to thelr limited number .
Grain received from the producer at the prlhn elevnggr is graded, l:,)y thor

manager and dockage s assesseda,The assugned grad@l

he basus of payment to the
producer. However this grade IS not an ofﬁmal grade’ ‘as offucnal grades can only be
determined by Inspectors of the Canadian Grain Commssuon, so'the grain must be graded
at the terminals for export.

At the primary elevator grain is binned with other parcels of grain with the same
grade. Although some of the newer primary elevators have drying and cleaning facilities_
' ‘most of the grain shipped from primary elevators to the terminais is in the same condmon
as 1t was recenved it is due to this factor that grain must be cleaned and dried, if

necessary. upon arrival at the terminals before it can be shipped for export.

United States

The handiing and storage of grain in the U.S. is quite sim'ilar' to the Canadian
situation. However, there are some notable differences between the two countrie's. Gram ‘
producers in the U.S. are not limited by quotas in their sales of export grain. Producers
may sell their grain whenever they wish as long they are willing to accept the prlce
Therefore, the orderly flow of graln through the system is regulated by market price
rather than by government intervention as in Canada. The decision whether or nof to store
grain on the farm is made by the producer on the basis of his profit requ:rement and"not
by government agencves _ ,

Grain companies in the U.S. make ‘more use of. inland terminal and sub-terminal
faculltres than do the companies whlch“o‘p‘eaie 4n Canada. Sub-terminals act as collection
points for grain from given areas. Grain is received at the sub-terminals from gither <~
‘country elevators or directly from the producers. As previously mentioned, grain’is sold
from the sub-terminals to the domestic market or the export market through other

terminals.
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Insgeation of the gran 1s carried out by agents of the F.'G.I.SA and 1s forwarded
from the sub-terminal un“if”that grade. Grain destined for export terminals is accepted at
the specifled‘grade which preciludes grading'at those terminals. in addition. rajlcar loads of
. grain shipp“i from sJB-thminals are weighed prlor.'tto being shipped to the port termmnals
and rev:/elghmg is not required upon arrival as in the Canadian system. The use of these
origin (0.G.} grades and weighfs s a major difference between the U.S. and Canada. and
accounts for some of the differences in unioading time between export terminals~m the
two countries. «, : ‘ -

Inland ',terminals_, ‘often locat®d along inland water routes, are also empioyed as
collection centres in the U.S. These terminais receive graiﬁ from ;ub-termunals, country
elevators and directly from producers. Grain received at these terrﬁinals may be cleaned,
dried and otherwise conditioned priorsto being sold. Export grain is usually shipped from
these termmals by barge or unit trains. Grain which has not been previously .&sded 1S
graded at these terminals by agents of the F.G.I.S.

Export terminals in the U.S. differ in operations from their‘Can.adian counterparts
a:s a limited amount of processirig takes place at these terminals. In Canada, the majdrity of

the grain received at the export terminals must be weighed, graded and cleaned.

Austfalia

fhe Australian grain handling ang storage system contains very minimal on-farm
Stora‘ge. Producers deliver grain to the B.H.A.'s in their respective states as soon as
% ‘ possible after ‘harvest. The B.H.A.'s operate the storage and tﬁndhng systems to which
‘producers deliver their grain. Sampies of most grains mugt be dehvered to a B.H.A. for
gradmg prior to deh;/ery of the grain. Since most handl:hbﬂf:lhtues in Australia do not have
cleaning and drymg equipment, grain must be in relatively good condition at the time of
ﬁdelivery.

The Australian system, uses pof't terminals, sub-terminals, storage siios. country
elevat'ofs and temporary storage facilities to accomodate tHe grain received. Temporary -

storage facilities consnst of elther 1)piling the gram on plastlc or asphalt pads which are

cribbed on the sides and covered by pkast:c or 2)pits dug in well da@ed areas which are*®



covered by plastnc and "then earth.!** Permanent flat warehouses are also used for th
N Ve

storage of gram to augment the sil®aand country elevators

Gram is sorted on the basis of grade and protein levels and 1s segregated in |
o storage To assrst in segregatlng gne different grades: ‘

zi}
The B.H.A.s restrlct the number of varieties and types that will be aécepted at
varlclls elevat@r locations as a means of avoiding segregatlons prohlems.1s¢

Hamlmg problems occur vyith tl;ese types of storage facilities. Grain stored in the

L
flat warehouses must be augered through the.adjacent silos or elevators for loading into

rail cars ThIS actrvnty causes an morease in the labour requlred for loadlng grain. The

temporary storage facmtles also create loadlng probrems as the gram must be removed
-

3

using front-end loadﬂers or:portable augers The grain, then is loaded gtto the rail cars

* through the SI|OS or elevators o . ¢ v

o ) -‘ o The Australlan system for ~al'tarudlmg and storing gram has the advaptage of

: mlnlmlzmg the requlred amount of on-farm storage However through the fack.of on-farm
storage addltlonal burdens are placed upon tbe B. H A s to provnde storage durlng bumper .

*crof years The effect of IhIS is pomted out by Sargent . & )
\ . .
’) J ' ° : ' ‘ : i ) 'Y . N e
‘ N The expansuon of the wheat growing area and of productlon combmed ‘with. v
ot - world~wide inflation has placed other strains on the B.H.A, systems. New, -
C ~ permanent facilities have become necessary and, of course, are increasingly =
¢ expensive. This tends to be reflected in the storage and handlmg charges. -
' - These charges doubled from 1939 to 1955, doubled again by 1972 and aﬁam oA
" by 1877. They aCtually declined from 3.6 cents per bushel (SA1.33 per tofine) .
i in 1839 to 2.7 cents (SA.89 per tonne) in 11945, but in 1977 stood at 30.9 .
. cents per bushel ($A11.36 per tanne) an 11- led increase.!s! o o

a‘ A L b ' ) -

-

F Handlmgv and Transportatlon Charges ‘
I Cha?ges pald by producers;gram merchants and other usqrs of the grain han‘dlmg
e - o v
and transportatlon system are determme‘d by. dlfferent mechamsms |n the. three countrles e
Q -
' LThe method of determmmg these. chargesx ltarlffs) reflects the structure‘ of the marketmg
X "F’ " * . “y . :" : .
system in eag;h country ;g ‘ oA
- A . . '*‘ ' y A{ \., a .\' .v - S ' . St : . {? . ,, . \ »
S A, - | T e T ey
e Robert L. Sa%gent Austra//a and Un/teé' States Wheaz Marketmg Systems A
Compar/son Extension Bulletm No: 586 (Moscow:.- UnlverSlty of ldaho . 1980},
p.15. . . SR S . N ‘ e
151 wid., p.16." )
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Canada o K ’ o . /

:rhe Canadian Grain Commission sets the maximum tariffs which grain companies in
Canada may charge users for the services provided by the elevators. These services
include storage. elevation, anddother operations. The maximum ta‘riffs are in effect
throughout Canada with respect to grain produced on the Prairies As, long as their rates

»

"are belo 'the maximum, the grain companies are at liberty to set their rates competitively
in order to attract business. The Canadian Grain CommiSSion receivets submissmns from
the grain companies each year concerning the costs of operating their elevators. The
CommiSSion uses these submissions to: establish tariffs for the coming crop year.

Rail rates -for transporting export‘ gram are regu_lated by the federal government.

* Prior to passage of the Western’Gra/n Transportation Act in 1983 statutor,y freight rates
(krlown as the "Crow Rate ) se‘fc’iuring twl 9% 5 vx{ere c'harged for the transport of grains -
destined for export Rail car a}latation igalsoggeguhated in Canada by .a federal govefnment
_agency, the Grain Transpor tion Agency ‘which allocates ‘cars on the basis of sales,

“(.4“ . ﬂ
eqUitable distribution to all users of rail cars :

>

-handlings and quotas to ensure

Austral;i a

Australia is similar 16" Canada in that handling charge‘s and transportationi rates are

. regulated. The B.H.A.'s set the ‘charges for grain handling in each state and this charge is
paid by the producer Rail charges are set by the state-run railways based upon the
f g distance from delivery pomt to the earest export terminal »
Sl - o . g Y L .
PN - L S R A ' -' - |

) 3"‘ Unired States o » o . .

Companies n the LlS are under no regulations With respect to handling and

' storage charges uCompanies may, therefore adJust'their charges according to the costs

'of operation and the Iocal supply and démand situat’ion Since-the deregulation of the

'railway's the railways compete With each other trucking firms and river transport for a
share of the grain transportat‘on market ,Ihis competition has decreased the cost of ‘

transporting grain to the export terminals in the U S Rail companies also offer dlSCOUhIS'

- +to shippers for multiple anda,init trains of grain from the same location This has incr,

' ._;-i;;%"

N the use of unit trains by the grain companies and has assasted in Elncreasmg throughput at

. » i ) N | ,‘v
- g . B : * t A

e vm.,d’,_am i e
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the terminals.

G. Summary

DlSCuSSIOn ln his Chapter was limited to the dominant factors of geography,
clamate and marketing systems which affected the development of grain handlmg and
transportatlon systems within Canada Australla and the U.S. Many of the polltlcal factors
» which lnfluenced the development of the grain handhng and transportatlon systems have
not been déalt witn in thls Chapter However, political factors have dnrectly sffected the
marketing. systems (ne quotas poollng statutory authorities), which in turn, have

lnfluenced the development of the grain handling and transportation System



&
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VI. Data Reeuirements Problems and Analyees

A system |s “the connection or manner of conngctnon of parts as related to a
whole or the parts collectively so related."s? ‘

Grain gradihg i'h‘ ;,C:nada is a syste_m-whic:h encompasses the phyeiﬁe!'egeration of
assigning grades to graihs and th’e.rules and regulations which dictate where, when and '
how these grades are ~assigned. The multifaceted o;)erations of a terminal elevator form
another system, a system in which the flow of grain and the operations performed chahée
dccording to the product handled. Lo
. 1, The effect of the Canadian érain grading ‘system on terminal elevator operations is
" not limited to one as’pect or point of interface between the two/systems. Any interaetion

between the two systems involves many facets of each system c(ee to the interreiationship
of the parts within each system, An analysis of the mteractnons /between these two
systems follows, commencnng with a descrlptlon of the mformatlon reqwred Follo\/vlng

the problems encountered durmg data collectnon are descrlbed The concludmg sectlon of

~ the Chapter covers an alysls of the mteractnqns b)etween the two systems. : o
o .

