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Abstract

Western Canadianrait freight rates paid by gnin shippers doubled on August 1, 1995 due

to the removal of the Crow Benefit subsidy. This sudden change in nansportation costs

has a dramatic impact on grain shipment patterns and significantly increases the

importance of making optimal shipment decisions.

This study deveþs a decision support system to be used by the Canadian Wheat Board

to detemrine optimal movement patterns for wheat shipments. It then examines the

sensitivity of optirnal movement patterns to changes in market conditions, including

changes in freight and handling costs, relative sales values, supply availability and

physical handling consÍaints. Finally, it discusses related institutional and logistical

ûunagement issues that must be considered.

The economic analysis is based on a modification of the general transportation linear

programming model. The objective function maximizæs total net on-farrr revenue, i.e.

price times quantity sold at all destinations, minus the cost of tansporting and handling

grain from origin to destination.

Actual data are used when possible to nrake the model results realisic. The model

inco4nrates rail freight and handling costs and actual lgg4lg5 supplies by location.

Wheat sales prices and volume potential for 1994195 by port or inland destination were



approximated. The "WGTA" scenario, which uses 1994/95 (subsidaed) freight rates,

results in a shipment pattern that closely approximates grain movement in tlnt crop year.

The "base case" scenario models the impact of the removal of the Crow Benefit. The

increase in rail freight rates causes a large shift in movement of wheat away from the port

of Prince Rupert. The largest increase occurs in movement to, or througl¡ the U.S.,

because ending the Crow Benefit removed the bias for east and west shipments relative

to southbound movement. It is important to note that no attempt is made to incorporate

in the model changes in production patterns that will likely occur as famrers res¡nnd to

the new nanspotation cost environment. Other scenarios examined include allocation of

scarce Vancouver throughput capacity between glades, the effect of the removal of port

parity for hince Rupert, and sensitivity of model ouþut to changes in relative port prices,

increases in carryover and decreases in suppty.

In addition to the development of the hansportation model, several important related

issues a¡e identified. These include the importance of data quality, changes in concepts

of famrer delivery equíty, and implicatiorn of using u.s. shipment routes.

The study concludes that the model developed can be useful both as a plaruring tool for

CWB shipment decisions and to heþ detemrine the impact of a number of changes in

grain market conditions and in the grain transportation and handling system.
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Chapter 1

Introduction

1.0 Elimination of the Crow Benefit

The Canadian federal budget of February 27, 1995 included the announcement of

dramatic changes in government policy relating to grain nansportation. One major

element of these changes is the termination of the government subsidy (the 'Crow

Benefit') that had been paid to railways for ttre movement of grain out of Western

Canada (Agriculture Canada, 1995). The abolition of the Crow Benefit (effective August

1, 1995) leads to a signifrcant increase in the cost of rail freight for grain shippers. The

largest such marketer and shipper in Western Canada is the Canadian Wheat Board

(cwB).

The CWB is a federal Crown Corporation that has the exclusive authority to market

Western Canadian wheat and barley for export and for domestic human consumption.r

I Wheat for human consumption includes such uses as bread or cake flour and semolina
for pasta. Barley for human consumption includes such uses as malt (for beer or cooking)
and pearled barley for soup. Non-human consumption uses include livestock feed ór
inputs for manufactured products such as fuel ethanol. Wheat and barley for domestic
non-human uses is freely traded outside the CWB.



It markets wheat and barley on behalf of Western Canadian farmers and returns to them

all sales revenue, minus marketing expenses. The CWB's objective is to maximize the

net on-farm value of the grain it ma¡kets (CIGI, 1993, p463). Consequently, the change

in freight rates requires the CWB to re-consider its shipping pattern.

1.1 The Problem

As long as per-ûonne rail freight rates were heavily subsidized by the federal government,

achieving the CWB's objective of maximizing net on-farm revenue was concqptually and

operationally simpler than it is currently, now that the subsidy has been removed. The

increased complexity of the CWB's decisions is caused by two main impacts of removing

the subsidy. First, the end of the subsidy removes a bias ûo use Canadian railways and

ports and increases the number of potentially economic shipment routes. Second, an

increase in the direct cost of adverse freight, i.e. hauling grain one direction when it

would have been economically optimal to ship it in a different direction, makes non-

optimal decisions more expensive.2

2 Beginning August 1, 1995, the method by which fanners sl¡are the cost of moving grain
beyond Thunder Bay through the Great l^akes/St. Lawrence Seaway was changed. nior
to this year, these freight costs were "pooled" or shared by all fa¡nrers. Following the
change, only those famrers who deliver grain in the Ttrunder Bay catchment area (the-area
is detemrined by the CWB prior to each crop year based on projected direction of
movement) will be paying those costs. This policy change does not affect CWB
operational decisions with regard to directional shipment decisions and thus it need not
be considered in this thesis.



1.1.1 Increase in Number of Potentially Economic shipment Routes

Subsidy payments made under the Western Grain Transportation Act (WGTA) applied

only to eastward or westward movement from Western Canadian delivery points. The

subsidized share of easUwest rail rates was as high as 80.7 percent or $24.97 per ûonne

for the average hauling distance n L986187, declining to 51.5 percent or $15.63 per

tonne n 1994195 (Iransport Canada, 1995).

During the years of WGTA subsidies, there were times when prices in the U.S. domestic

market were high enough relative to offshore alternatives to encourage the CWB to shíp

grain southward. However, the WGTA subsidy made southbound movement signifi-

cantly less attractive than it would have been otherwise. This was particulady true of

hanshipments through U.S. ports to offshore destinations. Under the new freight raûe

environment both the U.S. domestic market and shipments through the U.S. to offshore

markets are more economically atftactive. In view of the CWB's objective, the

opportunities cannot be ignored.

One additional factor could have a similar complicating impact on route choice. The

federal government has removed the port parity provisions of the WGTA. Under the

V/GTA, port parity meant rail freight rates to P¡ince Rupert were identical to the rates

to Vancouver, even though Prince Rupert is farther from Western Canadian shipping

points. Removal of port parity means decisions to ship to Vancouver or prince Rupert



may have Ûo be made separately, whereas previously they were ssse¡tielly

interchangeable.3

1.1.2 Increase in Direct Cost of Adverse Freight

An increase in direct o¡ 'visible"4 freight costs imposes ûougher discipline on sales

decisions with regard to avoiding situations whe¡e supplies are sourced from points

beyond economic "boundaries". For example, sales might be made out of vancouver

based on estimated supply availability within a region or ,catchment area' from which

it is economical to ship to vancouver. If the supplies (either absolute supplies or

supplies available in a certain time frame) are overestimated when sales commitments are

made, it may be necessary to source grain from, for example, the St. I¿wrence

catchment a¡ea in order to ñ¡lfil sales contract obligations. Under the wGTA subsidy,

' Thty were interchangeable for classes and grades of grain which were shipped to bothports. For logistical reasons, however, many sn¡alle¡iorume gr.d; ;; gllr"*uy ,r*shipped via hince Rupert.

4 "visible" refers to freight costs faced by shippers under the WGTA subsidyenvironment. The real cost of freight was, of åu,,r, the ñ¡n rate (shipper prusgovernment share)' h fTr,:irye thegovernment contribution to freight costs was a füedannual dollar amount, atl additional freight costs caused by adverse ãeight or other non-optimal shipments were paid eventually by famrers (tt ir-*ur done th¡olugh the use of are¡olving tally fund whichabsorbed overages and shortages inreal versus estimated costsof movement for each year). This, however, was not wideþ recognizeðnor would itnecessarily have been easy to take into account in operational-decisiõrn. Therefore, it isappropriate to discuss the histo¡ical environment * oï in which decisions were rr,ade byshippers (including the cwB) basis only the shipper rr* of freight rates.



the CWB's exúa cost of sourcing farther away was much lower. Whereas previously the

cost of adverse freight might have been justified, or at least have been relatively

insignificant, this may no longer be the case. These extra costs are paid by farmers

through lower on-farm returns so extra care must be taken by the CWB to avoid

incurring such costs.

To put the importance of the problem in perspective, it is useful to note that between

1984185 and L993194, M average of $726 million w¿rs spent by governments (via the

IVGTA) and farmers (via grain handling companies and the CWB) to ship CWB grain

by rail each year (fransport Canada, 1995). Over the same period, total annual CWB

sales revenue basis Vancouver/Thunder Bay averaged just over $3 billion (CWB Annual

Reports). Rail costs thus represented an average of 24 pereænt of the total value of wheat

and barley basis port position over that period. This figure ranged from a fngh of 32

percent in 1986/87 to a low of 17 percent in 1988/89. It is clear that the ability to make

optimal sales and shipment decisions is critical to maximizing sales revenue for wheat

and barley farmers.

In consideration of the above comments, the problem facing the CWB to be addressed

in this thesis is, in general terms:



What quantity of each grade of grain shoull be sold at each øcport and domestic
dcstination in ordcr to ma.rimize aggregate nct on-farm revenuef

Information necessaÐ/ to answer this question includes estimated available supplies by

location, freight and handling cost from each source to each destination, and relative

sales prices at each destination. The corollary to the above problem is:

How far should thc cwB go to source supplíes for each destinntíon?

Solving the corollary problem can therefore be thought of as defrning the boundaries of

the favourable shipment area for each destination.6

Solving this problem involves shipment decisions for 20 to 25 million tonnes of wheat

and barley supplies, divided into approximaûely 69 grades and protein contents. The

supplies a¡e located at 888 stations (mainly towns) across Western Canada and are to be

shipped via 8 potential routes. At each destination, there may be several different prices

5 Destinations as referred to here include export ports such as Vancouver and the U.S.
Gulf or a defined point such as Minneapolis. Note that offshore destinations are not
included. All offshore shipments are considered in this thesis to be represented by
shipments to an export port þrices backed off to port position). DomestíJ d"rti*tio*
include flour mills, feed mills and malting plants in Eastem or Western Canada.

ó The area delineated by a favourable shipment area is analogous to what is often referred
to as a "catchment aÍea". At the CWEI, "catchment area" is used to refe¡ to the areas
defìned by the freight adjustnrent factors, which a¡e set annually. Therefore, to avoid
con-firsion, the temr "favourable shipment area" is used to refer to the a¡ea from which
supplies are actually drawn. The two temrs nray at times refer to the sa¡rre area but while
the catchment area is static for the year, the favou¡able shípment area rrray change as
supply and/or demand conditions change.



for each grade, resulting from the CWB's practise of price discrimination amongst its

customers.

1.2 Objectives

The primary objectives of this study are:

1. To deveþ a decision support system to assist in the deærmination of optimal

movement patterns for selecæd grades of wheat.

2. To examine the sensitivity of the optimal movement patterns úo changes in

relative sales values, freight and handling costs, supply availability and

physical handling constraints.

3. To define and discuss related institutional and logistical management issues

that must be considered as part of the process to achieve optimal directional

movement decisions.

1.3 Scope

This thesis uses a modified version of the model developed in linea¡ programming

literature to solve maximization transportation problems. To achieve the general



objective of maximizing the total of all net on-farm returns for all shipments, the

mathematical objective is def,rned as the maximization of the sum total of sales revenue

at the exporldomestic destinations minus transportation and handling c¡sts to place each

tonne of grain at its destination. Constraints are imposed on the model to represent a

number of different scenarios. The constraints include physical handling capacities of

each route, varying equity of farmers' delivery opportunities, and other factors that vary

by scenario.

Where possible, "real" data has been used in this thesis to help ensure the model

developed is one which could easily be adapted for use in actual operations by the CWB.

For example, western Canadian supply data for the 1994/9s crop year and

freighlhandling costs for the 1995196 crop year are used. Sales prices, however, are

confidential. Therefore, sales prices at each destination are approximated (based on

advice by CWB grain traders) to demonstrate the model.

The model is used to demonstrate optimal movement patterns under a number of possible

scenarios, each representing different market conditions or operating environments. The

optimal movement pattern includes the recommended volume of shipments to each

destination and, in corollary fashion, the optimat direction in which to ship each tonne

of each grade from each station.



L.4 Organization of Thesis

The remainder of the thesis is divided into five chapters. Chapær 2 provides background

on the evolution of Western Canada's grain freight raæ environment, the history and

functions of the cwB, and the role of the cwB in grain transportation.

Chapær 3 discusses the theoretical foundations of the problem, including a brief

discussion of linear programming assumptions and limitations, ild an outline of the

model used in this thesis.

Chapær 4 describes the data and the empirical model.

Chapter 5 outlines the scenarios examined and, for each, discusses the model solutions

and sensitivities

Chapær 6 presents an o-verview of related logistical management issues that must be

considered as part of the process to achieve optimal directional movemerit decisions.