. \ o K | . ) ‘ . ‘5
. A. Information Requirements and Sources
The first ob’jecti(/e of this thesis was to determine and describe the effects of the

r's

Canadian éraih grading system on the oper'ati"onal efficiency of the Pacific Coast terminal
elevators. The second objectlve was to quantnfy the additional cost to termnnal operatuons
attrnbuted to the current gram gradlng system. The final objective of the thesis was to
) | determine the effect of increasing therynumber of grains and/or grades handled on
terminal throughpur. The three obJectnves are closely related and thus are covered in this.
\ Chapter. o o - - A
' . To fulfill the first objective, it was necessary to obtain iinformation on the ‘
~ structure and operation or both the grain\gradiné sysfem and terminal elevators, andM
determine how they interrelate. information coneerning the grain grading system and -
terminal elevetor operatiens_ was obtained through discussions with terminafl elevator

operators and other participants in the grain mdustry review of pubhshed and unpublished

literature, and on- sute observatson of termmal operatlons and grading procedures The .
__________________ L4 - . \

157 Fynk and Wagnalls Standard Desk DnctEJﬁary 1982 p686 )
. ‘ . . ) R * 75 . . - ‘ -5;)%3.. , g
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information gained with respect to the interaction of the grain grading and terminal

operations was obtained through the same sources. Communication with *terminal

.oper)ators and industry participants, coupled with on-site obs_ervatiom of procedures,

proved to be more informative than literature concerning this topic sifice literature was
limited. ‘ |
Fulfillment of the second objective required access 'to data concerning the
operating costs for each of - the terminal functions (described in Chapter IV) -and
determmatlon of the extelzt costs were related toMactors inherent in the present gradlng
system. Due to data collection problems ldlscusséd in the followmg sectlonl operating
costs for the different terminal elevator functions were not obtalned However analygs
of information provided by the Alberta Wheat Pool and other agencies aIlowed some of
the.i‘effects of the grain grading system on terminal ;levator operations to be quantified
using pFOXIEWF costs. The proxies used included factors such as the time required for
ah'ope.ration, number of cars unloaded, turnover, stonrag_e space used and quantities of
grain received or discharged. Although ‘these proxies did not produce‘a cost figure in
dollars spent, they did prot/ide a measure of lost productivity due to the grsading system.

Data required to fulfill the third Abfective®consisted of information regarding the

: &
* number of grains angd grades received at the terminals and the time requlred to handle each

of the, gradeﬁ*Although the information avallable dld not allow a complete analysns .

adequateghformatnbn was co&ected to enable a partlal analysns of thqse éffects
v "b"" ,Am b, . . i""\»
. 3 ‘. ) s ; B I’-\A. . - t:_“ ..
B. Data Problems S :

The analysis of the effects of one system on anotlyr involves numerous factors
for which data must be collected Several data criteria must be f:ilfllled to’ enswe«that the
analysis is, valld Bhe two criteria ueed in this study to ensur vthe validity of the analysxs"
were: ll the sample data must be representatlve of the members-of the mdustry and\2

N\
each member of the sampled group must provide s:mnlar data. to allow all data ,to be'

y -
compared and aggregated Follownng is a description of ‘the dafa collectlon problems

&

which limited the scope of this study.

The first problem conoerned establlshmer‘tt of a representatlve sample. Due to

dlfferences in their licensed capacnty and age, none of the termlnals vy&re representatlve

Va
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of any of the other terminals. The“‘liéensed‘féapacities”of'i#f'é terminals ranged from 63.000

tonnes at Prince Rupert‘Grain Ltd. to 282,000 tonnes capacity at Alberta Wheat Pool. The
age of the terminals ranged from 6 years (P.G.T.L. opened in 1979) to 69 years P.EL.
openedin 1916). # - |

Differences in age and licensed capacity of the terminals presented problems with

.

respect to comparability and aggregation poltentiai of the data. Due to factors such as level

of technology, costs and demand for storage spac'e_t_a»t‘ the time of construction, each

4

terminal operates differently, rendering data comparisons of .the six terminal elevators in

the population infeasible. Although the opératipns performed on the grain are the same, '

the methods of performing the operatigns vary.

i

,‘i,?;\, .:h: ( X . . X . ) i
orant tem. The problems of using data from dissimilar
s 2 R g

'}“':» I .

The six terminals on the .Pz;c;ific Coast are managed by five different conibanies,”-‘

each using a different:d

‘:;r,

_ ; * e R %
accounting systems W FFench as fallows:15¢ - . & v

Unless the lﬁg system-is highly standardized among plants,
. the costs cOWEMFAd may vary widely simply because of differences in i
accounting classification or allocation systems and the time of purchase
of durable inputs. * . ‘ -
Plant costs are affected by many factors, managerial efficiengy, scale,
production methods, input prices, degree of plant utilization, and random
variation in plant performance. - . -
Depreciation figures may vary owing to differences in accounting
systém, -aquisijion dates and depreciation rules that do not reflect the real
input cost. '
4 Accounting values are averaged for a period of time and may conceal
variations in rates of output and plant utilization within accounting period.
5.  Factor prices may vary among plants, owing to focational and institutional
regulations and, over time, to price level changes - v
6. Time-series of long duration may reflect variations in the physical plant
. st e and production technique.

“~ . [4 . .

Owing,ﬂég Jhese féc!,O‘rs a decision was made t?dmit the .da\ta eo.llegtio.n' to. two

’

V‘anco;yver terminals, A.W.P. dnd P.E.L. Prince Rupert ®as excluded from the study very
earry?due to two factors: 1) traffic through the P.R.G.L. terminal was lower and fewer

grains were handled than through Vancouver, and 2) a new terminal was to be opleﬁed in

1984/ 85. which will replace the old terminal. Two Vancouver terminals were choosen for

the foliowing br,easons: 1) both .A‘W.P. and P.EL. are ma'naged by A.W.P. and thus use the

19 AW.P. owns 60 percent of P.EL. and manages the ‘terminal on behalf of
S.W.P. and Manitoba Pool Elevators who -own 30 and 10 percent, respectively.
1% Ben C. French, "The -Analysis of Productive Efficidncy in Agricuitural

’ -Marketing: Models; Methods and Progress™in A4 Survey of Agricultural

Economics Literature. Vo/lume 1.ed, Lee R. Marvin, (Minneapblis: University -of
Minnesota Press,- 1977), pp. 123-126.. + - . . o

na PR
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samefeécountmg Asystem It was assumed that within the limitations of age and capacitys,
they would be operated in the same manner, and 2) the two terminals represent more than
50 percent of the total licensed capacuty iR Vancouver and therefore should handle more
than 50 percent of the graln exported through thg port 138 _ ‘
Following the decnsron to limit the study to the two AW, P managed terminals, the
next step was to obtaln pertlnent data Three types of data were sought 1 costs of the
individual operatlons 2l the volume of each grade of graln recelved and discharged each
day, ang 3) the tlme spent in each operatlon for the dn‘ferent grains_and grade’ To avoid
aberations in crop production, hlstorlcal data concernmg the volumes of gratn&and grades
received and discharged were to be collected However “for several reasons usable data

“&verenotavallable v ‘ e

Data’ pertaining to the costs of mdavrdual operatlohs in: thé‘* ermlnals were. not"

;xm @‘ﬁa

available due to the nature of the acccountlng system used by A W P The AW, P termlnal,‘

\a .
acr‘Ountmg_ System breaks costs into three main categorles*-capltal costs, flxed c‘?)s?t‘s and’ R

varlable c ts\..Costs for a factor of production, such as power, for example, can be both
a flxed and) arlable cost as the terminal pays a flat rate for power up to*a set usage level
and ‘then 4- su@:harge for power over that level.!** Therefore, power cannot be

proportioned among the various operatlons as there is no metering system in the terminal
) ) 2} o '
to dete?mine individual usa_ge This problem was not limited to power ‘use. Cost

information was only avalla "an aggregated basis for mdlwdual factors of production

-

used at the terminals and no objective method was available to proportion,the factor costs

to individual operations.

© The tariffs ‘charged by the elevator .for the services performed provided a

possible alternative means of ﬁigning cost Value’s‘tﬁ the in“‘ml‘(’rﬁﬁjs_~

solution proved to be untenable d to the method used.by the Canadian Grain Commission
; P o

for setting the maximum tariffs. Tariffs represent averages for all termlnals in &anada and

ange not based on actual costs of lndrvrdual operations such as elev&% storage and '
'cleanlng Rather they are based. on the total costs of all bperatlons per tonne.!*" It is
__________________ - A

152 The other termlnal operators in Vancouver were contacted Ward to- the
sfudy. All three, S.W.P., U.G.G. and Pioneer, indicated that they would be

-willing to “cooperate in the "s®idy and provide -information.

!¢ Personnal Communication, John' Marchiori, A:W.P., Vancouver,. _February 1985
157 The Commission receives from all’ the terminal operators. in Canada .a

statement of costs and revenues for the past tvsi‘o .crop years. The costs are -

A v
S5 VAN - '
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‘uncertain whether the tariffs charged by an individual company reflect the actual costs of
the services.performed.!s® Therefore, tariffs were deemed unsyitable for use in this
study. o a |

' Quantities of grains and grades received and discharged at the terminals were also
unavailable in 3 usable form. The wntities\of gramns and grades received and discharged
are reported daily. However these daily reports are aggregated to produce a running’crop
year total-to- da\é\ As 1he preV|0us day s report ts’ discarded, there i1s no record of
transactions on a dauly basts. _ )

The third type of data. the times spent processrng different grains“and grades by
each operation, were not available as records of this type are not collected at .the
termmals However some time. rnformatlon was avallable from time and motion studies
carrled out at P:E,. and A W.P. by Swan Wooster Engineering Ltd.. a consuiting
.engnneervng. firm, for A.W.P. Although the information is not broken down by grade and

grain, rt does |nd|cate the range. of trmes required for performmg certain operatrons ln

_‘_',A‘addrtuon useful data vy.ere obtamed from_ A W .+ -and other: agencnes whnch as@sted :n'ﬂ' '

partially’ quantlfrng the effects of the gradlng system on termrnal.elevator operations.
‘ 5 . “»\ »

C. Analysis

The grain grading system has an impact on the terminal elevator operations system

4

prior to the arrival of graun at the terminal. Interaction of the two systems occurs
thrqughout the time the grain is in the elevator and concludes only when the grain is
- discharged and has received a Certificate Final. The magnitude of the effects of the grain
grading system on termlnal operations varies for dif ferent grains and grades and between
operatzons In addition, effects of the grading system on a terminal operatlop may be

passed elther backward or forward through the sequence of operations, 'subsequently

Slcont’d) broken down by factors of production |n _the termlnal such as power,
human ¥esources and repairs, s well as other costs such as dépreciation and
administration. In addition, the submissions |n‘d|cate the revenues of the terminal
by area of receipt. In thi§ way th} Commission ‘can determine the tariffs for
the comming year.

2% In.the case of cleaning; this was confirmed by Mr. B. Fnesen AWP,
‘Calgary. .He stated that AW.P. had requesteg-an increase in the maximum tariff
for cleaning but when asked by the Commiésion to prove that the increase wag,
* justified AW.P. .was unable to do so ~as t‘exgost of cleaning a tonne of grain ~
wds kot known and could not be determm d from the records- whtch ‘were

kept. :




affecting other operaii_onsl’
An analysis of the effects of the Canadian grain grading system on the operations

of .Pacific Coast grain terminal elevators is presented below followed by analysts of the

*1»

effects of the terminals handling additional grains and/ or grades. The -analysis for the most .

part follows the sequence of operations in order of occurrenfe. However, due to the

interrelationship of terminal operations, the effects on some operations may be discussed

\@ \

out of sequence.

Receiving Operations

Car Arrivals
The order in which grain cars arrive at the terminals may be postglated tobe a
1,.
result of the grain transportatlon sﬁem rather than .the grain g?”gdmg system

However, this is not necessarily the case. As outlined in Chapters III,,;I.,\/ and V., gram
received at the primary elevators is assigned a grade for the pur;ﬁsyes of paying the

. producer and for stormg and Ioadmg it with other parcels assugned the same grade
LS
The grade assigned at the primary elevator is not an official grade and as ‘such has no

e . ) . ) .

purpose other than the two described above. - >~

Grain is loaded into a rail car on the basis of the elevator assigned grade and

becomes one' parcel of grain of the same grade. The loaded 'cars.)a’re rr;ovéd"ffrom
the primary elevators along the branch lines to a’maj"or center such as: Calgary or
Edmonton. Cars are assembed into trains and are mo‘ved'to the Pacific Coast, where
the.cars are stored in one of the railyards until shunted to the terminéls\.