Chapûer 7 offers conclusions, topics for further research, and limitations of the study.



Chapter 2

Background

2.0 History of Rail FÏeight Rates for Grain in Westem Canada

The federal government's 1995 budget ended the almost 100 year history of what came

to be know as the nCrow Rate'. The Crow Rate came into being in 1897 when the

Canadian Pacific Railway (CPR) wanted to build a 500 kilometre rail line from

I-ethbridge, Albefa to Nelson, British Colombia. The CPR wanted to be able to carry

cargo out of the surrounding rich mineral region. Building a railway through the

Crownest Pass area of the Rocky Mountains w¿rs very difficult, however, and the CpR

decided it needed government help to finance construction. The federal government,

meanwhile, wanted to extend Canadian authority into a western territory under threat of

American domination. It also saw an opporhrnity to exercise government authority over

rail freight rates and to deliver on a promise to lower freight costs for prairie settlers and

farmers.

The agreement reached between the government and the CPR included $3.5 million in

direct federal subsidies to help build the line and a grant to the railway of 3.75 million

acres of land held by the B.C. government. In return, the CPR gave 50,000 acres of

10



coal-bearing land to the federal government and accepæd imposition of fixed freight raæs

on settlers' goods moving west and on grain moving east to Iake Superior.

These nCrowsnest 
Pass freight rates" remained as a fixed rate ceiling untit 1918. Actual

rates were lower than the ceiling in the early years, but by 1918 the railways complained

that inflation had eroded their ability to earn sufficient income from the Crow Rate. The

federal government suspended the Crow Rate that year but it was reinstated in 1925 as

a statutory freight rate for wheat and flour moving east on CPR lines. The 1925 fxed

rate was established at an inflation-adjusted level that was higher than the original in

t897.

ln 1925 the Crow Rate was also extended to all railways and to grain and flour moving

west, as well as east. In 1929 grain movement through Churchill was added. These

additions redressed what had been a growing inequity in that farmers on new (non-CpR)

rail lines and thousands of new elevators had not to that time benefiæd from the

subsidized rates.

Freight rates for shipping grain did not change again until 1984. Farmers grew

accustomed ûo the cheaper rates and viewed them as "a political birthright - prairie

compensation for the national policy which treated the West as a hinterland to be

exploited" (wesærn Producer, 1993, p5). The railways, on the other hand, complained

bitterly about rates that had become non-compensatory following the high inflation of

11



World War tr. A federal government commission in 1961 confrrmed that the railways

had been losing money. The Commission noted that as a result the railways were

lowering investment and maintenance expenditures and the rail system was unable to

handle increasing grain exports (Heads, 1994, p7). Another commission n L974

calculated that the Crow Rate covered just 38.9 percent of the variable costs of moving

grain (Heads, 1989, p42).

During the 1970's, various programs were implemented by governments and other

organizations to make up for some of the deterioration in investment by the railways.

Governments subsidized rul branch line operations and paid for their upgrading. The

Canadian Wheat Board and several governments also purchased thousands of rait hopper

cars for use by the railways to haul western grain.

These "back door" effoß to compensate for the negative impacts of the Crow Rate did

not solve the railways' cost problems. The debate over the future of the Crow continued

and included several groups. The railways complained about thei¡ losses of hundreds of

millions of dolla¡s on grain movement. Western livestock producers, especially cattle

producers, complained about the higher local grain prices and a grain export bias created

by the Crow. Non-agricultural business groups such as mineral companies atso argued

that the Crow was holding back railway investment and, therefore, the development of

other businesses in the West.

12



Consensus grew that the economic distortions were growing so severe and the rail system

so decrepit that change was inevitable. Thus, after years of tumultuous debaæ the

Western Grain Transportation Act (WGTA) was enacted in 1983. The primary inænt of

the Act was to ensure the railways would be adequaæly compensated for moving grain

in order ûo encourage them to make necessary capital investments ûo enhance efficiency.

Among other things, the WGTA established that freight rates were ûo be set each year

based on estimates of the cost of grain üansport and projected grain volume. Major

costing reviews were conducted every four years to ensure the rates closely tracked

actual costs of shþing grain.

The 1983 rate that shippers paid for moving grain was equivalent ûo the old Crow Rate.

The federal government's contibution started at the amount calculated to be the shortfall

between the revenue received by the railways for moving grain in l98lt82 and the actual

costs incurred by the railways in moving grain that year. This confibution, to be known

as the "Crow Benefrt", was $658.6 million.T

As the cost of moving grain increased, shippers paid the fust 6 percent (3 percent until

L986187 and 6 percent thereafter) increase in costs due to inflationt and the full increase

7 Since pa)4r.ents for railway overhead costs were phased in, the actual government
corunibnent didnt reach $658.6 million until 1986/87.

t In t98t/82 the inflation rate was ru¡ning well over 10 percent and showed no signs of
abating. Famr interests were quite content with the WGTA's inflation rtr*irg

t3



in costs due to movement of more than 31.5 million tonnes of grain. The federal

government picked up increases beyond the 6 percent inflation cap. The Crow Benefit

reached a peak of $720 million n l99L/92. After that, the federal government reduced

its commitment due to budgetary constraints. In L994195, the last year the Crow Benefit

was distributed, the subsidy totalled $560 million.

A key characteristic of the Crow Benefit is that it was paid directly to the railwayse.

This meant that grain shippers were charged only a portion of the full rate for shipping

grain from prairie elevaûors to east or west coast ports. The following table indicates the

share of the fulI rate for moving grain paid by the government and shippers in each year

from the start to the end of the WGTA.

arrangement but in refospect famters picked up virtually all of the inflationary impact
because the inflation rate fell dramatically in the 198Os.

e The recornmendation of the Gilson study, which was the sor¡rce of many of the WGTA
provisions, wÍls to gradually increase the proportion of the Crow Benefit that was paid
directly to famters, leaving only a srriall portion to be paid directly to the railways. Tftis
provision was abandoned due to considerable resistance from some fann groups,
particularly the prairie Pools.

t4



Table 1
Govenrment and Shipper Shares of WGTA Freight Rates

Crop Year Gov't Sha¡e Shipper Share

1983/E4 76.7 23.3

lgutEs 69.6 30.4

1985/86 78.6 2r.4

1986t87 80.7 19.3

1987/88 72.7 27.3

1988/89 72.3 27.7

1989/90 70.3 29.7

t990tgt 66.3 33.7

199u92 65.6 34.4

t992t93 62.7 37.3

1993t94 5't.2 42.8

t994t9s 51.5 48.5
: Natronal Transporl atron

The "method of payment" (MOP) of the Crow Benef,rt was one of the contentious debates

that continued after implementation of the WGTA. Payment of the Crow Benefit directly

to the railways rather than to shippers had the effect of lowering the cost of rait freight

paid by the shipper. The prices for most grains shipped from the prairies are determined

in world markets. Prices paid at prairie delivery points are calculated by deducting

transportation, handling and other costs from the prices at the ports. The WGTA MOp

had the effect of keeping farm gate prices on the prairies higher (by the value of the

subsidy). This artifrcial boost to grain prices made livestock production on the prairies

15



less profitable. Similar arguments were made for other grain processing or value-added

indushies, like canola crushing.

The efficiency ¿trgument against the pay-the-railway MOP was more subtle. The fult cost

of rail transportation was not visible to shippers. Consequently, there was less demand

for improvements in system efficiency, like closing under-utilizecl branch lines or

consolidating the elevaûor system.

As intense debate over the real impact of the MOP continued following implementation

of the WGTA, government deficit and debt problems came to the forefront of public

debate and concern as well. From a peak of $720 million n 1992193, the fede¡al

government cut its commitment to $650 million n L993194 and $560 million n lgg4/95.

The 1995 budget, rather than further reducing the commitment or changing the MOp,

just eliminated the Crow Benefit payment altogether. Farmers were given a one-time

$1.6 bilfion payout as compensation. The net effect is the same as changing ttre MOp

but without placing the entire Crow Benefit in farmers' hands to help them pay the

higher freight costs.

t6



2.1 The Canadian Wheat Board

2.1.1 History

The Canadian Wheat Board (CWB) is a federal Crown Corporation that has the exclusive

authority to market Western Canadian wheat and barley for export and domestic human

consumption. The CWB's role has changed over time. After initial experimentation

with a precursor ûo the CWB beginning in World War I, the CWB was created in 1935

Ûo market wheat, with farmers delivering to it on a voluntary basis. During World War

tr the CWB was empowered to market atl Canadian grains, including oilseeds and

Ontario corn. In lg43 it became compulsory for western farmers to deliver thei¡ wheat

to the CM. This monopoly for western wheat was retained after the war when the

federal government removed the CWB's jurisdiction over other grains. ln lg4g

Parliament amended the CWB Act ûo extend the CWB's exclusive jurisdiction to oats and

barley. In L974 interprovincial sales of wheat, oats and barley for use in animal feeds

within Canada were removed from the sole responsibility of the CWB. In 19g9, the

CWB's authority to ma¡ket oats was also removed, leaving it with its current

responsibilities for the marketing of wheat and barley.

t7



2.1.2 Price Pooling

Farmers are paid for grain delivered to the CWB through a price pooling system. All

revenue received by the CWB from the sale of grain is pooled in four funds or "pools" -

one each for wheat (all types except durum), durum wheat, feed barþ, and designated

barley. Within each pool, price spreads between grades are established to reflect relative

market values.

Prices are pooled over the course of a crop year (August 1 to July 31 of the following

year). Farmers receive their share of these pooled prices in phases. First, farme¡s

receive an initial payment for their grade of grain when they deliver to the C\ryB, usually

at a primary elevator. The level of this initiat payment is based on expectations of

ma¡ket returns from the CIVB's sales of that particular grade over the entire crop year.

The initial payment is established by the federal government based on recommendations

from the CWB and the government's own analysts. The objective is to set the initial

payment at a level that will provide as much cash as possible to farmers when they

deliver grain but that will not exceed the year's total market returns less marketing

expenses. The initial payment established by the government is basis port position

(Vancouver or Thunder Bay). The payment farmers receive includes deductions for

freight and handling costs.
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As the year proceeds, initial payments may be adjusted upward if market returns war¡ant.

In this case, farmers who have delivered grain receive adjustment payments from the

CWB. Finally, following the end of the crop year, the CWB calculates the totat returns

for each grade, deducts its operating expenses, and distributes the remaining money to

farmers in the form of a final payment. The CWB's operating expenses include such

iæms as staff salaries, [avel, financing costs, and grain storage. The CWB's operating

expenses also include an item particularty relevant to this study - freight costs that are

in excess of farmers' freight deductions. If total revenue minus initial payments minus

operating expenses results in a negative value, the federal government pays for the

resulting deficit.lo

2.2 Transportation of CWB Grains

A good understanding of the procedures and cost sharing ¿urangements for Eansporting

CWB grains is essential to the analysis of appropriate techniques for making CWB

transportation decisions. This section discusses transportation of CWB grains from farm

r0 Deficits in the CWB pool accounts have been infrequent. Since 1943 (when the CWB
obtained its monolnly on wheat deliveries) there havsbeen 7 years in which a deficit has
occuned in one or more of the wheat or barley pools. There have been 3 deficits in the
wheat pool, 1 in durum, 6 in feed barley and 1 in the designated bartey pool. The total
cumulative value of these deficits amounts to 1.0 percent of the total-cumulative sales
value for all four pools over the sarne period (CWB, 1995).

19



to export port or continental destination only. Although ocean freight arangements to

ship grain overseas are an important part of the grain trade, that aspect of grain

transportation is beyond the scope of this thesis.

Although the CWB is responsible for marketing wheat and barley and is ultimately

responsible for arranging transportation of that grain from prairie delivery points to

points of sale, it does not own any physical handling or transportation facilities. Instead,

the CWB worls in cooperation with a number of companies to execute the logistics of

transporting grain to customers.

Sales of CWB grain are made based on estimates of supplies available for delivery. One

important source of these supply estimates is the delivery contracts that farmers sign with

the CWB. These conhacts commit the farmer to deliver a specified number of tonnes

of a certain grade to the CWB when required.

When the time approaches for the CWB to fulfrt a sales commitment by, for example,

loading an ocean vessel in the port of Vancouver, several steps take place. First, the

CWB notif,res farmers that a particular grade of grain is required and that farmers are

authorized to deliver a certain portion of the volume that they have committed in their

delivery contract. Farmers delive¡ their grain to a country elevator of their choice.

Upon delivery, the elevator pays the farmer the CWB's initial payment, which is basis

vancouver or Thunder Bay, less deductions for freight and handting.