. -» ‘As the grade aséigned to the grain at primary elevators is not an official
the same ‘grade and grain together as a group. Thus, the seque‘hce of car arrivals is
not planned on the basis of grade. This is a function of both the grain tran§portatio;
system and the grain grading systém. |

The sequence of car arrivals was hbrOUthk foward as a problem at the

terminals in the Pacific Coast Study's*, (see Chapter II). The study found that 69 and -

v,

159 Canada Grains Council, Pacific Coast Studl?g (V\;inﬁipeg: C.G.C.. 1976)..
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UNLOADING AND GRADING

81

72 percent'*’ of the cars arrlvung' on the two days monitored were singie lots. The
Svyan Wooster study,.carried out for A.W.P. in 1982/83. found single ot car
arrvals occurred 38 and 32 percent!*! of the time at AW.P. and PE.L.,
respectively. Although there has been an improvement in the number of multiple lots
arriving at the terminals, there is still approximately one car in three which contalns a
different grain or drade than either the car ahead or the car behind.

Comparing the rated capacity of car unloads. pe"r shift with the estimated
average number of cars unloaded provides an indication of the effect of the

sequence of car arrivals at the A.W.P. terminal. The G.T.A. lists the rated car

‘ unloading ca'pacit\,‘-lvl of the AW.P. at 90 cars per 8 hour shift.!* In comparison,

AW.P. eswtimates an averaée of 70-75 cars unloaded per shifti*! a difference of
15-20 cars (16.6-22.2 percent) or 1185- 15A80 tonnes'tt. The A.W.P, operates 3
unloadmg shifts per day 5 days a week. for approxlmately 260 days per year. The
difference in unloading capability between the G.T.A. flgures and the A.W.P. average'
equates to 924, 300 tonnes to 1,232.400 tonnes per year These estlrﬁates dssume
that the grain cars are avallable for unloading. v e ' .

v During crop year l983/84 AW.P. experlmented with unit trains of mustard
seed and durum wheat consnstlng of greater than 100 cars. The unloading rpates for
these two unit trains were 100.and 105 cars per shift; a;g;, lncrease of 1 975 to

o
RIS

2,765 tonnes (35.7 to 46 7 percent) per shift over t@erage tbnnes unloaded.
N &
. *
Under the present grading System a terminal elevator operator is unaware of
the official grade of graln arriving in a car. Consequently, the grain must be sampled

and graded from the first drafties before any operatlons can be performed. Once the

off|C|al grade has been determmed the dl‘strlbutlon system can be set to deliver the

_______ Moo
" Ibid., p.163.

Unpublished A.W.P. internal information. -
Canadian- Transport Commission, Untitied, Vancouver, 1981.: (Mimedgraph).
Personnal ComMunication, John Marchiori, A.W.P., Vancouver, February 1985.
The average car weight received at A.W.P. is. 79 tonnes: N

Due to the size of the scale, hopper cars loads are eievated in two
segments or drafts. Each™ draft is approximately 35-50, tonnes depending upon

the weight of the grain in the car. The size of the®scales reflects the time of
construgtion, as 35-50 tonnes capacity was. large ' enough to weigh a box car

load of grain.

H
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grain to the appropriate bin in the workhouse cr one of the annexes. Delivery of
.grain from the scale to a workhouse bin invoives setting the mayo. a spout which
directs the grain to the appropriate bin. Alternately grain which is to be delivered to
one of the annex bins requires both a mayo and an annex tripper be set to move the
grain ont‘o the appropriate ‘émtop conveyor which conveys the grain to the
desugnated annex bin.

The Swan Wooster time and motion study at the A.W.P. terminal found that
the average time required to sample and grade a car of grain was four minutes.
Distributing grain to the workhouse and annex bins averaged three and seven
minutes. respectively. Consequently, the average total car cycle times'* were 11.2
minutes for grain directed to the workhouse and 18.2 minutes %r graln.directed to

-

Official gradlng of grain on the Praries and receipt of large lots at the

the annex.{see Figures VI-l and VI-2)

t.ermlnal would not reduce the car ¢ycle times by the four minutes spent gradlng and
the three or seven minutes spent “‘set}i_ng the distribution system since other
operations, such as filling and emcty-lng the scale also require time. As the grading
operaton is carried out during the elevation and weighing df the first draft only part

of the time sp Ing deylays the car cycle. The average waiting period (slack)

for the grading t pleted and the dlstrlbutron system to be set was between
51?5 and 3.8 mlnutes per car depengding on whether.;the grain was directed to the
workhouse or an annex. If the: ;.g_rainmreeemedmaf the, terrhinai; had been graded
‘previously and the terminal operator was aware of the grades being receuved the
settrng ot the distribution system could begin as soon as the previous car Ioad of
gram had cleared the system. This wauld result in some time being saved. Removal of
the slack penod by having the grain graded prior to receipt at the terminal would
, reduce the car cycle times to 8.7 minutes for grain durected to the workhouse buns
and 14.4 minutes for grain delivered to the annex, In additron the Swan Wooster

study found that 60 percent of the car loads wereﬁ‘dnregteﬂ to%vorkhouse bins and

40 perceru to: the annexes Using th& 60:40 ratio, ‘the a@gfzﬁge Q-ar cycle time for all

.................. 4 t.
16¢ A car cycle is the time peruod between cars being unloaded. The cycie =

begins with the start of a car being unloaded and ends with the unloading of
the followmg car. : -
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 cars 1s reduced from 14 minutes, " to 10.98 minutes.'* a potential increase of 27“.5‘ "ty
percent ih unloads. o ' ‘ »
o R ‘T.wo methods’vvvere u‘sed to determlne the effect grain officially gra‘ded orlor
Yoo 1o recelpt at the termmals could havé on the potentlal number of cars unloaded

ﬁ Method 1 B’ased on the 27.5 percent increase in unioads, and the A.W. P
'S

estimate of 70-75 cars'* unioaded per shift, unloads could potentlally

&
.

INCrease:by 19-20cars or 1501- 1580 tonnes per shift.

Method 2 Assumlng that there are no exter’nal probiems such as;
4y
availability of cars which reduce the potential of the recelvmg system

the potentlal number of cars which could be unloaded ts 114 per shift. 170

The dlfference in the estimated average number of cars urTloaded per

shift at present (A.W.P.) and the potential number of cars which could be

unloaded {1.14)1is 39 to 44 (a 52 tQ 62.8 percent increase). ‘
Increasing the number of cars r lot delivered to the terminals could also .

result in a time saving, increasing potentlal unioads. The arrlval of cars«in large iots
a

would reduce the number of times the distribution system needed to be reset during

the shift. This would reduce thé‘average thhe spent per car, thereby mcreasmg the
N

potential numbér of unloads per shift. o ,
j
The potential increases in car unloads resulting from 1) pre-graded graln and:

2) delivery of grain cars in large lotsof the same grade would be dlfflcult to acl%ve

1Y ka A

- due to other limiting factors such as cleanmg capacity and storage ‘In order to
. WA B 2" v

accomplish the above mentloned potentlal lncreases ‘thgough to pre- gradlng crted

a,

~ above. an additional 45 (Method 1) to 132 (Method 2) cars would havé to be

p———. :

d’éllvered to each terminals daily. If all five terrhinals in Vancouver mcré“ased their car
o - i '

requurements accordingly, agproximately 200 600" additional cars per’ day would

/
et cccmaee ) - - ¢ : i

3 \“ Calculated as follows: {18.2 mlnutes X 4’) H11.2 mlnutes X 6)~l4 minutes.
T e Average- car cycle after removing the slack was’ calcutated - as followsl‘rﬂa
v’mlnutes x .4) + (8.7 minutes x .6) = 10.98 minutes.

1* The estimate of 70-75 cars unloaded Wer shift was obtamec& frolﬂ A.WP.
Vancouver and is independent ‘of the Swan Wooster study.

70 Under this ‘assumption; the number -of cdrs which could be” unlpaded durlng
a shift at present is (7 hours x 60 minyes /hour x 3. receiving systems)' 14 ,
minutes/car cycle =90 cars per shift, edttly the G.T.A. rated capacity. The .
‘potential rate of 114 cars per shift is ‘calculated the same ‘way but substituting ,
- in 10.88 minutess for 14 minutes per car' cycle. Both calculations assume that e
the receiving Systems shut down for one hour per shift for meals .8 ‘

§
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have to be delivered to Vahcouver?gThis w'og[d put added strain on the rail system, if
in fact the cars ‘a'nd grain needed to fill the cars were 'é\vailable on the Prairies.!”
Other terminél operations 'aisB place constrai‘ﬁts on the rece‘fving 6pération. Both't'he ‘
cleaning §ystém and the amoun:t of availat'ake{,,storage space limit the number 'of cars
which can be received. | . \"k’ - A | AN
Cost savings could result from a reduction in- human reséurce costs. .An
inc‘r:ease' of 2.5 percent (Method 1) in unlc\gdingvc‘ars would allow for the reduction
of one shift in évery five. As each shift congists of 2-3 crews of 4-5 men each, a
reducition of one crew per day would ;av'e approximately $ 160,000 to $200.,000,a
year.!”? Achievement of the unloading po{ential*of 1 14‘cars per shift could elimipate
.one complete receiving shift per day while m{ajntaining an average of 228 unloads :
ber day. Assuming 3 crews per shift, this vxﬁould reduce labour costs $480,000 to
$600,000 a year. Additionally, an inéréa‘se in the‘\numbﬂér of cars unloaded pér_ shift

L

could (educe’the- amount of’ overtime required, perhaps making weekend shifts

L]

3 o
Grading at the terminais has effects on‘the receiving operation other than the

time which is spent fo perform the actual inspec;tionﬁThé lack "o,fl information
COncern_ing the grade prior to receiving means a decision is required,on where to.
_direct the grain upsh receipt of the gradeﬁssignmgnt.‘Tbis preverits the termiral
operator planning the daily 6perations in advance. The lack of féfeknowledge‘ of -
grades being received also results in the terminal re“ceiving grades which were pot
'epxp,egte‘d.l” The terminal 6p‘erator must often change plan,s.tb accommbdatek

unexpected grain which may result in delays. -

B T S v . . ) . ) . AN
Assuming these measures could speed up the turn around time to 10 days.
An increase of 200 cars per day would require an addition of 2000 cars to
the grain fleet. g T ' . , ' ’

72 A.W.P. estimates the cost .per hour of one worker is $20.00 including
benefits. On the basis of a 40 hour wark week and 52 weeks per year, this
amounts to, $41,600 a year per worker. E .

""" For example, “this gceurred in June 19843 ‘when wheat shipped from the

Prairies as No..3 C.W.R.S. was graded No. 1. C.W-.R.S4at the términal. .

Gecurrences such as this cause problems for the termina -operator as plans”
have to be changed to accomodate unexpected arrivals. In addition, problems .
are caused for the C.W.B. as an occurrence such as this may result in not
-enough of the required grade being on hand, to meet sales commitments;.



| Weighing

Welghung is supervised by a weighman of the Weughlng Division, Canadlan

’ Gra‘nn Commission. The operatuon entails fllllng the scale hopper wuth each draft, |
taking the weight and then emptyung the hopper. Tr\»e Swan Wooster study estlmate%’
an average of - 1.2 minutes Fer draft was spent filling* the scale hopper. Time
expended emptytng the scale averaged 3 minutes per draft for werkhousg gram and

6 minutas per draft for annex grain, The time is greater for annex gram since,a lower
R
rate of dxscharge from the scale is required as it is loaded onto a conveyor belt

rather than into a bm A’ higher rate of discharge causes grain to, bounce of f the
conveyor and requires additional labour for clean up..

The present sys\em of grading the grain at the tEmeaIs allows ample time
for the scale hopper ' to be ﬂlled for the first draft. However, the time reqwred to fill
and -empty the second draft occurs after the grade has been assigned and the route

set. The second draft weighing operation thus increases the time per car cycle.

p An alternative method of weighing grain would be track weighing.!” ‘This

“'method would reduce the car cycle times by eliminating the necessity of elevating

two drafts. The total carioad could be elevated into the ewstmg sc‘,ﬁ hopper and

. -

scale garner and held unttl//e grade was. assugned 115 The total,,txme reqwred to‘

empty both, the scale garner and the scale hopper per carload would be 6 mlnutes

for workhouse grain and 12 mmutes for annex grain'isee Figures VI- 1 and VI 2) The
G "

tlme saving would anly be the 1.2 minutes requured to fill the scale with the second »
draft as the first draft is filied durmg the terminal gradlng operatlon The use of track

we|ghnng under the present grad/ng and car arrival system could result in an 8.57

v

percent uncrease in car unloads (approxumately 6 cars per shift).
A change in_ the Iocatnon of gradlng or the arrival of larger lots would make
track welghmg a more tenable operatlon Although either of the improvements would

“reduce the car cycle time, the reductlon in time required to set the dlstrnbutaon
1% Track weughnng consists of havung a track with a buult in scale over the
receiving pit. The loaded hopper car is -weighed, the grain is &scharged and .the
car is weighed empty. The difference in weights is the weight of the grain
received. A similar system is used at prlmary elevators for weighing grain
delivered in farm trucks.
1% The rate of flow from the garner into the scale hopper is faster than the
flow out of the scale hopper, thus flow out of the.scale hopper would be
thé\ limiting factor.

\ . ' .
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system for'large lots is difficul_t to ascertain. However, the effects of pre-gra-ded
grain and track weighing, can be analyzed using the Swan Wooster' time and motion
$tudy. _ ‘ | A

- Assumlng that the recelpt of pre- graded gram at the termuna! eliminates the ‘
t:me requnred for grading and allows the termlnal operator to pre-plan the grain
distribution; the weighing operatson becomes the: limiting fac%or in the receiving
operation. Track weighing would eliminate the“time required to fill the scale with both ‘
'drafts(2 4 minutes as gradlng would not be the limiting factor on the 1.2 minutes for

* the first draft) thus the faotor hmmng the car cycle under track wenghlng would be
-the time requlred to empty the system of the total carload. Using the average times
‘estimated by Swan Wooster, the total car cycle time required under track wenghvng
,f_would be 6 mtnutes for workhouse grain and 12 minutes for ﬁannex gram The ‘
‘average car oyole time usjpg the 60 p‘ercent workhouse, 40 per perceht“'~anneg<
distributio:\‘ would be 8.4 minutes. This ‘results' in an additional 23.5 perceni \\
reduction in the average car c'ycle time frorh the above 10.98 minutes potentially ‘ \
achievable from'rece/'ving pre-graded grain. Both pte-grading and track weighing.
could potentially raise the car unload,s to 50 cars. per receiving system or 150 per
shift, an increase of 75 80 cars over ‘the estumated average unloads at present: |
(AWP) s N .

Conversnon to/ track welghmg at the termlnals could inctease the numb r. of
_.car unloads per shrft However, track welghlng would flrst need to be incorporated

.into elevator plans and amortized capital costs determined. Similarly, decreases in

elevator variable costs through reduction in overtlme shifts on weekends would

Y
need to be assessed relative to investment’ costs
N ‘ 1
The use of origin weights, as in the U.S.. is a possible alternative to the J}
!
- present weighing system at the termmals As there are few inland. terminals in i

. ' ’
“~Western Canada, this system would require using the Ioadlng welghts from the ‘

pnmary elevatdrs. However, unlike grading, weighin can be quickly accomplished at
the termlnals using track wexghlng Thus.a shift to usmg origin weights may not be
advantageous to the Canadaln grain industry as the cost of ‘ensuring scale accuracy at-,ﬁ \

the primary elevators couki exceed the cost of installing track weighing at the
. [) i
: a .

Con



terminals. .
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Cleaning . . - L

Cleaning grain at the terminals is.a function of three factors: 1) the Western
Canadian climate, which necessitates swathing prior to harvest thereby increasing the

, ' , .‘ ‘
amount of foreign material in the grain; 2) the high capital cast of cleaning equipment for
various grains which deters the installment of cleaners at primary elevators; and 3) the

Canadian grading system'’s high quality standards and relatively low tolerances for foreign

material in grain. These three factors result in the major responéibility for cleaning Prairie
. . l .

S

e

grafn being placgd upon the terminal elevators 17t ) N
: At Erese‘nt, gréin is delivered to the cleaners by one of §NQ "methoc{sa It is"either
conveyéd directly into a cleaning bin from the_séale or transportedhfrom the ahnég’back to
a'éleaniné bin. Once the gfac{e is known, the terminal\operator éan‘ direct the ce\nlload into a
cleaning vbin holding that grade for cleaning. Conversély, grain directed ~‘co the annex is
témporarily stored in a bin until either there'is'room in the cleaning bins or the cleaners are
engaged in ‘cleani'ng that typé of grain. ‘The delivery° of grain difectly to the cleaning bins
from the scale requires a smaller expenditure of time and Iabqur thén routing grain to the'
a‘nn'ex’and subsequent retrievél}vfor cleaning. . ‘ | ’

Tﬁé S‘wanu Wooster study estimated that 60 perceht of the grain went the
workhouse route and 40 percent the annex 'r'out'e.-The estimated distribution for carloaas'
routed to the workhouse and the annex v;/as baseld on the avérége numbér of ca'rloads
received per day during the étudy period. An increase in unl'loads due to changes in the
receiving operati’on_ could render the 60-40 distribution invalid. Currently, uncléaned grain
is routed to the an_hex due to limited space in the cleaning bins. An incréase in unloads per
shift would further increase the amount of grain which would be routed to the annex. |

The cleaning bins in the workhousés of the elevators studiedﬁ were constructed
. p?i’or to the advent of hopper cars. As é result, the bins were designed to hold box car

!T’ads rather than hopper car loads of grair;. The bin sizes for the wheét cleaning system at -
A!W.P. vary from 109 tonnes to 191 tonnes cépacity. Thé 109 tonne bins can hold one

176—E”Some of the new high throughput primary elevators have the - capability for
cieaning some but not all types of grain. The inland terminals have also ‘cleaning
systems. These elevators «ship cleaned grain to the-Port terminals. However, the
bulk of the grain received at the Pacific Coast terminals is not cleaned.
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hopper car load of grain or two box car loads. The 191 tonne bins can hold two hopper
car loads, but due to the nature of the sequence of arrivals and lack of pre-grading,

sometimes contain one carload. The number of bins per cleaner varies from three to eight,
. 4 L K

limiting the number of carléads of\grain which can be routed directly te.the cleaning bins.
& The’grain from each cleaning Sin is processed through the cleaners as a batch. The
grain is sampled to ensure that a sufficient amount of foreign m’aterial has been rémo;/ed
bw the cleaners to meet export stahdards. To gllow time for the 'sampling process. the
first 10-15 percent”"” of the grain processed is recycled into the cleaner. This ensures
that inadequately‘cleaned grain is not mixed in with grain which is cl"ean.'(‘.)_r?ce {he' cleahef |
bin is erﬁpty and all the g'rain has beeﬁ prc’:,ges§gd through the cleaner, a new bin of grain is
‘dnschar‘g.ed into the cleaner. ‘ o oy ' ‘
| The cleaning rate f‘or the wheat cleaners was measured by A.W.P. to be 128
tonnes per hour (apbroxim‘ately 1.6 carloads). Howevér, due to the switching over period
betv:‘een bins cleaners énd adjustments which must be made ot the cleaners, an average
set-up time of,' 12 minutes. per bin load is required. The set-up time COLl:Id be reduced if the

terminal operator was aware in advapce of the grades being received. Allocation of the

\

same wheat grade and protein contént to the cleaneri could allow for a more continuous
flow, thQé reducing the set-up time..\ The set-up time could not be eliminated entirely as
time is required to shift the cleaner spbut from bin to bin and:also switch the disfribﬁtion »
system once an annex bin is filled. - ‘ ' .

A reduction in the average set-up time from the present 12 minutes to 6 minutes!” -

could increase throughput of the cleaners by 16 percent,'™, an increase of 20.48 tonnes

N

per hour or 143.3 tonnes per shift. This increase could partially accomodate an increase in
the uriloads potentially achievabl?through pre-gradir{g, track weighing br receipt of cars in

large lots.

T

Swan Wooster, time and motion study, Unpublished A.W.P. Internal
information. , _ ' -

" Calculated by using the average mayo setting time of three minutes per
carload for receiving cars of grain for the workhouse and assuming that the
-advantage of foreknowledge of grade would reduce the time of setting the
annex system to six minutes from the sevgnh required for the present receiving
system. As annex bins are”larger than workhouse bins it ‘was assumed that the
distribution system to the annex would only have to be set once for every
two carloads cleaned, an average of three minutes per car. ,

7% Calculated as follows: 1.6 cars/hour x 6 minutes saved =9.6 minutes per
hour, 8.6/60 minutes/ hour = 16 percent.
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\Fhe problems mcurred in attempting to reduce set up times by aliocati g Certain
grades to specific cleaners are compounded by protein segregations. As some vh}
. sold on the basis of grade and proteln content, the protein levels vx'uthln each grade must
be handled separately. There are nhine possible protein segregations‘in the three grades of
Hard Red Spring Wh_eat. Although“not all nine are used in every crop year, 'proteln levels'
generally requnre six or sgven distinct segregatlons in the Hard Red Spring Wheats rather
than the three which would be required on the basis ‘of grade alone. leflcultles in
segregatlng grades mcrease? with the numbeér of proteln levels due to shortages in-
available cleaners and in the future could have a detrlmental effect even .if cars arrived
carrying pre- graded graln as the number of grades and proteln segregatlons is greater
than the number of available cleaning sections.

Rigid standards exist regarding the requi?ed cleantiness of grain. These standards
. make cleanlng one of the most important terminal functions. Once the grain has passed
through the cleaners and is delivered to the annex for storage, the grain is not officially
lnspected untll itis shlpped Grain which does npt meet export standards durlng shlppmg is
removed from the vessel at the terminal operator's expense.!* The possﬂ:7|||ty of
- additional expenses belng incurred at the time of shipping ensures that terminal personnel

carefully monitor the grain cleaning operatlon

. ~ The résult of improper cleanlng can be either overcléaning or undercleaning. in
overcleaned grain not only is the foreign material removed but also some ‘of the grain.
. Overcleanmg results from machines running too slowly or bemg lmproperly set. If the
machlnes operate too slowly, the cleanmg rate is afso reduced. ~

Undercleanlng occurs when the cleaners are improperly set or are running too
fast. As aresult, too little foreign material is removed from the grain. Undercleaned grain -
_must be recleaned; otherwise 'the foreign ‘matérial present 'wiII exceed the export
tolerances. Both undercleaning and overcleaning result 'in' additvional..costs for the’
terminals. ' . |
’ The tolerances for allowable foreign material often result in grain being cleaned
twice. Swan Wooster found that during their- study. pe;riod' 73 percent of the Hard Red.