The deduction for freight is estabtished by the CWB and consists of two elements. The

first is the cost of rail movement to either Thunder Bay or Vancouver, whichever is

lower. This figure may then be adjusted by a "Freight Adjustment Factor" (FAF),

depending on the direction the farmer's grain is likely to be shipped. For example, an

FAF is added to freight costs for movement east through the Great Lakes/St. I¿wrence

Seaway system due to the additional costs of shipping grain that di¡ection. The FAF is

set prior to August 1 and remains constant for all stations for the entire crop year. It is

therefore based on CWB projections of di¡ectional movement up to one year in advance.

The actual pattern of movement may be different from this projection.

Once farmers have delivered their grain üo the elevator, the elevaûor company reports to

the CWB its stocls of each grade of grain. The CWB then decides where it will allocate

the empty rail cars that are made available to it through a rait car allocation procedure

(explained in the next section). The CWB advises the elevator companies how many rail

cars they will receive each week on each of Western Canada's 201 train runs (a section

of railway track defined for the purpose of conforming to railway logistical operations).

After any adjustments are made to this initial allocation (also explained in section on rail

ca¡ allocation), the railways are informed where and when to drop empfy rail cars for

loading by the elevators. Elevator managers then load the ordered grain into the rail cars

and the railways pick up and deliver the cars to the destination ordered by the CWB (e.g.

Vancouver, Thunder Bay or a U.S. destination).
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The elevator company receives payment for the grain from the CWB once it arrives at

the destination. The price paid is the CWB's initial payment basis Vancouver or

Thunder Bay for the actual grade delivered. The elevator company, meanwhile, pays the

railway the statutory G.e. government-set) freight raterr from their elevator to either

Vancouver or Thunder Bay, whichever is lower. They may also get a discount from this

rate if, for example, the elevator loaded a unit train of 50 or 100 cars within a time

period specified by the railway. If a discount does appty to a particular shipment, the

elevator comp¿uly (not the CWB) receives the benefit and may share all, part or none of

this benefit with the farmers who deliver grain to that erevator.

If a rail c¿r full of grain is shipped from an elevator to the nearest of Vancouver or

Thunder Bay, the railway receives full payment for the freight from the elevator

company. If, however, the CWB orders a car to be delivered to Vancouver when the

nea¡est destination is Thunder Bay, the CWB must pay the railway for the additional

freight cost. This additional freight cost, as with all of the statutory freight rates, is

distance-related. The CWB may decide to incur additional or "adverse" freight when the

marginal difference in sales values at one port versus another makes it economical to ship

grain longer distances by rail. Adverse freight may also be incurred when supplies in

rr One of the elements of the freight rate structure which was retained (for at least five
years) in the 1995 federal budget is satutory maximum rates which the railways may
charge grain shippers.
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the favourable shipment area are not available to fulfil sales commitments that the CWB

determines must be fulfilted even at a loss.

The impact of the CWB's shipment decisions on the freight bill farmers pay can thus be

viewed in two ways. First, farmers pay directly via the pool accounts for any adverse

freight the CWB incurs. Second, farmers could benefit if the CWB (and elevator

companies) arrange shipments to maximize railway freight rate discounts by, for

example, shipping in unit trains. In the second case, farmers benefit only at elevator

points where the unit rains are formed and then only if the elevator company passes

those savings on ûo farmers.

2.3 Rail Car Alloc¿tion

An issue cunently under discussion in the grain industry is the process by which grain

shippers will gain access to rail ca¡s in the future. The 1995 federal budget included the

announcement that the government agency responsible for overseeing rail car allocation

(Grain Transportation Agency, GTA) would be disbanded and that industry members and

government would discuss means to transform the GTA's operational functions to an

industry managed and funded agency (Agriculture canada, 1995).
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There have been many changes to the car allocation system in Western Canada over the

past century but not in the principle of administration. Because rail freight rates for

grain have been regulated during this period, some tool other than fluctuating rates has

been necessary to ration access to cars.l2 Part of the debate currently underway centres

on the appropriate balance to strike between an administered car allocation syst€m and

one that allocates cars by establishing a bidding or auction ma¡ket in which prices

determine access to cars. While there is a possibitity that significant changes in the car

allocation system may be implemented in the future, it is useful to describe the means

by which grain cars are allocaæd today and discuss the implications of some alternatives

on the CWB's transportåtion decision-making process.

Transport Canada's V/estern Grain Transportation Offrce (WGTO), the CWB and the

railways all have responsibilities in the ca¡ allocation process. Each week, the WGTO

determines the number of cars available for CWB grains, administered non-CWB grains

and non-administered grains. Administered non-CWB grains include canola, non-CWB

feed barley, non-CWB feed wheat, and oats. Non-administered commodities include rye,

flax, special crops, forages and processed commodities such as dehydrated alfalfa and

barley malt.

t2 If rail rates were not regulated, the price of freight could be used to ration the supply
of cars. For example, when the demand for freight is high, the railways would 

"täg"more for access to cars, causing some shippers to decide not to ship until rates fall again.
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'When there is no shortage of cars, the available ca¡s are divided between the three

commodity categories based on sales positions submitæd by alt companies. Cars are

allocaæd fi¡st to nearby sales. In times of car shorüages, cârs are divided between the

commodity categories based on the previous year's percentage of export clearances. This

figure was 77.5 percent for CWB grains and 22.5 percent for non-CWB grains in

1994t95 (CWB, t994).

Following the split between the three categories, the WGTO allocates cars to specific

companies for administered non-CWB grains and the railways allocate cars by company

for non-administered commodities. Each shipper then determines where they want ûo

place these cars and this information is transmitæd to the CWB. Finally, the CWB

allocates cars for CWB grains and coordinates movement of all ca¡s for all grains on the

basis of an industry-developed IndusÇ Rail Car Allocation Policy (RCAP). The CWB

has been given this responsibility by government largely because it ships the majority of

grain to port.

The CWB allocates ca¡s for CWB grains to the 201 train runs taking into account a

number of factors. The most important is the availability of the required grains and

grades in a train run to match near-term sales. The second consideration is space

available in the elevators on each train run. If the same grades are available in several

üain runs, the CWB will allocate cars to those with the least space to create opportunity

for farmer deliveries. Other considerations include maximizing directional movement



of grain to maximize railway effìiciency, railway work prograrns, and the best time of

year to ship out of particular regions (e.g. regions which normally supply Thunder Bay

receive few ca¡s during the winter months when this port is closed).

Allocations to individual companies within a train run take into account both available

space and a historic¿l weighted average handling percentage. 'Space cars" are allocated

to provide an opportunity for elevator companies to increase their throughput by keeping

their facilities on a train run as close to full capacity as possible with the types of grain

that are currently in demand. They reward performance by atlocating more cars to a

company that is originating more grain than its competitors on a ftain run. A CWB

study concluded that the introduction of space cars in L993194 significantly increased

competition as a factor in deærmining market share of elevator companies (CWB, lgg4,

p8)."

Space cars comprise up to 25 percæntof atl CWB and administered non-CWB ca¡s. The

remainder of the cars are allocated between companies based on a weighted average

13 The number of space cars allocated to a comp¿my on a particula¡ tain run is
detemrined by a fomrula- The initial calculation of cars a company will receive is the
company's available space on that train rurL minus average space for all companies on
that train run, divided by the number of torures in a rail car. ("Space" is actual unfilled
physical capacity plus the number of tonnes of $ain expected to Ue strippeA out in the
nea¡ temt for which cars have already been allocated.) If this initial allocation of ca¡s
totals more that 25 percent of the total ca¡s (including non-space cars) allocated to that
train run, each company is cut back proportionateþ.
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historical handling percentage. This figure is calculated from weekly receipts of wheat,

oats, barley and canola for the most recent 52 weela. Each week's figure is given a

declining weighting, starting f¡om the most recent week. For example, the most recent

9 weeks are given a weighting of 20, the next 9 weeks 15, and so on.

Once companies receive their total allocation by train run from the CWB, companies

have the flexibility to move cars from one train run to another. This procedure was

introduced to allow companies greater flexibility to target specif,rc facilities or train runs.

The CWB has the option of disallowing requests to nflex" cars if the change would not

fit with marketing requirements or would increase CWB costs. However, the CWB notes

that relatively few requests to flex cars are received, likely reflecting an initial allocation

of cars that fits the needs of most companies in most market conditions. As well, of the

requests that were received to flex ca¡s in 1992193 nd 1993194, over 90 percent were

approved (CWB, 1994, p11).

There is a myriad of complex operational issues involved in administering the car

allocation system. Significant changes to that system will no doubt have considerable

impact on how the CWB makes its transportation decisions. However, as long as the

CWB reüains some role in originating grain from the country and is at least partially

responsible for transportation costs to move it to port, the model develo@ in this thesis

should remain a useful decision making tool. Under this scenario, the CWB will stil

have to incorporate freight costs and relative sales values into its sales and Eansportation



decisions. Furthermore, the CWB will need to decide from where to order the grain that

is required at each port. Even if changes are made to CWB initial orders as can be done

currently with flex cars, the CWB should know how the changes witl affect farmer

returns. If the changes are negative, the CWB will require the ability to prevent the

change from occurring or negotiate compensation.

Recent discussions in the industry indicate that the next system of car allocation to be

adopted will Iikely retain some CWB influence over where grain is originated for each

destination. A proposal to move to "zone allocation" has received broad indusry support

(Manitoba Cooperator, 1995). The proposal, among other things, involves the CWB

allocating rail cars to companies on a zone basis, with each zone encompassing a number

of train runs such that the prairie region would be divided into approximately 32 znnes

(CWB, 1995). As indicated in a discussion paper prepared for the industry by the CWB,

supply information would still be provided to the CWB on a hain run level. As well,

considerations such as directional shipping and minimization of adverse freight costs by

placing cars only in favourable shipment areas will continue to be part of industry

operations. Therefore, a method by which the CWB can calculate favourable shipment

areas will still be required.
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Chapter 3

Theoretical Considerations and Model Formulation

3.1 Linear Programming

Linear programming is a mathematical method of allocating scarce resources to achieve

an objective, such as maximizing profit (Moore, pzl). It involves the description of a

real-world situation as a mathematical model that consists of a linear objective function

and linear resource constraints.

George B. Dantzig is generally acknowledged as the pioneer of linear programming. He

did much of his work during world war Ir, when he was employed by the u.S. Air

Force to search for mathematical techniques to solve mititary logistics problems. The

first workable solution method to solve linear programming problems was published by

Danøig in L947. Early applications of the technique were limited at first üo

organizations with large numbers of staff to perform manual calculations. As large

mainframe compuûers became available, application spread to a large number of public

and private sector problems. The proliferation of powerful personal computers has made

linear programming a common decision making tool in recent years for tasts as varied

as postal service route mapping and livestock feed formulation.
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The general approach to linear programming is similar for all problems. First, the

precise problem is identified, with the desired outcome expressed either as the

maximization of some measure such as revenue, proht or welfare, or the minimization

of such elements as cost, time or distance. To represent the problem as a mathematical

model, three steps areperformed: (1) identification of solution variables, (2) development

of an objective function that is a linear relationship of the solution variables, and (3)

determination of system constraints that reflect the limited resources of the problem and

which are also linear relationships of the decision variables (rr/roore, p22).

The generalized linear programming model can be represented mathematically as:

Maximize (or minimíze) Z = i"f ,j=r

subject to

n

Eo,f , (S,=,à) b, for øll i (i = I, 2, ..., m)
j=r

all x¡ ): 0

Where: Z : total value of the objective function
c.¡ : contribution per unit of activity to the objective function
x, : quantity of activity j
qj : amount of resource i consumed per unit of activity j
b, : amount of m resources available (Moore, p4l)
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As alluded to earlier, to be a vatid linear programming problem the functional

relationships in the problem must possess certain properties. They must be proportional,

additive, divisible, and deterministic. Proportionatity rqu:;;es that the rate of change of

the functional relationships is constant. For example, prices, costs and input proportions

must be constant regardless of the level of ouþut. Additiviry requires that the total

measure of outcome and the total sum of resource usage be additive. For example, the

total profit (Z) wtll equal the sum of profits earned from each individual activity. This

implies that the activities are independent - i.e., cross-product terms such as xrx, do not

arise because of interactions between some of the decision variables . Divisibitiry requires

that activities not be restricted to integer values. Determinism requires that all

parameters in the problem are known with certainty.

3.2 The General Transportation problem

Transportation problems Íìre treated as a separate topic in linear programming liærature.