<180 Alternatlvely if the customer is wullln‘g the grain is sold at‘a lower grade
and the difference™ is paid by the terminal operator

@
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passves through the cleaners. As Hard Red 'Spr’ing‘Wheat constitutes the majority of the
whe;;t handled at AW.P., a 73 percent recleaning.requirement places a large burden on
cleaner thrgughput.“1 | . . ) A

Grains other thah wheat also require more than one pass thrbugh the .cleaners. In
f&et, some carloads of grain arrive at the terminals‘requiring three or four passes through

, . N ,

the cleaners to remove dockage. Consequently, less than 128 tonnes of grain in wheat
qu‘uivalents are cleaned per hour. . . i

) Part of the problem may be attributed to the fact the the.C.G.C.'s Grain Inspection
‘Office uses small samples and s,m"ll cleaners to assess the amount ofﬂoreign material in
the grain. The terminals use large éommercia‘l‘cieaners and work with 79 tovnne batches of-
grain. The difference in the magnitude of the equipment and partels of grain often results
in discrepancies between the two, resulting in, the termihéls clear;ing batches of grain
more than once.

Cle?n'rﬁg is one of the major bottlenecks in terminal operations. A‘g'enera( “rule of
thumb” for labour requirements at the terminals is two shifts receiving, three shifts
- cleaning and one shift shipping.’*? The cleaning operation, therefore, limits the potenﬁal
for increasing the throughpﬁt uof the terminals. C)nae\'r"the present grading system, the
terminals tend to overciean the grain as it is eaéier to overclean and then recover the grain
tHrough a reclaiming system than it'is to reclean.!*? iIn addhitiqn, overcleaning reduces the
risk of having td unload ships due to excess foreign matérial content.

Unintentional overcleaning also occurs due to the sales contracts for C.W.B.
grains. Often these grains afe sold on the bas'yé of grade, protein level (where applicable)
and dockage. Cleanir{g‘ the grain to meet export standards, which is frequently higher than
that specified on the contract, often results in 3 lower dockage level than ‘r‘equired. If this
" occeurs either. e customer receives more actual grain tHan. he paid for or the termingl
operator'is forced to blend in scréenings to bring the dockage close to the aflowable
- amount. The fbrmer case results in lost revenue to Ca.nadian pr%ducers, as less grain is

~ available for export. The latter situation means that the terminal operator runs the risk of

B «

"1 These three types of wheat comprise an average of 72.2 percent of the
grains using these cleaners. The requirement for "2 passes reduces: cleaning
capacity by a minimim 54.1 percent. ‘ < :

12 Personnal Communication, John Marchiori, A.W.P., Vancouver, February 1985. "
'3 Personnal Communication, David Ball, A.W.P., Calgary, May 1985. :
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adding too much dockage, resultnrfg In addiuonalmcosts. Either way, there is a loss in
" efficiency as cleaning capacity has been reduced due to overc‘leanmg whi.ch 1s a result of
the present grading system. ' v

Several methods exist for increasing the cleaning capacity of the termmals The
*receipt of pre-graded grain, discussed earlier. could allow for better planning and result in
reduced set-up times for the cleaners. Other possibilitnés include: 1) adding extra cleaning
shifts, 2) in_creasing the number oOf cleaners, and 3) increasing the foreign matérial or
dockage content acceptable in export grain.

The first two alternatives invoive incréasmg costs at the t&minals. Cosfs which

. v

may be passed back to the producer. In addition, both of these. alternatives may be
infeasible. Increasing the number of Shlfts worked on the cleaners is limited by the number

;’N‘ r'v”

of cléaners and the HUMTM,

9n a week. Costs per tonne for cleaning would also
Y Y

increase due to added overtm’t‘b ptments

Expansion of the number of cleaners at the terﬁ?nals usL limited by the, space
available. Most of the terminals have as many cleaners as their present space permits.
Also, increasing the number of cleaners would require additions to the workhouse-‘-bins
would have to be constructed and transportation and other systems instalied. The large
_ ‘caprtal expendltures required would need to be capitalized over several years, increasing
rather than decreasing the cost of operations at the terminals.

Increasing the allowable amounts of foreign material and dockage ‘would increase
the cleaning capacity by reducing both overcleaqihg and the requirement of two or three
passes. “It could be argued that allowance of increaéed' dockage may cost produéers in the
long run if Cahada’s reputation as an exporter of clean, high qualtty grain is diminished.
However, the fact that addition of dockage is required to bring dockage levels up from

export standards to contract sale levels indicates that the tolerance levels could be
s

_changed. LT

Storage

0 Storage space at the terminals serves two ‘purposes, 1) temborary storage of
grain requiring‘ processing such as cleaning or drying, and 2) storage of processed grain
awaiting ship‘ment until large ehough parcels are accumulated. Grain awaiting processing is

k]

"'\
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stored in bins generally iocated in the workhouse whereas gram for shipment is stored in
one of the annexes. Frequently. the imited amount of workhouse storage space requires
some annex bins to supplement temporary storage of gramns in th; workhouse.
Conversely. workhouse storage space is used for storing processed grain during the
infrequent times when the ‘elevator 15 p%ed.”' As the effect of the grading system on
workhouse storage was described in the cleaning section, the following section focuses
prlmarlly on the storage in the annexes. s

The AW P. terminal, the largest on the Pacific Coast, has a total annex storage
capacnty of 256,259 tonnes. This storage capacnty 1s in the form of 467 bins ranging in
size from 103 tonnes to 2,250 tonnes, located in four annexes. However, not %l of the
storage capacityiin the annexes can be fully utilized. A

| The Pacific Coast Study estimated that the proportion of space used to space
available ranged from 46.7 percent to '64.1 percent between crop years 1871/72 to
15975/76.”5 There are several reasons for less than 100 percent utilization of available
storage space. One reason is the use of annex storage space for grains awaiting
processing. ©Other causes ma;/ be attributable to the present grain grading system in
Canada.

Grading at the terminals requires that the grain be dumped. eievated and weigha
prior to the official grade being assigned. The terminal operator has no control over the
grade of grain which he receives.‘ Therefore, cars of unwanted grains or grades which
should have gone to another terminal are received at his terminal. Thé terminal opérator
must accept, clean and store this grain.. If the grain is a grade the terminal does not
‘normally handle, it must be binned separately. This means that one bin has to be used for
only one carload of grain. In addition, off grade grain--grain which is down graded on the
basis of factors such as, damage, stones poor quality and pesticide residues--must be
bmned separately. The terminal operator cannot re;ect these carloads of grain and,
therefore, must store them until a market can be found. '

Off-grade and misshipped grains tend to be stored longer than the regular gr‘ades

handled by the terminal. The average turnover time for the regular gra?es is approximately

%4 Plugging occurs when the elevator has no space available to receive more
grain.
%5 Canada Grains Council, Pacific Coast Study (Winnipeg: C.G.C., 1976), p.167.
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30 days. whereas the turnover time for off-grades is estimated to be 60 days.'"* Some of
these off-grades are sold "as 1s" to customers, while other parcels are blended with' high
quality grain prior té shipping. Some of these grains can neither be sold or blenaed due to
extremely low quéluty or the presence of pesticide resuaues (usually mercury seed
tneatment). Poor quality grains may be shipped to ﬂ;e pefletpg plant and the loss *sorbed
by the terminal operator. However (}pe grans contamning pesticide residues cannot be
used for food or animal feed and must be stored indefinitely, tﬁus removing the bin from
service for long periods of time.!" '

The result of having to store off-grades and condemned grains 1s that the total
storage space in the terminal turns over about 10 times per year rather than the 12 times
possible using the 30 day average.!*" This results in é loss of approximately 500,000
tonnes which gould have been handied if the space was not being u;ed for non-desirable
grains. For every 10,000 tonnes' of space used ;or off-grades. the elevator throughput is
reduced by a further 10,000 tonnes. \

Although, the vohfme of theS’é\off-grades is relatively low compare’d to the
volumes of regular grade grains stored at the terminals, a Ma.Jor problem arises from the
fact that each off-grade grain must be binned separately. Consequently, in addition to
terminal capacity the numbers of bins available is critical to efficient operation. Du‘r‘mg
crop years 1981/82 .and 1982/83, both A.W.P. and P.E.L. sﬁipped an .average of 21 |
different grades of grain.”** The number of grades li'sted‘at‘ P.EL in January 1984 was
greater than 80.'*° Therefore, more than three times as mar;y grades were stofed as were
shipped during the previous crop year. This means that an estimated 3 percent of the
volume stored utilizes 20 to 25 per&ent of ’She storage space in the terminal.1*

The';'plethora of grades in the Canad\iar; grain grading system allows grain to be

segregated on the basis of small differences in quality characteristics. This affects

'*¢ Personnal Communication, John Marchiori, A.W.P., Vancouver, February 1985.
*7 -Even if these condemned grains can be removed and subsequently destroyed,
the terminal is required to thoroughly clean the bin and the system used to
remove the grain. : o

1% During crop years 1980/81 to 1983/84 A.W.P. turnovers ranged from 8.6
to 12.2 with an average annual turnover of 10.5.

¥ Nineteen grades were shipped from AW.P. and P.E.L during 1881/82 and
and 23 in 1982/83, an averaging of 21 per terminal for the two years.

"¢ -P.E.L. weighover regort January 1984. Of these mor= than 80 grades, 11
were either rejected or condemned grades.

11 Personnal Communication, David Ball, A.W.P., Calgary, May 1985.
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storage as high voiume regula'r grade sales are balsed' on grade and p,riotein segregations.
The greater the number of segregations. the longer the Yme required to bulld up shipable
stocks. The average parcel size of grain shipped from A.W.P. and P.EL. during crop
years 198 1182 and 1982/83 was 7,566 tonnes (approxumétaly 96 carloads per parcel).
The time raqunZGd to build dp the average parcel size varigs between grains. |

Elevalor plugginé Is a result of several factors suc‘h_ as, space being utilized by
off-grade grains, small parcel sizes of vario:s regular grade grains, shipping delays and
lack of export sales. The dlevator is unable to receive cars while plugged as no space is
available fér the new grain. This results in the elevator losing potential thr%;:ghput as the
cars allocated are shunted to other terminals. Therefore, costs per tonne of grain handied
could.incr ase, as fixed costs remain the same while revenues from receipts are reduced.
The pluggl sntuation‘ can only be alleviated by discharging grain onto a ship. However, if
the parcel sizes of the desired grain are not Ia‘rge enough at the plugged terminal. the ship
+ 1s directed to another terminal. Thus the plugged condition is prolonged. .

Storage space is one of the major limiting factors in terminal elevator throughput.
Space is required for grains which must be processed, gr?ins which await shipping and
grains which have been received but 'fér which there is no market. Storage space
prqblems at the'terminal could be rectifﬂed through constructién of additional ahne[xes.
Howéver, due to space limitations at the port and expense, this is not feasible. Additional

»~

annexes at the terminals would not increase the turn over.rate as there would more space
- A

to turn over. The Churchill elevator for example, which receives few grades of two typés
of grain (wheat and barley) aver&d a turn over of 48 in 3 months.}*? Turn overs at the
Pacific Coast terminals of 10.9 over 12 months!?}, could be increased if the number of
grades received was reduced. Alternétively, if pre-grading was" performed, the operator

could reject grades which adversely affect storage space.