The reason for separate Íeatment is that, although transportation problems can be solved

by the same techniques used for other types of tinear programming problems, there are

special solution methods for transportation problems that are computationally more

eff,rcient.
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In general, the Eansportation problem deals with the transportation of a product from

a number of sources, with limit€d supplies, to a number of destinations, with specific

demands, at the minimum total transportation cost (Moore, pL76). The general

formulation of a transportation problem with m sources and n destinations is:

Minimize Z=Y Fc.,r..
ãíí'u

subject ûo

n

Etu = t, (supply, s, at source i)
j=l

i*u = O, (dcmany' d, at destinatun j)
i=l

.ll *'¡ ): 0

Whe¡e: Z : total value of the objective function
c¡ = unit cost of mnsportation from source i to destination j
xü : quantity of product shipped from i to j (Moore, pI79)

It should be noted that this general transportation problem formulation can be

transformed into a maximization problem. For example, profit can be maximized where

profit is calculated as sales price at destination j times quantity shipped to j minus cost

of transport. The model developed in this thesis is an example of this type of

formulation.
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3.3 Sensitivity Analysis and Parametric Programming

The model parameters of a linear programming problem are rarely known with certainty

and are ¿56 ¡5uelly subject to change over time. Decision makers work with best

estimates of the model parameters but they need to know how sensitive the model's

optimized variable values are ûo changes in parameter values. The analysis of parameter

changes and their effects on linear programming solutions is referred ta as sewítivity

annlysis (Moore, p 1a0).

The most obvious method of analyzing the effect of parameter changes would be to make

a change in the original problem formulation, solve the problem again, and compare the

new solution with the old. However, such a process would be very time consuming.

Both manual and computanzrd, solution methods for linear programming problems

provide more efficient means of obtaining the same information.

Sensitivity analysis makes use of what are known as dual valucs and the ranges over

which they apply. Consider the case of a possible change in the right-hand-side value

(bJ of a conshaint equation in a linear programming problem. In the problem examined

in this thesis, an example of such a right-hand-side value would be the maximum volume

of grain that could be shipped through Vancouver in a given time period. The dual value

that is calculated for that conshaint is interpreted as the marginal value of tfuoughput

capacity at Vancouver. In other words, the value of the objective function would



inc¡ease or decrease by the amount of the dual value for a unit of increase or decrease

in Vancouver's throughput capacity. The range associated with the dual value gives the

upper and lower limits of change in throughput capacity which could be implemented

before the dual (marginal) value of throughput capacity would change.

Paranetric progranÌning is based on ideas very similar to those of sensitivity analysis.

Parametric programming investigates the changes in the optimum linear programming

solution due to predetermined continuous variations in the model's parameters such as

the availabitity of resources (Taha, p276). To continue the Vancouver throughput

capacity example, paramenic programming would entail increasing (or decreasing) the

capacity conshaint until the change just exceeds the maximum increase (decrease) given

in the range associated with the dual value. A new optimum solution (with a

corresponding new dual value and range) would then be calculated and the process

repeated using the range values in the new solution each time until the upper (ower)

range value is infinite or the solution values are beyond ttre point of inæ¡est. The

usefi.¡lness of this process will be evident rater in this thesis.
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3.4 Model Description

As previously indicated, the model developed in this thesis is a modification of the

general hansportation linear programming model. Tlne base case múel used in this

thesis can be described mathematically as follows:

onpm
Max z = 

ÐÐÐ'*'s,'E - ÐÐ Ðr* **

Subject to:

ix* = Q,, for each i and each j
k=l

Sa . D* for each i, k, an"d I

Po
EX¡o = ÐS* for each i an"d each kj=r t=r

Where: i : grade of grain; i : 1, 2, ..., î
þ : destination of grain; k : 1, 2, ..., fr
I - sales pricei I : 1, 2, ..., o
j : origin of grain; j : 1, 2, ..., p
Pø : price per tonne for grade i shipped to destination k

and sold for price I
S*¡ = thousand tonnes of grade i sord at destination k at

price I
Ci* = per-tonne cost of hansporting and handling grade i

shipped from origin j ûo destination k
4* = thousand lonnes of grade i ship@ from origin j to

destination k



thousand tonnes of grade i available at origin j
thousand tonnes of grade i demanded at destination
k at price I

The objective function (Z) states that the model is to maximize price times quantity sotd

at each Price, minus the cost of transporting and handling grain from origin to destination

(i.e. maximizænet on-farm revenue). The first constraint states that shipments from each

origin must equal the supplies available at that origin. The second constraint states that

supplies sold at each price level are limited by the volume that customers are willing to

purchase at each price. The third constraint states that the volume shipped must equal

the volume sold.

In addition to the base case scenario represented in the above equations, other scenarios

will be analyzæd to determine the sensitiviry of the outcome to changes in such factors

as rail freight rate levels, poft handling capacity, relative sales values, freight and

handling costs, and supply distribution.

Q¡¡ :
Dru:
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Chapter 4

Data and Description of the Model

4.0 Data

4.0.1 Suppty Dota

T\e L994/95 CWB initiat payment list includes 37 grades and protein contents for wheat

(including durum). Supply data for these grades has been grouped into 11 grade

categories to make data manipulation and calculations manageable. The grades are

grouped ûogether according to which grades are generally marketed at similar relative

prices and to eliminate grades that rarely account for significant sales volume (e.g. the

price spread between Vancouver and St. I¿wrence ports for #1 Canada prai¡ie Spring

Red wheat is usually identical to the spread between thoseports for the f2grade). These

groups are formed according to advice from CWB grain raders. The 11 grade

categories used are:

lCWRS
2CWRS
3CWRS

(#1 Canada Western Red Spring Wheat)
(f) Canada Western Red Spring Wheat)
(#3 Canada Western Red Spring \MheaÐ



CWFW (Canada Western Feed Wheat - includes #4 and #5 Canada
Western Amber Durum Wheat)

CPSR (Canada Prairie Spring Red Wheat)
CPSW (Canada prairie Spring White Whear)
CWES (Canada Western Extra SEong Wheat)
CWSWS (Canada Western Soft Whiæ Spring Whear)
CWRW (Canada Western Red Winær Whear)
l/2cwAD (#l and f2 canada vy'estern Amber Durum wheat)
3CWAD (#3 Canada Western Amber Durum Wheat)

Supply data for each of these grades were obtained electronicalty from the CWB. The

data used is the number of tonnes of each grade that were shipped by rail from each of

the 888 stations during 1994195. These hgures exclude truck shipments, which would

be mainly destined for Western Canadian domestic mills or northern U.S. customers

(elevators/feedlots). Western Canadian domestic mills are therefore not included in the

list of potential sales (described in later section) and the model does not attempt to

optimize shipment directions for those Western Canadian domestic sales. Similarly, the

effect on supplies or demand of truck shipments to the northern U.S. is ignored in this

thesis, although these shipments should of course be considered in estimating supply

distribution and demand for rail shipments to the U.S. if the model is used in actual

operations.

The supply numbers represent the number of tonnes that were actually shipped by rail

from each station in 194/95. Allowance for local use and carryout (ending stocks) has

already been made. These numbers do not represent total production from which local

use and carryout must be factored out.
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4.0.2 Freight and Handling Costs

Data for freight and handling costs were obtained electronically from the CWB. These

costs are provided from each station to each of eight destinations:

Vancouver (VC)
Prince Rupert (PR)
Thunder Bay GB)
St. I¿wrence (SL)
Churchill (CH)
Minneapolis (MP)
Pacific Northwest (p!Ð
Gulf of Mexico (GL)

Vancouver, Prince Rupert, St. Lawrence, Churchill, the Gulf and the poru of the pacific

Northwest (States of Washington and Oregon) are export ports. Thunder Bay is included

üo represent sales to Eastern Canadian mills. Minneapolis is chosen to represent sales

into the U.S. domestic market.

Rail freight rates used are those that were in effect for single car movement in September

L995. Rates quoted in U.S. dollars per car were converted to Canadian dollars per tonne

at an exchange rate of L.3793. For those routes for which rates were unavailable (e.g.

shipments from stations on CP lines to Churchill, which is served only by CN), a very

high rate ($ggg per Eonne) was inserted to ensure no shipments were made on that route

in the model.
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For movement to Gulf ports, it is possible to use all rail or combinations of rail and

barge movement from various points along the Mississippi river. The data in this thesis

represent rail movement to Minneapolis and barge movement thereafter. Whatever is

currently the cheapest alternative could be used in the model.

Handling costs include "Seaway" shipping from Thunder Bay to St. I-awrence poffito,

"fob" costs for each port to load the grain into ocean vessels, and "other" costs. "Other"

costs could include anything from cleaning charges ûo documentation fees, storage, or

estimated costs for longer rail car turn around time. Note that fob and other costs will

only affect shipment direction to the extent that they differ between destinations. (If

these costs rise uniformly across all destinations, the shipment pattern will remain the

same). No costs are included in the "other" category for purposes of this thesis.

4.0.3 Weighted Freigltt and Harùling Costs

To reduce the number of calculations that must be made in the linear programming

model, the supply and freight data for the 888 stations were sorted into 49 groups called

shþing blocks. Shipping blocks contain several sections (train runs) of railway track

ra Note that freight rates for rail movement direct from prairie elevators to St. l¿wrence
ports could be used if this route becomes cheaper than Seaway movement (this is not
curently the case).
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that are locaæd in close geographic proximity to each other. These blocls were used in

the 1970s for purposes of car allocation and were based on railway operational

requirements at that time. Freight and handling costs for each shipping block were

calculated using the supplies at each station to weight the result. These weighted freight

and handling costs for each grade are contained in the tables in Appendix I.

4.0.4 Sales Oppomtníties by Grade and, Destinntion

To portray the demands for each grade at each destination, a table was created (Appendix

II) listing the volumes that could be sold at each price level at each destination. This

table was created based on advice by CIVB grain traders. Although actual sales prices

are confidential, this table is intended to be representative of L994/95 poæntial sales

volumes and relative prices.

For each grade, several price levels with associated volumes are listed. As a monopoly

exporter of Western Canadian wheat, the CWB is able to price discriminate based on

customers' willingness to pay, rather than all customers paying a competitively-

deærmined market clearing price for the same grade of grain. This ma¡ket structure is

re'presented in the model by estimating maximum volumes that could be sold at each

price level at each port. For example, at the top price level for ICWRS, it is estimated

that 980,000 tonnes could be sold at Vancouver. At US$20 per tonne less, an additional

280'000 tonnes could be sold, etc. The top price level might represent one or two
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countries who pay top price for quatity, guaranteed supply, diversification of supply or

other reasons. Customers at lower price levels might be willing to pay less for such

services and/or may be etigible for export subsidies from Canada's competing wheat

exporters.

For destinations where CWB sales have not traditionally been made (e.g. pNW ports),

it was necessary to assume customers would be willing to purchase thei¡ CWB wheat at

volumes and prices equivalent to the nea¡est traditional port. For example, prices and

volumes at PNW ports are duplicated from Vancouver and prices and volumes at Gulf

ports are duplicated from the St. Lawrence.

Note that this table lists only sales "oplrcrtunities" and not actual sales. Sales

commitments would be selected from among these opportunities based on maximization

of net on-farm revenue.
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4.0.5 Calculatíon of Net On-Farm Rerurns

Net on-farm returnsrs a¡e calculaæd for each shipping block using the prices for each

sales opportunity and the weighted average freight/handling cost. Tables showing the

results of this calculation are attached as Appendix Itr.

4.1 Model Description

4.1.1 Sortware

All data and ouþut for this model was contained in I-otus I-2-3. The optimization

software used was WhatsBest!, produced by Lindo Systems Inc. WhatsBest! is a

spreadsheet add-on so all calculations were made within Lotus l-2-3. The ouþut

therefore appears somewhat differently than taditional optimization software.

15 Although the temr "on-fa¡rr returns" is used, what is actually being maximized is
returns fob the .hipping elevator. Famrers face costs to tucÈ thefu grain to these
elevators but these costs are ignored in this model. Maximization of otr-fa*t and at-
elevator net returns would likely produce the same result.
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4.1.2 Objective Function and Constraínts

Although several constraint formulas change depending on the scenario being analyzd,

the objective function formula remains the same in e¿ch case. In the example of the

1CWRS base case ouþut (first grade ouþut in Appendix IV), the objective function

formula is embedded in the cell containing total net revenue. The formula calculates

total net revenue by multiplying per-tonne net revenue for each block for each sales

opportunity times the number of tonnes shipped from that block to that sale.

The first constraint in the base case is that all supplies in each block ("Balance to Move,'

column) must be shipped to some sale. Second, the quantity ship@ through each port

must not exceed ttre port's physical handting capacity. In the base case capacity

constraints are imposed only on Vancouver and Prince Rupert. The thi¡d conshaint

dictates that total shipments against each sales opportunity must not exceed the maximum

volume for each of those sales oppornrnities. Finally, the fourth constraint restricts the

additional volume that can be gained by adding a non-traditional port to the list of

destinations. For example, when adding PNW ports to the traditional west coast ports

of Vancouver and Prince Rupert, the prices and volumes at Vancouver in the Sales

Opportunities table were duplicated in the PNW. By adding another port, it may be

possible to increase total sales at each price level by, for example, being able ûo serve

customers who are picking up U.S. grain in the PNW who might filt part of their ship

with Canadian wheat but do not want to travel to a second port (e.g. Vancouver) to do



so. However, it is unlikely that this extra business would be equivalent ûo Vancouver's

volume. The fourth constraint therefore limits the volume increase caused by the

addition of PNW and Gulf ports to no more than 25 percent of the west coast and east

coast volumes respectively.

4.1.3 Modcl Output

The critical ouþut in terms of making directional shipment decisions is the recommended

volume to ship from each station to each destination. This information is contained in

Appendix IV listing shipments against all sales opportunities. Results summarized by

block and destination are also included in Appendix IV.
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Chapter 5

Results

5.0 Base Case

As described in previous chapters, the base case scenario examines the results of the

model when the input includes 1994195 supplies, Iggslgífreight rates (i.e. post WGTA)

and the estimated sales opportunities ttrat are intended !o be representative of L994/95.

No binding capacity constraints are imposed on any of the destinations.

All other consfraints are standard. The inclusion of PNW ports is allowed to increase

total West Coast shipments by up üo 25 percent. Likewise, the inclusion of the Gulf

ports is allowed to increase total St. I¿wrence/Gulf shipments by 25 prænt AII

available supplies must be ship@ against some sale and shipments against each sales

opportunity cannot exceed the quantity demanded.

The results of the base case for each grade a¡e included as Appendix IV and are

summarized below.
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Table 2

Base case: shipments by Grade by Destination (000 tonnes)

PNW and Gulf

The results of the base case are most interesting when compared with the results of other

scenarios. Inoking at the base case itself, however, one can observe that the larger

volume grades (CWRS's, CWAD's) are shþed to most ports in significant quantities.

The remaining grades tend to move mainly to Vancouver or Prince Rupert with a smaller

portion moving east and none moving south with the exception of CWES. In the case

of CWSWS and CWRIV, these grades are produced mainly in Alberta with small

quantities in Saskatchewan and very little (CWRW only) in Manitoba. Being much

closer to west coast ports, net revenue is maximizrÀ when these grades are both shipped

entirely through Vancouver.

Grade\Dest'n vc PR TB SL CH MP PW GL

lCWRS 3,650 1, 110 200 1,000 0 500 278 2æ

2CWRS 1,399 390 534 1,000 300 300 60 t25

3CWRS 700 300 233 0 119 0 75 0

cwFw 560 23 50 ro7 0 0 0 0

CPSR 350 105 233 0 0 0 0 0

cPsw 350 90 45 0 0 o 1 0

cwEs 140 60 0 0 0 183 t2 0

cwsws 247 0 0 0 0 0 0 0

cwRw 72 0 0 0 0 0 0 0

llzcù,tAD 228 53 160 L,425 0 400 70 303

3CWAD 70 8 0 1,122 0 0 11 8

Total Tonnes 7,766 2,L39 1,455 4,654 419 I,383 507 636

% by Dest'n 41.0 tt.3 7.7 24.5 )) 7-3 2.7 3-4
are vancouver,

t vr. ¡4w¡vuw,
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In the case of CPSR and CPSW, the dividing line between east and west favourable

shipment a¡eas lies just east of the Manitoba/Saskatchewan border. Therefore, most

Manitoba supplies are shipped east. In the case of CWBS, strong demand in the U.S.

domestic market pulls a significant portion of that crop ûoward Minneapolis (and onward

from there ûo U.S. mitls).

One comment should be made on the shipment directions for CWRS and CWAD grades.

Although significant portions of these grades are shipped east and/or south, this does not

necessarily mean net on-farm revenue is higher for those shipments than for any west

coast alûernative. In fact, net revenues for eastward or southward shipments are often

actually lower than westward shipments would have been. In these.u*o, however, sales

opportunities at west coast ports at those atEactive prices have al¡eady been filled by

supplies moving from closer (more westerly) supply points. The model is merely

choosing the next best alternative which in these cases is eastward or southwa¡d

movementl6. In the smaller volume grades, west coast sales opportunities were less

16 It should also be understood tlnt in this example famrers delivering to points just east
of the west coast favourable shipment area do not receive significantly lõwer prices for
their grain than the neighbour to the west just because the more easterþ fann-e1s grain
is being .hipped east or south. CWB shipment decisions for a particular grade of grain
are distinct from each famre/s freight deduction. The farrre/s freight deduction is based
on a blend of all wheat shipments over time, which results in a sr¡rooth grid of deductions
that a¡e distancæ-based. In this example, the more easterþ famrer *ould have deducted
from her initial payment cheque a freight cost that is slightly hígher t}¡an the mo¡e
we.sterþ famre/s. The difference would be due entireþ to thei¡ respective d.istances from
west coast Poft, as opposed to being based on actual shipment direction. This system
more closely parallels what would happen in an open rnrket system tlnn one in which



likely to be filled, resulting in a smaller portion of those grades being pushed east or

south.

This observation leads one to the obvious inquiry as to whether west coast sales volume

could be expanded beyond the maximum demand at each price level identified for this

thesis. This is a question for CWB marketing personnel to explore. The results of the

model should assist in guiding this process since one can derive from the model's results

the minimum price necessary at the west coast to make a switch in movement direction

from an alternative destination. This minimum price would be determined by observing

the western-most station that is not actually shþing west. Any west coast price that

results in a net on-farm revenue at that station that is higher than that which is achieved

by shipping in the direction given by the original model result would encourage re-

directed shipment. Of course, re{irecting shipments in this manner is dependant on

finding additional customers willing to purchase at or above that price and ensuring that

physical capacity is in place to handle the shipment.

more abntpt famrgate price differences result from paying famrers basis actual shipment
di¡ection.
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The base case results for ICWRS are displayed in Figure 1, entitled "Shipment Areas -

IC\VRS Base Case". Figure 2 displays the same results in a simplif,red form, where

several destinations a¡e combined to show more clearly movement east, west and south.

One can observe in these figures that the dividing line between east and west shipments

is in central Saskatchewan and that most Manitoba supplies are ship@ south to

Minneapolis or the Gulf. For reasons inctuded in the following section on Churchill, no

sales opportunities at that ¡rort were considered in the base case for this grade.

50



\
--..----.c

*
*

ta*t.

l.:
rro
a

a'L

a

Figure 1

Shipment Areas - l CWRS Base Case
+Churchill
+Gulf
rMinneapolis
oMixed
vPNW
*prince Rupert
rSt. Lawrence
oThunder Bay
oVancouver

.**
*

?;i



^.a^a¡^
1

4rr.aa^ri
L
l 

^
l^

Figu re 2
Shipments by Direction - l CWRS

oEast
LrMixed EasVSouth

i*Linx"ä::r,

Base Case

l 
^^lÂAA

ätî.^f'#*"*

;@'(Ð o

^-'A
,A

-t ¡ ïìffi I

I

l

I

i

I

l



5.1- WGTA Yersus Base Case

For the fust variation on the base case scenario, rail freight rates were adjusted

downward to the WGTA subsidized levels of L994195 and the model was optimized

again. The shippers' share of the rail rate n 1994/95 was 48.5 percent of the total. The

WGTA scenario is run under rail rates equal to just less than half those in the base case

for movement to Canadian destinations. Because the WGTA subsidy did not apply úo

movement into or through the U.S., rates to those destinations were not changed from

the base case (movement to the U.S. via Thunder Bay is ignored).

Compared to the base case, therefore, the WGTA scenario is based on freight rates to

U.S. destinations that are not changed, rates to Vancouver, Thunder Bay and Churchill

that are reduced by 51.5 percent, and rates ûo Prince Rupert that are lower by 51.5

percent plus an additional amount sufficient to make the cost equal üo Vancouver (the

port parity provision of the WGTA). Total freight rates to the St. I¿wrence destination

a¡e reduced by less than 51.5 percent, however, since the St. I¿wrence Seaway rate ($25

per tonne) beyond Thunder Bay was not affected by the WGTA (grain movement to the

St. I¿wrence is most often by rail to Thunder Bay and by waûer after that poinÐ.

One would expect, therefore, that compared to the base case the WGTA scenario would

result in less movement to the U.S., more movement to Vancouver and Prince Rupert,

and less movement through the St. I-awrence Seaway.



Also, to the extent that the sales opportunities figures used in this thesis a¡e close ûo

reality, the results of the WGTA scenario should be close to the movement pattern which

actually occurred n 1994195.

fire results of the WGTA scenario for each grade are contained in Appendix v and are

summadzed below.

Table 3

WGTA scenario: shipments by Grade by Destination (fi)O tonnes)

comparing the WGTA scenario with actual movement n rgg4lg1 the destination shares

a¡e similar' vancouver had a 43.8 percent share of actual movement, compared with

G¡ade\Dest'n vc PR TB SL CH MP Plv GL
lCWRS 3,461 1,720 200 1,000 0 2M 278 75
2CWRS 1,8U 390 534 1,000 300 0 60 0
3CWRS 700 300 233 0 137 0 56 0
cwFw 560 180 0 0 0 0 0 0
CPSR 350 203 136 0 0 0 0 0
CPSW 350 134 0 0 0 0 3 0
cwEs 140 60 0 0 0 180 15 0
cwsws 247 0 0 0 0 0 0 0
cwRw 72 0 0 0 0 0 0 0
TIaC\T{AD 228 98 160 1,425 0 400 25 303
3CWAD 70 30 0 1,093 0 0 0 26
Total Tonnes 8,002 3,115 1,263 4,519 437 784 437 M
% by Dest'n 42.2 t6.4 6.7 23.8 2.3 4.1 2.3 2.t



42.2 peteænt in the WGTA model ouþut above. Prince Rupert had 2L.7 percent of

actual, 16.4 in the model, Thunder Bay 2.9 percent (6.7 in model), St. I¡.wrence25.9

Q3.8 in model), Churchill 1.4 percent (2.3 in model) and U.S. destinations 4.3 percent

(8.5 in model) (Source for actual numbers: CGC, 1995). The main differences between

actual results and the model results a¡e in Prince Rupert, which was higher in reality than

in the model, and U.S. movement, which was lower in reatity. Prince Rupert's share

of exports was exceptionally high in 1994195 compared to previous years. There may

have been operational reasons for this result that the model was not able to represent.

AIso, the model used in this thesis does not account for any extra costs of moving grain

into the U.S. such as duties, documentation fees or any additional charges for inspection

or cleaning at U.S. ports (or, alternatively, price discounts for shipping uncleaned grain).

Beyond these factors, actual movement will likely always differ somewhat from a

calculated optimum due to imperfect information and other operational considerations.

Notwithstanding these considerations, the data used in the model and the model itself

result in a shipment pattern that closely mirrors reality for 1994195.

Compared with the base case, the WGTA scenario results also conform to theoretical

predictions of the impact on movement patterns of removing the WGTA subsidy. When

the tilGTA is removed (i.e. the base case becomes the operative model), prince Rupert

volume drops by 976,000 tonnes or from 16.4 percent to 11.3 percent of total shipments.

Vancouver's sha¡e also drops by 236,000 tonnes or from 42.2 to 41.0 percent. St.

I¿w¡ence shipments inc¡ease stightty by 136,000 tonnes ei.B to 24.5 percent) and



Churchill's drop slightly by 18,000 tonnes (2.3 to 2.2 prcent). The biggest increase

occurs in movement to or through the U.S., with Minneapolis increasing by 599,000

tonnes (4.1 to 7.3 percænt), PNW ports by 70,000 tonnes (2.3 to 2.7 percent) and Gulf

ports by 232,000 tonnes Q.I to 3.4 percent). In total, the volume of wheat that shifted

from one destination to another as a result of removing the WGTA was 1.2 miltion

tonnes or 6.5 percent of total movement.

Figures 3 and 4 also display the WGTA scenario results for ICWRS. One can observe

in these figures the smaller shipment area for U.S. destinations relative to the base case

as well as the reduced number of stations shþing to prince Rupert.
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5.2 Constrained Vancouver Capacity

The Port of Vancouver has grown in importance to the Canadian grain industry as

ma¡kets for grain have shifted from Europe to destinations most economically served

from Canada's west coast. As a result, in many years the demand for Vancouver's 1rcrt

facilities has exceeded its physical capacity to handle grain. The port's throughput

capacity is affected by rail car unloading facilities, coordination of vessel arrivals and rail

car arrivals, planning anival of grain by grade to ensure the port is not "plugged" by

grades not in demand, labour/management relations, and so on.