'"’Canada Grains Council, Exporting Grain Through the Port of Churchill: A
Capacity, Cost and Systems Analysis.\Winnipeg: C.G.C., 1981), p.47.

9 /bid.. p.47. The actual 1980/81 to 198%/84 average turn' over for the
Port of Vancouver terminals was 10.7 and ranged from a low of 9.1 to a
“high of 12.06. . :
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Drying and Fumi'gltion

Grain drying 1s requnréd if the gramn 1s fecewed N a damp. motst or wet condition
since excess moisture causes deterioration. Tough gran'** can be blended with dry grain
without a loss in the value to the dry grain. In fact. blending tbugh gramn allows the termnal
to gain drying revenues without actually drying the grain. a process known as pa;er
drying. | “

A.W.P. and P E.L. do not find drying a problem. Conversely, S.W.P. in Vancouver
indicated that drying was a problem. The difference between A.W.P.'s and S.W.P's
perceptions is a result of,‘the éra'rn/received. A.W.P. recewes grain on the C.P. track while
SW.P, receives grain from the C.N. line. C.N. services the northern‘part of the Prarie
production area where .{he harvesting season ténds to be shorter. Consequently. grain
arriving at Vancouver on the C.N. line has a greater probability o{r being graded tough.
damp or moist. As. S.W.P. receives the majority of cars delivered frcim C.N. due to car
pooling. dr.ymg may be a problem. ;

Fumigatiorlm Is required when insect-infested grain is received. Allowing the infested
grain to be storea without fumigation could result in deterioration of the grain and a
spread of the insects throughout the terminal. Fumigatibn Is a simple oberation of metering
pﬁhostoxin pellet's‘i\nto the grain during transpertation to a bin. The bin is séaled and t_he
pellets givs off a gas which kills the insects. Following the treatment, the grain is inspected
by Agriculture Canada entomologists. If the insects are dead, the grain can be processed.

Fumigation is not often required, and therefore does notplace a strain on elevator

operations nor does it adversely affect terminal throughput. .

Shipping

The final operation performed by terminals is the Ioadihg of shipping vessels.

Shipping requires that clean. dry grain of the correct grades be on hand to satisfy the
contract requirements for the vessel. The grading system, therefore, affects shipping
indirectly rather than directly.

Grain shipped from the terminal is sampled and gradéd by an inspector of the
\//'\ , N

1% Tough grain is gra{n which contains more moisture than the grade allows but
is less than the. amount required to be graded damp.

"
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or contract, standards. Grain not meeting these standards i1s either unioaded from the ship
or. 1t the customer 1s willing sold on the basis of its quality. The terminal operator pays
for either the unloading operaWn or the difference in the selling price to the C.W .B. Gran

may not meet export standards due to three factors 1) inadequate cleaning. 2) blending

t0oo much dockage or lower quality gran into the higher quality gran to fill contract

requrements, and 3} the difference between the primary standards and the export
standards. The first two factors have been described préviously in the cleaning and
storage section$. The third-factor 1s due to the manner in which grain i1s graded.

Grain 1s received at the terminals on the basis of the primary standards: These
standards represent ‘th‘e mmumurﬁ quality factors acceptable in the grade. Conversely,
most Board grains are shipped from the terminals on-the basis of export standards which
represent ihe average 'quality_ in the grade. Export standards.apply to 19 grades of wheat
(Red S;:;rmg, Soft White Spring, Utility, Feed and Durum). barley and oats.!** These gl:ades
represent more than 50 percent of the tonnage and number of parcels shipped 'fr.om
A.W.P, and P.E.L. As terminals generally receive grain delivered by one railway only, the
quality of the grain reflects the climate of either the northern or southern Prairies.
Although grain may meet the primary standarc;s when received, the quality of :the parcel
may not be sufficient to meet exporf standards. Therefore, the terminalvoperator requires
a wide range of quality within a grade in ord;r to biend to export standards. The terminal
operator is thus responsible for problems beyond his control.

The difference between primary and export standards have been compounded by
the fact that there is Qogrepresentative from Vancouver on the Western Standards
Cor'nrrqwi‘(tee.”6 Thus the Vancouver terminals must operate using standards which are set by
others not familiar with the situation at the terminals on an on-going basis.

Ship;?ing problems associated with parcel sizes and elevator plugging have been
discussed previously. However,-parcel sizes affect total shipping for the port.!*’, not just

the individual terminal. Small parcels of grains in the terminal may lead to demur’rage

charges if a vessel is required to wait until adequate stocks are built up. Demurrage

.................. .

1> Canadian Wheat Board. Canadian' Grains Handbook 1982/83 Crop Year
(Winnipeg: C.W.B., 1983), pp.10-13.

1% Personnal Communication, John Marchiori, A.W.P., Vancouver February 13985.
97 Small parcels at all the terminals require a ship to move from terminal to
terminal to acquire. the contracted amount.

.

-
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charges |@rred are subsequently passed back to the producer

Q‘l’he grading system is not responsible for all demurrage charges as g

are
incurred duegto msﬂuffucnen}ﬁhproducer dbllveries to the primary elevators. This situation
_2rises_1) when the domestic pric’e,e‘xceeds the export ‘price, or 2)>when Prairie sto_cl<s are
Jlow. e |
. Shipping operations are\_constrained b.y the other terminal operat‘ons ‘Changes to-
the gradmg system WhICh would reduce the number of grades and the export standards
_could decrease the costs of shipping. However at present shlpplng requires the Ieast,
Jlabour of the three actlve operatmns--recenvmg *cleaning and shlpplng Changes which
" increase }he abulnty of the terminal to receive, clean and store grain w:ll result in shipping
cost reductlons ) ) i T oo ’ :
Ld
M D The Effect'q of Addltlonal Grades on Termlnal Operatlons
AddlthhSntO the numbers of grades in the grading system 0ccur penodlcally due to
changesdn agronomlc pratlces The effect of addltlons to the number of-grains and grades

handled by a terminal is shown in Table Vi-1 below The analﬁ’ls used the Alberta Wheat

‘ " Pool term:nal in Vancouver as a benchrg\rk in order to be as realistic as possible. Two

. assumptlons were maintained throughout the analysis; 1). recerv;ng operatlons were not

) llmlted by the arrival gf rail cars and 2) shlps were ?Iv@ys avallable Ahalysls of the

. addmon of grades was accompllshed using scenarios commencung wnth one graln or grade‘-
. of graln belng recelved at the termlnal and ending wrth seven gralns and grades belng

received. Three segregatlons of grains were used in this analysns wheat, barley and other.

gralns The general category -of wheats was then further segregated into +fhree

classifications of. wheat Hard Red Spring Wheat, Red Winter Wheat and Amber [Brum

- Wheat. Grade and protein segregat:ons were used for Hard Red Spring Wheat to mcrease

the number of segregatlons handled in the analysis to seven.- «

The llmntmg factor in terminal operatlons throughout the analy5|s was the capaclty
of the” wheat/barley cleakners in the termlnal The Alberta Wheat Pool terminal has flvev’
sectlons of wheat/barley cleaners one of which is dedicated to cleaning barley which |
accounted for 17 percent of terminal shlpments durlng crop years 1881/82 and

]982/83 The other four sectlons of wheat/barley cleaners cleaned the 12 segregations
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of wheat which accounted for 72 percent of the terminal’suthroughput during these two J
crop years. . y . . : S
d The analysrs indicates that as the number of grains and/or grades hand;sd
increased, throughput decreased at a decreasnng rate. Although the analys:s was/ not

carried out beyond, seven segregations it is likely that as segregations mcrease, evehtuallly

: o A
a point may be reached where the addition of one moreigrade would notresult a signficant
.- /

decrease in throughput' ! «:‘/
The analysrs is limited by the particular assumptrons concerning suffrcuent grain
supply in the teminal and no hmltatlons on out- Ioadrng to ships, which aré assumed to be
readuly available as needed. The extent for which the latter assumptron in partlcular
reflects termmal operatlons may vary over time. The study may also be constramed by the
‘avallable data which relates to one terminal only. Nevertheless,;’(he table indicates that
increasing the number of grades handled by a terminal decrééfses the throughout The
throughput was reduced from 8, 750 000 tonnes to 5,500, OOO tonnes when the number |
of grains and/or grades increased from one to seven. % It also suggets the cleanmg\
function, the need to allocate cleaners to various grains; /and the need to change cleaner
screens to accomoda‘te different grains, represeht siQnificant impediments to mgintainrng

terminal elevator throughput.

E. Summary ro S ’

\ r

This Chapter described the data r/equlrements problems encountered in data
collectron and an analysis of the avarlable data concernmg this - study. Due to data
Irmrtatrons the analysrs of the effects of the Canadian grain grading system on the
operataons of the Vancouver termin/als was restricted primarily to one terminal, Alberta
"Wheat Pool. However, this analysi/,s/ may provide some: insight into the overall situation. A

summary of the analysis carried Q{Jt in this Chapter appears in Table VI-2 following.

_________ et

1 The calculations and assumptions used to determine the throughput for the
different scenarios are presented in Appendix 1.
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Vil Summary, Conclusions and Recom\mendations ‘

The objectives of this study were: 1) to determlne ahd describe the effects of the
Canadlan grain gradmg system on the operatlonal efficigncy of Vancouver terminal
elevators 2) to quantvfy the addltlon'él cost of terminal operations attributable to the
current grain grading system and 3) to analyze the effect of "additional grades on the
throughput of terminal. elevators A lack of cost data conce rnmg specmc operations
mhlblted full reallzatlon of the second objectlve thus a complete analysis of terminal
costs attrlbutable to the grading system was not accomplished. However, through
personnal commu_nication, use of time and motion study ‘iTlfor‘mation, weighover
information, and'shippirtg records, proxies were utilized to 'derive estimates of the
eftects of the grading systerﬁ on the operational efficiency of the Vancouver terminals.

Thro:?;%ug the analysis, terminal elevator t,l&wroughp_ut was used as a measure of
cost. It was assumed that throughput provided‘ the best measure of operational efficiency,
as throughput is the dependent faotor of terrrlinal elevator input/ output r;latlonships.

Increasing terminal elevator throughput is important f;)r two reasons: 1) to ensure

Canada can meet export deman#l in the future, and 2) to reduce the average cost per tonne

of grain handled,‘ assuming capital and fixed costs rernain the same. A reduction in the

averege cost per ton‘ne-o‘f grain c.ould'either increase _Canada's competitive edge in world

grain trade by lowering the price, or be passed backwards to the producer, increasing

_producer net country point prices. Producers total returns could increase through either
higher net produc.er prices or increased grain sale reduc_ing grain stored on-farm be't‘.ween

crop years. ‘

)5:. Summary v ,

The grain grading system in Canada has evolved over the past century. During this

period, changes to the system were made in response to conditions prevalent at the time.

However, once implemented, these changes appear to persist in the system, perhaps due

. to tradition and or, a lack of economic e;vidence prouing that in some cases costs are
greater than beneffls. The scope of this thesis was limited to the costs attrib&%able to the

grading system:; therefore, the benefits were not discussed.