The Grain Transportation Agency released a report in L99L that projected grain

transportation and handling requirements at the west coast n 1995/96 and 2000/200L

(GTA, 1991). In that study, the "historically sustainable level" was one measure used

to estimate the throughput capacity of west coast ports. This level was calculated as the

best four week average handle achieved at each port since L986/87, with that nbest" level

then extended to cover a 12 month perid. Based on this calculation, Vancouver could

handle 16.2 million tonnes of grain ¿¡1nurlly.

The fi.ve year historical share of Vancouver shipments by grain from 1990 /9L to lgg4tg5

shows that wheat and durum constituted 70 percent of Vancouver's total handle over that

period (CGC, 1991-1995). If one assumes that this share would continue ûo be available

to wheat and durum shipments and that the GTA f,rgure is an accurate estimate of future



Vancouver capacity, the capacity limit for wheat and durum would be 11.3 million tonnes

annually.

If the ouþut of the model in this thesis suggests that more than 11.3 million tonnes of

wheat be shipped via Vancouver, some method of re-allocating the excess tonnage to

other ports would have to be found. This situation could occur since each grade's

movement pattern has been optimized separately, without considering the volume of other

grades moving through Vancouver. The technique of parametric programming will hetp

accomplish the re-allocation in a least-cost manner. It will also provide information that

makes it possible to calculate the cost of this re-allocation relative ûo the original optimal

movement pattern. When this cost is known, it can be used in discussions regarding

whether Vancouver's throughput capacity should be increased a¡d at what maximum

costl7.

The base case scenario used in this thesis does not result in movement through

Vancouver that exceeds the port's capacity. However, to demonstrate the parametric

programming technique, which could be used in future situations, one can assume

shipments through Vancouver must be reduced by 5 percent relative ûo the base case

ouþut. This would mean a reduction in shipments of 388,000 tonnes.

17 In a move that will add to Vancouvefs throughput capacity, Saskatchewan Wheat Pool
and Cargill Ltd. just recently announced plans to build a new grain temrinal in
Vancouver, possibly to be operational in 1999 (Vancouver Port Corporation, 1995).



To accomplish this reduction in a least cost manner, parametric programming must be

applied to each grade. The results of this a¡e attached as Appendix VI. For each grade,

this ouþut sta¡ts with the original, unconstrained ouþut and lowers the Vancouver

capacity conshaint to just below the lower limit of the range to which the dual value of

Vancouver capacity applies. The model is re-optimized with an accordingly new dual

value for Vancouver capacity calculated. This process repeats itself a defined number

of times.

To apply tfre 5 percent overall reduction in Vancouver shipments across all grades, one

needs üo examine the dual values generated in the paramehic programming. The lowest

dual value across all grades is selected fi¡st. In this case, it is the $1.80 dual value

generated for ICWRS. The lower limit of the range to which this value applies is

3L,730 tonnes lower than the current capacity consEaint of 3,650,000 tonnes. That is,

3L,730 tonnes of 1CWRS could be re-directed from Vancouver to another destination and

the objective function value (net on-farm returns) will be lowered by $1.80 per re-

di¡ected tonne. In other words, if the 31,730 tonnes are re-directed to the next best

alternative destination, farmers as a group will be worse off by $57,114 ($1.80 times

31,730) compared to being able to ship that grain through Vancouver with no capacity

constraint.
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To reach a total reduction in Vancouver shipments of 388,000 tonnes, this process is

repeated, always selecting the lowest dual value (or marginal cost of re-directing

shipments) amongst all grades. The final result is depicted in the following table.

Table 4

Parametric Programming Results - vancouver shipment Reductions

Grade Tonnes Re'Directed Revenue Loss

lCWRS 323,490 $644,000

2CWRS 37,470 $121,000

3CWRS 0 $o

cw"Fw 4,LlO $18,000

CPSR 20,826 $91,708

cPsw 0 $o

cwBs 0 $o

CWSTTVS 0 $o

cwRw 2,ru $7,000

1/2CWAD 0 $0

3CWAD 0 $0

Total 388,000 $881,708

As might be expected, when shipments were re-direcæd from Vancouver they added to

the volume shipped via the other two west coast ports. In the case of 2CWRS, the re-

directed üonnage all passed through PNW ports. For ICWRS, the re{irected portion
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was split between Prince Rupert (320,000 tonnes) and PNW (3,000). For the other three

grades which had wheat re-di¡ecæd from Vancouver, it all went to Prince Rupert.

In this hypothetical case for one year of shipments, wheat farmers as a group would be

better off if they were to invest up to $881,708 to increase the throughput capacity of the

Port of Vancouver to eliminate the capacity constraint. This same üechnique could be

used by the grain industry using actual data over a number of years to help make

investment decisions regarding that port's capacity.

5.3 Effect of Prince Rupert Freight Premium

Removal of the WGTA has had two major impacts on the port of Prince Rupert. First,

higher freight rates have affecæd the economics of shipping to the west coast in general.

Second, removal of the WGTA's port parity provision has made it more expensive to

ship grain to Prince Rupert relative to Vancouver, whereas previously the two ports were

equivalent. The following table generated for 1CWRS demonstrates the separate impact

of removal of port parity. For the "Parity" results (i.e. reinstatement of port parity) the

model uses the base case data with the exception that Vancouver and prince Rupert rail

rates were made equivalent (equivalent to the post-WGTA Vancouver rates). The results

of the base case and wGTA scenarios are included for comparison.



Table 5

rmpact of Port Parity: lcwRs shipments by Destination (Ofi) tonnes)

vc PR TB SL CH MP PW GL

Parity (ønnes) 3,040 r,72O 200 1,000 0 500 278 2æ

Parity (share) 43.8 24.8 2.9 14.4 0.0 7.2 4.0 2.9

Base (tonnes) 3,650 1,110 200 1,000 0 500 278 2m

Base (share) 52.6 16-O 2.9 I4-4 0.0 7t 4.0 2.9

WGTA (ûonnes) 3,461 1,720 200 1,000 0 2M 278 75

WGTA (share) 49.9 24.8 2.9 14.4 0.0 2.9 4.0 1.1

One can see from the results that the ports of Vancouver and Prince Rupert are in di¡ect

competition with each other to attract supplies. Relative to the base case, the only

change in destination share caused by the re-instatement of port parity is to shift

shipments from Vancouver to Prince Rupert. Prince Rupert's share in the ,parity,

scenario is identical to that in the WGTA scenario but this is due to shipments to that

port being restrained by the capacity constraint imposed on Prince Rupert. One can

determine from the dual values on that capacity constraint that the V/GTA scenario does

in fact result in more shipments to Prince Rupert than the 'Parity' scenario. This is to

be expected, since the WGTA scenario also includes the impact of lower overall rail

freight rates, which increases shipments to the west coast in general. The majority of

the impact on Prince Rupert from removal of the WGTA, however, is caused by the

removal of port parity.
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5.4 Changes in Relative Port Values

The volume of 'Western 
Canadian grain that is shipped via a given port is dependent on

the distribution of supplies, freight and handling costs to each port, and the value of grain

fob each port. A frequentty-changing freight cost is the rate for barge movement of

grain to Gulf pofs via the Mississippi River system. As barge rates increase, net

revenue derived from shipping grain using that route decreases and optimal shipment

patterns may change. Changes in the relative value of grain at one port(s) relative to

others could have a similar impact. Relative port values could be affected by events such

as changes in importing countries' demand or changes in the ocean freight market. The

scenario examined in this section is an example of the latter.

The Panama Canal is currently an important conduit for grain shipments from Gulf of

Mexico ports to customers accessed from the Pacific Ocean. The canal has been

operated on a break-even basis by an agency of the U.S. government since it was built,

but it is scheduled to be taken over by the Panamanian government in 2000. This

transfer may result in significantly higher toll charges for ships passing through the canal.

One impact of higher toll charges could be lower fob values for grain shipped via the

Canal.

Although the CWB does not ship significant quantities of wheat through the panama

Canal, the U.S. does. To estimate the proportion of wheat shipped from the U.S. that



passes through the Canal, L994/95 U.S. wheat exports by port and destination were

examined. Wheat shipped from west coast ports to Europe, Africa and other

destinations most easily accessed from the Atlantic Oc€an was assumed to pass from west

to east through the Canal. Wheat shipped from Gulf and east coast ports to the pacific

Rim and other destinations most easily accessed from the Pacific Oc€an was assumed to

pass from east to west through the Canat. Using this method, it is estimated that

insignificant quantities are shipped from west coast ports via the Canal. However,26.9

percent of expoß from east coast ports did past through the Canal in that crop year

(USDA, 1995). This implies that east coast shipments (and fob prices) could be affected

more than west coast shipments by a rise in panama canal toll charges.

An article published in the Southern fournal of Agriculturat Economics (Fuller, 1984)

examined the potential increases in toll charges that could occur. While the authors did

not examine charges for wheat, they did suggest that charges for sorghum could increase

from 2.5 cents per bushel to 6 cents. The model used in this thesis was re-run assuming

that charges for wheat would increase by this same amount, which translates into

Cdn$1.78 per tonne (exchange rate : L.3793). It was further assumed that the effect

of the increase would be to decrease the fob value of all grades of wheat by Cdn$1.78

at all east coast ports, i.e. Gulf, St. I¿wrence and Churchill.

The results of this optimization were exactly the same as the base case scenario. This

interesting result is probably because the sales opportunities fed into the model have



fairly wide gaps between prices at each port. The $1.78 drop in fob values was not

enough to trigger a re-di¡ection. If the sales opportunity values were more continuous

rather than listed in discrete jumps, or if the initial optimum were less stable (i.e. less

difference in net revenue for one direction versus the other at marginal stations), a shift

in shipments would have occurred.

The article in the Southern Journal is more than ten years old. An attempt was made to

update the possible increase in toll rates by applying the same percentage increase ûo

current rates as was applied ûo the one in existence at the time of the articte. The current

rate of approximaûely US$2.46 per tonne was increased by 140 percent. This resulted

in an increase of Cdn$4 .75 per tonne. When the model is run dropping east coast values

by this amount, shipments through the St. I¿.wrence and Churchill remain the same but

shipments through the Gulf decrease by 125,000 tonnes, as shown in Appendix VII.

5.5 Sensitivity of Churchill Volume

The viability of the Port of Churchill is largely dependent on the volume of grain that

is shipped through the port each year. Managers of ttre port would be interested in the

sensitivity of Churchill shipments to changes in freight and handling costs as well as to

sales values at the port. These can be examined within the model by changing Churchill

sales values relative to the ottrer ports and/or changing freight and handling costs (the



impact of changing sales values is the same as the opposite change in freight and

handling costs - an increase in sales value can be represented as a decrease in costs or

vice versa).

As one example, the model's ouþut was examined to determine the sales prices at which

Churchill's volume would be maximized (i.e. fitl all sales opportunities available at that

port) and' alternatively, minimized (i.e. shipments drop to zero). Sales opportunities of

up to 300,000 tonnes were identified at Churchill for each of 2CWRS, 3CWRS and

CPSR. Dual values and ranges in the original optimal output were examined üo

determine the upper and lower prices to maximiz,e and minimize Churchill shipments.

The following table summarizes the results.

Table 6

Sensitivity of Churchill Yolume: Shipments by Grade (Ofi) tonnes)

In the base case, 300,000 tonnes of 2cwRS, 119,000 tonnes of 3cwRS and no cpsR

were shipped through Churchill. The results in Table 6 show the price of 2CWRS would

have to drop by $18.48 per tonne before less than 300,000 tonnes would be shipped.

Base Cåse SaIe hice hice at Which Ship-

ments = 3(X),(XX)

Price at Which Ship

ments = 0



However, it wouldn't take a much further drop in price to eliminate all 2CWRS

Churchill shipments.

The base case 3CWRS price is comfortably in the middle of a fairly wide price range so

at least some of this grade is likely to remain in Churchitl's favourable shipment area

unless prices change dramatically.

The price for CPSR, on the other hand, would have ûo rise by more than $29.11 per

tonne relative to the base case before any of this grade would be ship@ through the

port.

This type of analysis can of course be performed for a much greater variety of relevant

prices and costs to help the CWB and Churchill managers determine the likely impact

of various price and/or cost reductions and increases on Churchill's grain business.

Some cautionary comments should be made on the Churchill results in this model. There

are a number of factors that could affect actual volume moving through that port. For

example, if additional grades could be offered for sale, volumes might be increased. To

test this possibility, sales opportunities at churchill for lcwRS, cwFw, l/2cwAD and

3CWAD were inEoduced into the model. The prices were assumed ûo be at the same

discount Ûo mid-range St. I¿wrence sales opportunities for those grades as the discount
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for 2CWRS, 3CWRS and CPSR - the grades included at Churchilt in the original model.

Maximum sales were also assumed to be 300,000 tonnes for each grade.

When the model was re-run using these new sales opportuntities, the result was 300,000

tonnes of each grade shipped via Churchill, with the exception of CWFW, of which

17,000 tonnes was shipped. In the base case, 419,000 üonnes were shipped through

Churchill. If the extra grades are added, the port would handle 1,336,000 tonnes

(assuming it had the physical capacity). This additional Churchill volume was re-directed

from a variety of other Poft, depending on the grade. This outcome, which dramatically

affects the results for Churchill, demonstrates the need to clearly identify all possible

sales opportunities before concluding there would be no more grain to be shipped through

Churchill.

5.6 Sensitivity of St. Lawrençs Velnme

Sensitivity analysis similar to that used for Churchill can be performed for any

destination. St. I¿wrence Seaway interests might be particularly concerned about the

sensitivity of shipments through their facilities due to recent changes in government

marine policy. The new policy announced in December 1995 (Iranqport Canada, 1995),

calls for significant privatization and/or commercietization of ma¡ine facilities, such as

the Seaway and ports, as well as removal of most government subsidies. Although future



user fees are difficult to predict, it seems certain they will rise with privatization and

removal of government subsidies.

The optimization model w¿u¡ run using th¡ee different user fee inc¡eases. The St.

I¿wrence Seaway cost used in the base case ($25 per ûonne) was increased by $2 per

tonne, then $5 and $20 per tonne. The model war¡ run under these different Seaway cost

levels for 1CWRS shipments. At both the $2 and $5 increases, the St. Lawrence's share

of shipments did not change. The only change was in the objective fi,rnction value (ûotal

net on-farm revenue), which decreased due to the higher fees being paid. At the $20

increase, the Seaway's sha¡e.of totat 1CWRS shipments declined from 1 million tonnes

(14.4%) to 200,000 tonnes Q.9Vo). Inûerestingly, of the 800,000 tonnes re{irected,

600,000 tonnes was shipped to the Gulf and 200,000 went to Vancouver. A complete

parametric analysis could of course be performed if Seaway interests wished to obtain

more precise information regarding the poæntial impact on Seaway volume of changes

in user fees.

5.7 Distribution of Increased Carrryover Stocks

In some years, it may be necessary or advantageous ûo carry greater-than-normal

invent'ory (carryover stocls) into the following crop year. Ingistical difficulties may

make this necessary or anticipation of higher prices may make it advantageous.

7L



If the CWB decides to increase carryover to above-normal levels, it must decide where

on the prairies those extra stocks should be stored. Storing them at port position or in

other commercial storage facilities is generally not an option given the small size of

western Canada's storage capacity relative to production and throughput requirements.

Farm storage is the only realistic option.

Because the next crop year's production and demand patterns would not be known at the

time of the storage decision, it would also not be known to which destination the

carq/over stocks will be shipped. The least-risk option, in ærms of maximizing current

and future net revenue, would be to leave the stocks in the regions where the current

year's lowest net-farm returns a¡e found. These regions will most often be close to the

centre of the prairies, furthest from the sales destinations.

One complication that arises, however, is that the CWB must ensure some form of equity

of delivery opportunity amongst farmers from all regions in the area it seryes. This

responsibility has haditionally been interpreted to mean all farmers must be able to

deliver an approximately equal proportion of thei¡ crop within a crop year. An

alternative to this approach might be to pay storage fees to some farmers who have to

(or offer to) carry larger inventories of grain for eventual delivery üo the CWB. These

storage fees would be paid from the pool accounts and would therefore be compensation

paid by farmers who delivered earlier to those who deliver later. (This type of

mechanism could also work within the year if decisions are made to draw grain from



certain areas for logistical reasons and leave other regions until later in the year but pay

those farmers storage fees as compensation.)

The ouþut for 1CWRS in Appendix VIII demonstrates one example of how increased

carrJ¡over stocls could be stored. For this hypothetical example, it is assumed that

available stocks a¡e 10 percent higher than in the base case, but we wish the current

year's shipments to remain the same as the base case. Therefore, 10 percent of supplies

will be caried over into the next crop year. As an arbitrary policy, it is decided ûo

accept for delivery at least 50 percent of the supplies each farmers has offered to the

CWB this year. The remaining supplies, though, we wish to concentrate in the low net

return regions.

When the model is optimized, one can see the carryover stocks are contained in shipping

blocks 17, L9,25,27,31 and 77, display,ed in Figure 5. As expected, all of these

blocks in are cenhal Saskatchewan, running from the southern to the northern crop

production region. In the base case, these blocks shipped ûo a variety of ports at the west

coast, east coast and in the U.S.
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5.8 Uniform l)ecrease in Overall Supply

Prairie grain production can vary dramatically from one year to the next as well as from

early estimates to final production figures after harvest. 'When planning shipments, it is

important to know how variations in production can affect the optimal shipment pattern.

It may be desirable in the early stages of planning a year's shipments to optimize under

several h¡'pothesized production patterns.

Even a uniform increase or decrease in production across Western Canada can

disproportionately affect some ports relative to others. Appendix D( provides an example

of this. Supplies of 1CWRS were decreased in all shþing blocks by 2}percent relarive

to the base case and the model was re-optimlzþd. The results, summarized in Table 7,

show that relative to the base case, Vancouver, Minneapolis and the Gulf ports lost

volume while all other destinations remained the same. In the base case, the lowest on-

farm net returns which were "accepted" for shipment must have been allocated to these

three destinations.
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Table 7

20 Percent Decrease in supply: shipments of lcwRS by hination

000 Tonnes (Supply D€cr€ase)

1,110
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Chapter 6

Discussion of Related Issues

This thesis concenhates on the part of the CWB's di¡ectional shipment decision problem

that is related ûo understanding and using supply, freight and sale.s data appropriaæly to

calculate optimal solutions. This is a central part of the problem but there are related

issues that require careful consideration on the part of the CWB ûo ensure that the best

possible shipment decisions are made. The following sections hightight some of these

related issues.

6.0 Data Quality

'Garbage in, garbage outn is an ever-present danger when working with very large

quantities of data. The CWB's directional shipment decisions are based on supplies,

freight and handling costs, and projected sales prices and volumes whose estimates ca¡r

change significantly over time.

Sales of new crop supplies begin months before that crop is even harvested. Atthough

only a portion of the crop is sold in this period, it is still necessary ûo make some



estimates of crop yields, quality, location and, especially in the case of feed grains, the

proportion of the crop that is likety to be delivered to the CWB. The source of these

estimates changes over time, including historical averages early in the year, estimates of

seeded area, and weather conditions during the growing season. As the year progresses,

other sources of information are used to improve supply estimates. These include harvest

weather conditions, reports from elevator managers and others throughout the prairie

region, harvest crop samples, producer delivery conEacts, and surveys.

Freight and handling costs are less variable than supply estimates, but can change over

time. Rail freight rates within Canada used to be constant throughout the crop year but

they are likely to be more va¡iable in the future as railway operations are further

deregulated. Incentive rail freight rates are used relatively frequently now and these

should be considered to determine if they affect the optimal shipment pattern. Shipments

through the U.S. are affected by changes in the Canada-U.S. dollar exchange rate since

U.S. freight and handling costs are paid in U.S. dollars.

Sales estimates can change significantly between the time of early estimates to the final

execution of contracts. Prices and volumes are affected by the variables that have an

impact on demand. These include available supplies in both importing and exporting

countries, export subsidies, ocean freight markets, and marketing activities by exporters.
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The ouþut of any optimization model using early estimates must be viewed with caution

because of the variability in input data. The CWB must examine the sensitivity of the

ouþut to a variety of possible changes in the data. A range of scenarios covering likely,

high and low values for the various estimates can be cre¿ûed and examined.

Early rail shipments ca¡ also be planned to minimize the cost of nmistakes" in

preliminary estimates. For example, for the fust few months of the crop year, few

supplies might be shipped out of the marginal or middle region of the prairies until the

optimal shipment direction for those supplies is known with greater confidence. This has

obvious implications for equity of delivery opportunities, a subject that is discussed

below.

6.1 Changes in Concepts of Delivery Equity

Chapær 5 section 5.7 examined a scena¡io in which carr5¡over stocls were increased

beyond normal levels. It was suggested that storage payments could compensate farmers

for delayed delivery opportunity from one year to the next. This would require a change

in the traditional concept of equity of delivery opportunity, which implied farmers should

be able to deliver an equal proportion of their supplies in roughly the same time frame

and certainly by the end of the crop year.
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Rationing supplies and allocating delivery opportunity between crop years would require

a lot of thought given the complications of different pooled prices, the difficulty of

projecting next year's requirements, possible shortage of farm storage facilities, and so

on. There are likely a number of ways it could be done, including offers to farmers to

voluntarily trade delivery commitments for the current year to the following year.

Reasons for wanting to hold supplies would include projections of higher prices in the

following year and/or shortages of certain grades the following year given growing

conditions (e.g. shortage of high protein or feed wheat the following year when current

supplies are in excess).

The most likely situation in which a change in delivery equity would be desirable,

though, would be within a crop year. For example, the section above on data quality

suggests the CWB should be careful not to pull supplies from the marginal or middle

region of the prairies before optimal shipment direction is known with some confidence.

One other important consideration on the topic of delivery equify is the impact on

consistency of quality. One of the marketing strategies employed for Western Canadian

wheat has been to assure customers of uniform quality within a shipment and consistent

quality from shipment to shipment. This means that if a customer orders a cargo of

2CWRS, they can have conf,tdence that the quelity witl be uniform throughout the vessel

and that if they order another cargo of 2CWRS th¡ee months later in the same crop year,

the quality will be the same as the first cargo. This confidence is valuable to customers



who wish to be able to process their wheat and flour in the same manner from baüch ûo

batch, especially if they are using highly automated production processes.

One of the means by which consistent quality is achieved is to draw supplies from most

or all regions of the prairies throughout the year. Therefore, in both October and April,

ocean vessels carrying wheat to customers will contain some wheat grown in a wide

variety of locations. Changes in delivery equify that cause dramatic shiffs in where grain

is sourced from month to month could jeopardize this consistency of quality. Ingistical

efficiency may therefore have to be balanced against quality concerns.

6.2 Implications of Using Altemative Shipment Routes

The poæntial benefits of shþing wheat through U.S. ports should be apparent.

Potential sales opportunities at the various fob positions can be deærmined and tJre visible

freight a¡rd handling costs to transport wheat to those positions will either be readily

quoted or can be negotiated. If these prices and costs result in higher net on-farm

revenue than alternative ports, these shipments should be considered.

There are, however, a number of other, less visible costs involved in shipping through

U.S. facilities that should be considered before sales and shipment decisions are made.

The following discusses some of the major issues:
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6.2. I Cleaníng Facilirtes

The sale of cleaned grain is a marketing strategy employed to promote Western Canadian

wheat. Most weed seeds, other grains and other foreign material are removed prior to

export. Canadian ports have extensive facilities to clean grain, but most U.S. ports do

not. If the CWB wishes to export through U.S. ports, alternative cleaning facilities (e.g.

prairie elevators) have to be found, or the marketing strategy altered, to permit uncleaned

grain to be sold. It would be possible to put a value on either the cost of cleaning, or

the lower price received. The possible cost to reputation of selling uncleaned grain might

also be estimated. In either case, these costs should be included in the optimization

decision.

6.2.2 Integrity of CWB Shipmcnts

It is important to maintain the integrity of CWB grain shipments so that Canadian wheat

is not mixed or substituted with U.S. grain. Mixing or substituting other grain would

damage the uniformity and alter the quatity generally of the CWB shipment. This would

cause obvious damage both in direct financial terms on a shipment (contract penalties)

and to the CWB's reputation with customers. Methods of segregating the CWB

shipments would have ûo be used, and these methods may entail additional costs.
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6.2.3 Grain Inspection

One reason for the reputation for uniform and consistent quality of western Canadian

wheat is the Canadian Grain Commission (CGC) grain inspectors' sûamp of approval on

each export shipment. These inspectors ensure each shipment meets the CGC's

minimum grade standards. For shipments through U.S. ports where CGC inspectors are

not present, several options are possible. CGC inspectors could be flown to export ports

for specific shipments or moved permanently if enough shipments are passing through

a particular port. Alternatively, CGC inspection could occur in Canada and the shipment

segregated to ensure no mixing. Finally, although the CGC 'stamp of approval,' could

not be used, private inspection services could be employed, or the grain could be sold

with no final inspection prior to loading the vessel. Each option entails costs or lower

revenues that should be factored into the model. A small volume of grain shipments

through u.s. ports could be particularly costly on a per-tonne basis.