105



! | | : 106
et ' e
Three general facets of the grading system discussed in the thesis were: 1) grading
. at the terminals, 2) primary versus export standards and differences in tolerances for

foreign material, and 3) the multiplicity of grades in the grading system.

Grading at the Terminals |
Officially grading grair: at the terminals appears to have the greatest influence
on receiviné oper%tions. Pre-graded grain arriving at the terminals could increase
unloads per shift and elevator throughput. Advantages of pre-grading grain were
defermined as follows; |
1. Pre-graamg would eliminate the time spent waitiﬁg for-official grading of the
grain, thus increasing unloading efficiency. N
2. The ter‘minaﬂl operator could better cobrdinate activities based on knowledge of
what grainé were arriving. This could reduée the time spent setting the
distribution system. _ _
3. . Advanced notice of grades arriving could allow for more efficient use of
storage space. ‘
4.  Pre-grading wéuld facilitate use of track weighing. Together these measures
couid increase unloads as much as 100 percent per shift over the present rate.
- B. Pre-gradi‘ng could facilita'_ter the assemblage of cars into large Io'&ts;pn the

- Prairies. This would allow delivery of grain cars containing the same grade top )

A

terminals reducing the number of'times the distribution system ﬁeeded to be”
set, thus increasing unloads. )

6. Pre-grading would allow terminal operators to reject misshipped or off-grade
grains’ In addition, pre-grading might prevent carloads of rejected or
condemned grains from leaving the Prairies, thus saw'né on transportation and

storage costs,

Pﬁmary and Export Standards . ‘
The existence of both\primary and export standards and differences in

foreign material tolerance levels between the two standards results in a cost to the

.terminals. Reducing the differences between primary and export standards and

increasing the maximum tolerance levels for foreign material could reduce the
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average cost per tonne of grain handled. Costs could be reduced by:

1. Decreas‘ipg the amount of grain \}vhich needs to be cleaned more than once.

2 | Reduciné the amount of overtime required to clean and reclean grain.

3. Allowing the terminal more leeway in blend\ing export grain.

4 Reducing the risk of a terminal having to unioad ships due to grain not meeting
the current export standards (especially in Iight.of the fact that sofne terminals
have difficulty in obtaining enough high quality grain in‘a grade to bring grain up
to the export standards). : {

: '
The Multiplicity of Grades in the Gfading System . o
, The multiplicity of grades in the system is perceived to provide “benefits by

- enabling Canada to meet customers’ specific requirements. However, this multiplicity

of grades exerts a cost in, terms of elevator throughput. A reduction in the humber

of grades could improve elevator efficiency and reduce costs through:

% Reducing grading time, as fewer grading factors might be reqUired.
2. Inc X sing the amount of useble storage space as fewer segregations could
mean fewer partially filled bins.
3. Ingreasing the tL:rnover of storage space as fewer segregations. would

facilitate the buildup of shipment size parcels of.grain.

Conclusions

Du& to data limitations, this study is unable to conclusively state’ the actual costs
in(;urred by the terminal elevator operatoré due to the present Canadian grain grading
system. However, within the data limitations and tvhe assumptiohs used, thefstudy indicates |
that the Canadian grain grading system has a negative effect on términal elevator
‘throughput. |

Terminal elevators have a dual role within the Canadian grain handling system. On .
one hand they are public houses in that they provide services to the Canadian ‘Wheat Board
and exportérs Who lack facilities. On the other hand the terminals are marketers for grains
and grain b’yproductsA owned by the terminal elevator COrﬁpany. This duality in roles may
lead to a conflict of interest on the part of the terminal operator as there is a responsibility
to both their customerls and their company. For example, screeningvs from cleaning and

¢
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other bypcoducts are the property of the teﬁmrnal and as such may provide revenues above
the value of the sérviges rendered. The presence of an easily accessed market with an
attractive market price for byproducts may provide an incentive to dvercleaning ‘grain at
theﬁ {eminals, Although the low tolerances for dockage in export grain contribute to the
burden placed on the teminals, the role of the teminal as a marketer may also cfontribute to

» A
this problem. y

The present number of s r'egati-ons for wheat appears to be the dominant factor

i

N reducing terminal throughput.i?“ lthoug’h"vwheat constituted\72 percent of the grains
shipped curing crop years 19& 182 and 19?2/83, fhey also constituted 12 of the 23
~ . d . »

segregations handied. Due to ‘i

L
terminal is unable to dedicate al%}»

Y,

)

space limitation coupled . with

of the teminals to “ifBreast throud!

#

especially the Hard

SN
protein segregations maintained for the Hard Red Spring Wheats, could likely increase

terminal throughput.

A reduction in the number of grades or changes in the grading system to increase
teminal throughput may not be viable due to delays in vessel arrivals which cause elevator
plugging. Potential increases will only be acheivable if vessel arrivals are scheduled to
ensure that there is a continuous flow of grain through {hé terminal.

' .It is possible that some changes could be made to the igrading system which could
' increase . terminal elevator - throughput. However, theses changes could jeopardize
Canada's reputation astan exporter of high quality grains. Therefore, it is possible that the
benefits accrued to the Prairie ‘grain producer by the present grain grading system
outweigh the costs. outlined in this thésis. Prior to any real judger—nents being made, more
research is required into both the costs and the benefits of the present grain grading

system.
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B. RECOMMENDATIONS

Theﬁtérminal operator is restrncte;i In the amounts which may be‘gzhar‘ged for
services rendered by the maximum tariffs set by the Canadian Grain Commission. The
terminal elevator customer i1s charged a specified rate for services.rendered by the
_ terminal which may;be below or at the maximt;m tarsy “ate. None of the participants in the
grain industry are sure of the actual cost of each terminal operaton.

The tariff system currently appears to work as the terminals remain in operation;
but they do not earn large profits. As no cost data for individual operati@s{\ exist, the
tariffs are set at or near the maximum levels by the terminals as a safeguard. Customeris
may be paying either too much or too little for each service. As the terminals do not
charge variable rates based on the quality of the grain received, there is a lack of incentive
for terminal customers to ensure that the grafn shipped to the terminals requires little
conditioning. “ _ '

It is the contention of this author that the tariff system should be changed to
require terminal operators to'prove costs of individual operations prior te tariffs being
set. Although this measure may.initiallybe costly, in the long run the information prévided
will permit a thorough analysis of the Canadian grain grading system on an economic basis -

and permit future changes.

C. NEEDS FOR FURTHER RESEARCH

~ This study and a pre\'/ious study'”” investigated the effects of the Canadian grain
grading systerﬁ on the grain handling system in Canada. Thé benefits accrued to Prairie
producers by the grading system were not.measured“in either study. Prior to changes
being made to the grading syste}n, thebenefits should be determined.

Certain facets, such as protein segregation, were implemen‘ted due to competitors
using this method of segregatioﬁ. However, these segregations add costs to thé handling
and transportation sy_stefn. Prior to the addition of grades to tvhe system, the benefits of
present grades should be analfy,/zed to determine if any reduction in grades could be made.

" W.J.Hoar, M.H.Hawkins, and M.L.Lerohl, "The Effects of Domestic Grain
Grades on the Operational Efficiency of Alberta Primary Elevators”, Agriculture
and_Forestry Bulletin Vol.6, No.4 (Edmonton:The University of Alberta, 1983)
pp.53-56. .
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The pres;nt method of determining grades at the terminal elevators was shown in
this study to reduce unloading capacity of terminals. Methods of gradin'g inland should be
Investigated as .a possible alternative. One alternative which could be analyzed is use of
automatic samplérs at primary elevators during the rail car loading operation. The samples
could be sent via the daily courier system to a central location, ‘such as Edmonton or
‘Calgary, ‘for analysis. The grades would be determined prior to the rail cars arriving at the
rail<ya'rds in Edmonton or Calgary, and trains could be assembled on this basis. Alternately,
if grading could not be accomplished rapidly enough for the assembly of .a“train, the
information could be fowarded by electronic means to Vancouver. Research into this and
other alternative methods of grading prior to arrival at the terminals may provide a way to

increase the throughput'of the Vancouver terminal elevators.

!

!
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; APPENDIX 1

The numbers which appear on Table VI-1 are rounded-off, as the calculations
below are based on assumptsons and therefore are not as accurate as they appear

SCENARIO 1 ' .

The terminal was assumed to receive one grain. _The determination of throughput in
this situation required two further assumptions. ‘

1. The entire workhouse space would be aliocated to wheat/barley type cleaners,
resulting in 10 cleaning sections rather than the 5 which are available at present.20¢
These cleaners would clean at the hypothetical maximum rate calculated in Chapter VI
(see Table VI-1) resulting in an estimated cleaning capacity of 10,§50 tonnes per
shift. : ' '

2. The car cycle time was assumed 10 ‘be the 8.7 minutes calculated under the

~ - pre-grading assumption in Chapter VI. When the total amount of grain which could be
cleaned per shift had been received(10,850 tonnes), the remaining grain would be
allocated to the annex to await cieaning. This would increase the car cycle time to the
14.4 minutes per carload for grain distributed to the annex estimated'in Chapter VI in
‘the pre-grading scenario. ' '

The resulting throughput was calculated as follows: .

- Unloads+ réquired to reach cleaning capacity, (10,850 tonnes)/79 tonnes per

car=approximately 137 cars : :

- Time required to unload 137 cars: 137cars x 8.7 minutes per car = 1191.9 minutes.

- Total minutes available each shift: 7 hours x 60 minutes per hour x 3 receiving
systems = 1260 minutes. . _

- Uniocads to Annexes: (1260 minutes - 1191.9 minutes)/ 14.4 minutes per car
=approximately 5 cars. : R ) <

- Total possible unioads per shift: (137 cars + 5 cars) x 79 tonnes per car =11,218
tonnes per shift. ‘ ' '

- Total possible unioads per year (based on 3 shifts per day for 260 days per

: year): 11,218 tonnes per shift x 3 shifts per day x 260 days per year =8,750,040
tonnes per year. - ' : _ E '

- Overtime hours required on weekends to clean grain: (5 cars per shift x79 tonnes

- .per car)/10,850 tonnes/ shift)x 3 shifts per day x 5 days per wekk =.55 hours per
week for each cleaning section or 5.5 hours for one section. )

[

»

SCENARIO 2 , »
The terminal receives two grains, wh&at and barley, in proportions of 80 percent
wheat and 20 percent bariey.?! The assumption of cleaning capacity in Scenario 1 is
maintianed as the cleaning sections can be allogated on the basis of 8 for wheat and 2 for
barley. However, the car cycie time is increase due to the changing of the distribution
system as now two grains are'received. Based on the Swan-Wooster study, the average
time to set the mayo was 3 minutes for grain distributed to the workhouse. Assuming that
the grain cars are randomly distributed, there is a .32 probability of receiving singie car
lots.22 Multiplying the average' time to set the mayo by: the probability of single car lots
increases the car cycle time_by .96 minutes to 9.66 minutes per car. Potential throughput -
was calculated as follows: T ‘ >
- Unloads per shift: 1260 minutes per shift/9.66 minutes per car =130 cars per shift.-
*The . cleaners used at A.W.P. -for wheat and barley are interchangabie. There
are 5 cleaning sections whict contain several machines operating in parallel. In
addition there are 40 other cieaners. Assuming ' that the terminal receivies grain
which is cleaned by the wheat and barley type cleaners only, the space .
allocated for. the other cleaners could ‘be used for wheat ahd barley cleaners.
Thus it was assumed that this space could be used for 5 ‘additional
wheat/barley cleaners. . : ‘
MThis is approxisately the ratio of total wheat and total bariey shippments
-from the. AW.P. terminal during crop years 1981/82 and 1982/83.
- ™*Probabilities were calculated using. the Product Rule. In this case, .8 x .2 +.2
x.8 =.32. SN : »

118
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As this 1s lower than the 137 cars per shift cleaning capacity no car loads were
directed to thé annexes. C

- Estimated Total Annual Throughput: 130 cars per shift x 3 shifts per dayx 260 days
per year x 79 tonnes per car = 8,010,600 tonnes.

SEENARIO,3 ‘ .
The terminal receives 3 grains, wheat, barley and other grains, with 72, 17, and 11
percent distribution, respectively.?* The cleaning capacity fro wheat and barley was

reduced, by 50 percent as it was assumed that the terminal reverted to it's present’

configuration of ‘only 5 sections of wheat and barley cleaners and cleaner for other grains.

In addition, it was assumed that due to the small ‘amoyunt of other grain received, the

cleaning capacity was not a bottle neck for this ‘oth gran’. ,

. The cars were assumed to arrive randomly, Tesultihg an a .44 probability of single
car lots arriving. Adjusting for setting of the distribution dystem, car cycie times were
calculated to be 10.02 minutes for grain distributed to the workhouse? and 17.48
minutes for grain distributed to the annex€s.?®s It was assumed that the cleaning sections
were allocated barley and wheat on a 1:4 basis. The total cleaning capacity for both wheat
and barley, therefore, was estimated at 5425 tonnes per shift. Once unloads had reached
the wheat and barley cleaning capacity, additional unloads were directed to the annexes.
Throughput was calculated as follows: ) .

- Unloads to reach wheat/barley cleaning capacity: 5425 tonnes per shift/ (.79 tonnes
per car x .89 wheat and barley of total grain)=77 cars per shift.

- Time req)uired to reach cleaning capacity: 77 cars x 10.02 min ites per car = 771.54

‘minutes.” ' :

- Remaining time to direct wheat and barley to annexes: 1260 minutes per shift -
771.54 minutes =448.46 minutes per shift, ' .

- Average car cylcle time for remainder of the shift (all grain);(.1 1 percent other grains
x 10.02 minutes per car) + (.89 percent wheat and barley x 17 48 minutes per car) =
16.66 minutes per car. ' -

- (¢#dditional unloads during remainder of the shift:488.46 minutes. ' 6.66 minutes per
car =29 cars. . ' ‘

- Amount. of wheat and bariey per shift requiring overtime cleaning: 29 cars x .89
wheat and barley cars x 79 tonmes per car =1975 tonnes per shift. .

- Overtime hours required to clean wheat and barley:(1975 tonnes per shift/ 5425
tonnes per shift) x 7 hours per shift =2.55 hours per shift.

- Estimated unloads per shift; (77 ecars +29 cars) x 79 tonnes per car = 8374 tonnes
per shift. :

- Estimated Annual Throughput: 8374 tonnes per shift x 3 shifts per day x 260 days
per year = 6,521,620 tonnes. ) :

SCENARIO 4 :

The terminal receives 4 grains or grades, hard wheat, other wheat, ‘barley and
other grains in the following distribution 56, 16, 17 and 11 percent respctively.2¢
Although the probability of “receiving single car lots is .62, if the cars are randomly
distributed, using this increases the car cycle times beyond the averages calculated by
Swan-Wooster. The reason being that when cars are picked up on the Prairies on train
runs grains and grades along the train run tend to be similar. The result is that'cars are not
actually randomly distributed when they reach Vancouver. Due to these factors. the
*These ratios correspond to the raito of total wheat, total barley gand total
other grains, which were shipped by the A.W.P. terminal during crdp years
1981/82 and 1982/38. ? . '
4Calculate follows: (.44 x3 minutes) + 8.7 minutes =10.02 minutes.

- *Calculated”as follows: (.44 x 7 minutes ) + 14.4 minutes = 17.48 minutes.
2The scenario grades correspond as follows; hard wheat consists of all . grades
of hard red spring wheat and Canada Feed wheat. other wheat is made up -of
~Amber Durum Wheat, Red Winter Wheat and Special Bin Wheat, barley includes
all barley and other grains includes everything elese. The ratios used are based
on the AW.P. terminal shipments of these grains during the 1981/82 and
1882/83 crop years : :

. .

A
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maximum car cycle times will be maintained at the Swan-Wooster averages of 11.2

minutes for grain directed to the workhouse and 18.2 minutes for grain directed to the

annex. In addition, it is assumed that the wheat/ barley cleaners are allocated on the basis

of 3 for hard wheat and 1 each for other wheat and bariey. The cleaning capacity is

maintained at 5425 tonnes per shift. Throughput is calculated as follows:

- J Cars required to reach wheat/ barley cleaning capacity: 77 (see Scenario 3)

- . fime required to reach wheat/barley cleaing capacity: 77 cars x 11.2 minutes per

. car = 862.4 minutes : ' ‘

T ime remaining in shift: 1260 minutes per shift - 862.4 minutes =397.6 minutes.

= . ‘Average car cycle time for remained of shift: ({11 x 11.2 minutes) +(.89 x 18.2
minutes) = 17.43 minutes. ’

- ICars unloaded during remainder of the shift: 397.6 minutes / 17.43 minutes per car
=23 cars. . . . ‘ »

- |Hard wheat, other wheat and barley requiring overtime cleaning: (.89 x 23.cars) =

- 1617 tonnes per shift. Estimated overtime hours required per week. to clean hard

wheat, other wheat and barley: (1617 tonnes / 5425 tonnes) x 15 shifts per week x
7 hours per shift = 31.5 hours per, week. ' v

- Estimated unloads per shift: (77 cars + 23 cars) x 79 tonnes per car =7900 tonnes
per shift.

- Estimated annual throughput: 7900 tonnes per: shift x 3 shifts per day x 260 days
per year =6,162,000 tonnes per year. -

SCENARIO 5 v :

The terminal receives 5 grains or grades, No.1 hard wheat. No. 2 hard wheat,
other wheat, barley and 'otHer grains’ with a 42,14,16,17, and 11 percent distribution
respectively.??” The car cycle times are assumed to remain the sames as in Scenario 4.
However, due to an additional segregation, the setup time for the wheat/barley cleaners is
assumed to increase to 6 minutes from ¢he 3 minutes used to achieve the 5425 tonnes
- per shift capacity. The increase in setup time reduces the cleaning capacity for these-
—cleaners to 5136.8 tonnes per shift (see Table VI-1). The other assumptions indicated in

Scenario 4 remain the same. Thrdughput is calculated as follows: . - '

- Cars required to reach wheat/barley cleaning capacity: 5196.8 tonnes/(79 tonnes:
per car x .89) =74 cars of all grains. . )

-+ Time required to reach wheat/barley cleaning capacity: 74 cars x 11.2 minutes per
car = 828.8 minutes. : ' .

= Time remaining in shift: 1260 minutes per shift - 828.2 minutes = 431.2 minutes in

: shift. :

- Unloads. during remainder of shift: 828.8 minutes/ 17.43 minutes per average car
cycle = 25 cars.  ° ‘ ' ‘ :

- Estimated wheats and barley requiring overtime cleaning per shift: 25 cars x .89 x
79 tonnes per car = 1757.75 tonnes : :

- Estimated weekly overtime hours required to clean wheats and bariey: (1757.75
tonnes per shift / 5196.8 tonnes per shift x*15 shifts per week x 7 hours per shift
= 35.5 hours per week. - . >

- estimated unloads of ‘all grains per shift = (74 cars + 25 cars) x 79 tonnes per car =

' 7821 tonnes per shift. )

- Estimated annual throughput: 7821 tonnes per shift x 3 shifts per day x 260 days
per year = 6,100,380 tonnes per year. : :

SCENARIO 6 . v

The terminal receives 6 grains or grades, No.1 hard 13.5 wheat, No.1 hard 12.5
wheat,-No.2 hard wheat, other wheat, barley, and 'other grains’, distributed as follows,
30. 12, 14,16, 17, and 11 percent, respectively.?” Due to the addition of another grade,
*No.1 hard wheat corresponds to No.1 C.W.R.S'and No. 2 hard wheat
corresponds to No.s 2 and 3 C.W.R.S. and Canada Feed Wheat. The other
grains in the 'Scenario remain as in Scenario 4. S
. No.1 hard 113.5 wheat corresponds to No.1 C.W.R.S. 13.5 and 14.5 and
No.1 hard 125 wheat corresponds to No.1 C.W.R.S. 12.5, other grades
remain the same ‘as in Scenario . 5. '
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required per car. Cleaning capacity for each section was, therefore, reduced to 135

tonnes per hour per section resulting in a tetal cleaning gapacity per shift of 4725 tonnes.

The total number of shifts per week, inclyding weekends, available for cleaning is 2 1. The

weekly cleaning capacity was found to bg

was calculated as.follows: ,

- Estimated maximum cleaning capagity for wheat/ barley cleaner: 21 shifts per week
x 4725 tonnes per shift :98,225 tonnes per week. :

- Estimated allowable amount of unloads per receiving shift (wheats and barley):

99,225 tonnes per week / 15 shifts per week / 79 tonnes per car = 84 cars.

- Estimated total unloads per receiving shifts of all grains: 84 cars of wheat and barley
/ .89 wheat barley ratio x 79 tonnes per car = 7426 tonnes gﬁsr shift.

- Estimated ‘Annual Throughput: 7426 tonnes per shift x 3 shifts per day x 260 days
per year = 5,792,280 onttes per year. o . ,

SCENARIO 7

The terminal receives 7 grains or grades with the following distribution, No. 1 hard
13.5 wheat, 30 percent; No. 1 hard 12.5 wheat, 12 percent; No.2 hard wheat, 14 percent;
red winter wheat, 7 percent; amber durum wheat, 9 percent; barley, 17 percent; and

‘other grains’ 11 percent.? In this scenario, the addition of another segregation for the

wheat /barley cleaners is assumed to increase the cleaner setup time to 12 minutes per
car, reducing the cleaning capacity to 128 tonnes per hour per section. This is the rate
which was measured by AW.P. for actual conditions at the terminal. The total cleaning
capacity for these cleaners per shift is, therefore, 4480 tonnes per-shift. The total
number of hours available per week for cleaning is assumed to be the limiting factor to
throughput in this scenario. Throughput is talculated as follows: Estimated total weekly
cleaning capacity: ’ ' R

- 4480 tonnes per shift x 21 shifts per week = 94,080 tonnes per week.

- Estimated allowable amount of wheat and barley unloads per receiving shift: 94080

tonnes per-week / 15 shifts per week = 6272 tonnes per shift. ’

- Estimated tonnes of all grains unloaded per receiving shift: 6272 tonnes per shift

wheat and barley / .89 whéat and barley ratio = 7047 tonhnes per shift of all grains.

- Estimated annual throughput: 7047 tonnes per shift x 3 shifts per day x 269 d#ats

per year = 5,496,660 tonnes per year.

~w

" The previous grade 'other wheat' has been broken down to two grades,
amber durum which corresponds to all grades of amber durum and special bin
wheat shiped.and red winter wheat which corresponds: to all grades of red -
winter wheat shipped by A.W.P. during crop year 1981/82 and 1982/83

P
Py

#the limiting factor in this scenario. Thro ghput
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