6.2.4 Longer Rail Car Qcle Tímes

Shipments to U.S. Potr, and in particular the Gulf potu, may result in rail cars being

in use for a greater number of days per tonne ship@ compared to shipments to

Canadian ports. There is an oppornrnity cost to this, especially when there is excess

demand for the rail cars to ship other commodities. This opportunity cost could be

calculated and included in the optimization. There is also an inventory cost ûo the C\ryB



associated with longer car cycle times. The CWB pays handling companies a daily

carrying cost ûo compensate them for having paid farmers for the grain prior to the

company being paid at unload. This financing cost should also be considered.

6.2.5 Rate Rísk on U.S. Movem¿nt

Freight rates in the U.S. fluctuate with demand for transportation services. If demand

is higher than the CWB anticipates, it may not be optimat ûo ship grain via a U.S. route.

The opposite could also occur. Mechanisms to 'lock in' rates for guaranteed movement

tend to come at a cost, which would have to be considered in shipment decision

calculations.

6.2.6 Maiwainíng Wability of Alternntive pons

Short term economics may suggest a particular port not be used at all for shipments in

a certain year. If no grain moves through ttrat port for some time, however, it could

be shut down permanently. The possible cost of reduced route competition in future

years would have to be considered. The CWB's impact on Canadian ports could be

particularly dramatic in this sense, especially for Churchill, Prince Rupert or the St.

Lawrence. Across the border, it may also be important to maintain good working

relationships with U.S. railways or terminal operators to ensure good service in future

years. These considerations are similar to those faced by many businesses in terms of



ensuring the viability of input suppliers, in this case transportation and handling service

providers.

6.2.7 Polítical Ristu

Shipments through U.S. facilities also face politicat risks. Recent grain trade disputes

and U.S. actions taken against imports of Canadian grain point to a lack of guarantees

that the CWB could use U.S. facilities, or sell into the U.S. without U.S. government

interference. These risks should also be considered in terms of how much reliance

should be placed on U.S. facilities and the U.S. market.
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Chapter 7

Conclusions

7.0 Conclusions

The purpose of this thesis was to develop a decision support system to assist the CWB

in making its directional shipment decisions and to examine the sensitivity of route

choices under several alternative scenarios. An additional goal was to define and discuss

related issues that must be considered as part of the process to achieve optimal directional

movement decisions.

The shipment Ftttern under the "WGTA, scenario, and the actual shipment pattern that

occurred in the 1994195 crop year, are similar. This suggests that the data used and the

calculations made in the model a¡e realistic and that the model could be a useful planning

ûool.

Some implications of the removal of the WGTA are demonstrat€d in the comparison of

the WGTA scenario with the base case, in which rail freight rates are raised from

WGTA levels to the current full cost freight rates. The largest impact is an increase in

movement ûo U.S. destinations and to overseas markets through U.S. ports. This is



caused by the relative increase in rates to Canadian ports. Prince Rupert's share of

shipments drops due to the removal of the port parity provision of the WGTA.

Vancouver and Churchill, to which movement is all rail, feel the full effect of the

subsidy removal, which results in a slight decrease in shipment volume. Movement to

St. Lawrence ports increases slightly because alargeportion of these shipments is based

on marine transportation that was not affected by the V/GTA.

Parametric programming was used to examine a procedure for allocating scarce physical

capacity at Vancouver amongst all grades of wheat. This allows the original optimization

procedure to be done for each grade individually, which simplifies data management and

reduces computer processing requirements.

In the scenario in which port parity is reinstated for Prince Rupert under the new,

unsubsidized freight rates, it is shown that the removal of port parity is the major cause

of the drop in Prince Rupert's share of wheat shipments. A much smaller proportion of

its drop in shipments is caused by the overall increase in rail freight rates.

Changes in relative port values a¡e shown to have an impact on shipment direction. One

example is given in which east and Gulf coast wheat values fall due to an increase in

Panama Canal toll rates. The example used indicated shipments of CWB wheat through

the Gulf would fall relative to the base case scenario.
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Examples are used to demonstrate the model's ability to test the sensitivity of Churchill

and St. I¡'wrence movement to changes in the costs of moving through these facilities

or, equivalently, the value of grain sold at these positions.

The model can be used to explore the impact of policy changes on the logistics costs of

the CWB. For example, if the CIVB relaxed requirements of shict equity of delivery

opportunity, increased carrJ¡over stocks could be stored most economically in locations

of lowest net on-farm returns. These farms tend to be located in east-cenhal

Saskatchewan in a north/south band. The model results also suggest these low net

revenue regions could hold stocks until later in the crop year to minimize the cost of

adverse freight caused by shipping in non-optimal directions.

In the final scenario examined, it was demonstrated that a uniform increase or decrease

in supplies may not affect the shipment pattern uniformly. In the example given, a

uniform decrease in supply affected shipments only to Vancouver, Minneapolis and the

Gulf poß. This points to the importance of examining the model's ouþut under

different hypothesized supply and demand conditions prior to making final decisions on

shipment patterns.

In addition to the development and discussion of the mathematical model, several issues

related to the CWB's shipment decision problem were identified. These issues must be

examined thoroughly as part of the shipment decision process. First, the importance of



using quality Mta is emphasized and some of the problems in obtaining quality data a¡e

discussed. Second, possible changes in concepts of delivery equity are considered to take

advantage of poæntial logistical cost savings. I-astly, some less visible costs of using

U.S. ports or shþing to U.S. markets are identified. These include a shortage of

cleaning facilities at U.S. poft, maintaining integrity of CWB grain shipments, providing

for proper grain inspection services, longer rail car cycle times, rate risk for U.S. freight

movement, and political risks.

Although the model is discussed throughout this thesis as a planning tool, it could also

be used to evaluate actual past performance against a calculaæd optimum. In contrast

to its use in the planning stages, an ex-post evaluation would allow the model to use

actual data, rather than just estimates. This type of ex-post evaluation might assist in

improving operational decisions and estimation techniques in future years.

7.1Limitations of the Study

The actual numerical ouþut of the model in this thesis must be viewed with caution.

Many factors can affect even the calculated optimal movement pattern, let alone altowing

for deviations from the optimal due to operational considerations. For example,

movement through west coast poß in the model ran into demand limitations at certain

price levels. This resulted in shipments being made to other ports from stations that



could have netted higher returns if demand were increased at sufficient prices on the west

coast. The model results can be used to identify these opportunities and take steps ûo try

ûo increase demand. If these steps are successful, actual movement could be different

than that suggested as "optimaf in the examples used in this thesis.

Another reason for caution in inærpretation of the model results is that no attempt has

been made Ûo calculate the impact of changes in rail freight rates on production levels or

patterns. The production pattern n L994195, which occurred under WGTA freight rates,

is unlikely to be sustained because farmers will experience changes in the relative prices

of crops. The higher freight deductions eastern prairie farmers now pay for moving

grain through the St. Lawrence Seaway (CWB pooling change) will have further impacts

on their production decisions. Therefore, the "base casen scenario is unlikely to

represent what would have occurred n 1994/95 had these freight changes been in place

prior to that year. The major usefulness of the thesis results is to demonstrate the ability

of the model to assist in many types of calculations related to shipment decisions, rather

than to predict a specific shipment pattern that will occur in reality.

7.2 Topics for Further Research

Many topics in grain üansportation require thorough examination !o evaluate the impacts

of removing the Crow Benefit and other policy changes. Several suggested topics are



related to this study. First, methodologies to calculate the costs of using U.S. shipment

routes need to be developed to assist the CWB to evaluate these opportunities. Second,

changes in supply patterns resulting from the increase in freight rates should be estimated

to help determine the likely impact on the volume of grain to be shipped through each

port. Third, the various possible methods of disposal of the government-owned railway

hopper cars should be examined to determine thei¡ impact on grain shipment logistics.

Finally, the potential impact of the abandonment of railway branch lines and elevator

consolidation on directional shipment planning should be studied.

9l



References

Agriculture and Agri-Food Canada. 1995. Western graín transponaíon reþrm -
proposed chnnges to policies related to grain trawpoftaion fficiencies. News
Release Backgrounder. (February 28).

Bird' James. 197I. Seaports and Seaport Termínah. I¡ndon: Hutchinson &. Co. Lt/'.

Canadian International Grains Institute. 1993. Grains & Oíkeeds: Handling,
Marketing, Processing, Vol. I (4th edítion). Winnipeg: Canadian International
Grains Institute (CIGD.

Canadian Grain Commissio¡. 1991-1995. Exports of Canndian Graín and Wheat
Flour, Year to Dafe. Winnipeg: CGC (July).

canadian wheat Board. Annual Reports, lg}4lï5 through r9g3/94.

Canarlian Whe¿t Board. 1994. Grain Transponation/Car Allocaion - whar are thc
Options? Winnipeg: CWB @ecember).

Canadian Wheat Board. 1995. How Your Freight Deduction is Calculated . In Grain
Maners p3. Winnipeg: CWB (July/August).

Canadian Wheat Board. 1995. Personal Communication re: pool account deficits
(November 22).

Canadian lVheat Board. 1995. 7nn¿ Allocation Proposal (Discussion paper).
Winnipeg: CWB (October 17).

Chiang, Alpha C. 1984, Fund.amenÍal Methods of Mahcmatícal Economics (3rd
edítion). New York: McGraw-Hill Inc.

Fìrller, Stephen, Larry lvfakus, William Gailimore. 1984.
Panama Canal Toll Rates on U.S. Grain Exports.,'
Agrícuhural Economics. @ecember).

'Effects of Increasing
Southcrn Journal of

Gibson, Ronald R. 1990. A Spaial Equilibriun Anatysis of thc Notth An¿rican
Milling Industry Undcr Free Tradc. Winnipeg: The University of Manitoba
(May).

92



Gilson, J' c. 1982. western Graín Traruponaion: Repon on corculmtions andRecommendafions. Ottawa: Supply anã Services Canada.

Grain Transportation Agency. 1991. Grain
Requirements oÍ th¿ West Coast in 1995/96
(September)

Trawponafion and, Handling
and 20Ø/01. Winnipeg: GTÀ

Ileads, John. 1989. The western Grain Transportation Act: The Next Five years. InDevelopmews in Canadian Grain Transporraion policy - proceedings of aconference ppal-58. winnipeg: The university of Maniíoba T*"rp." Institute(January).

Heads, John. L994. western Grain Transportation Act. rn Delivering th¿ western
Graín Transponaion Act Benefit to Pioducers pp7-17. ottawa: Airiculture andAgri-Food Canada (June).

Manitoba Coo¡rerator. 1995. sell Governm¿n¡ cars to Railwoys, committee søys.pp1&10 (November 9).

MiIIer, Pamela Marie. 1988. Thc Economic Potewial of u.s. Routesþr the Movemcw
of Grainfromwestern canadn to hport Destinaioru. winnipe!: The universityof Manitoba (February).

Moore, L- J., sang M. ræe, Bernard w. Tayror. rgg3. Managemeru scienre (4thedition). Needham Heights, MA: Allyn and Bacon.

Taha, rramdy A. 1987. operatiors Research (4th edirtofl. New york: Macmillan.

Transport canada. 1995. Mínister Announces Natíonnl Marine policy. News Release
and Backgrounder. @ecember l4).

Transport canada. 1995. Personal communication from western Grain Transportation
Office (Augusr 30).

United States Dep¿rtment of Agriculfure, agricultural Marketing Service. L99s.Gratn and Feed Market News (vot. 43, wo. sol. washingronî gury za¡.

vancouver Port corporation. 1995. vPC selects saskatchcwan wh¿ü pool andcargillfor Robens Bank Deveropmew. News Rerease. @ecember 22).

lveste¡n Grain Marketing Panel. 1995. Grain Marketing: Bockground. for public
co,suhaions. winnipeg: western Grain Marketing panel @ecember).

93



Weste¡n Producer. 1993. Speciat Supplement: Grain Transponaion Issucs.
Sasløtoon: The Western producer (January 2g).

94



Appendix I

weighted FreÍght/Handting costs by shipping Block by Grade
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Interpretation of Appendix I

- Each page liss weighted freight/handling costs for a different grade (grades
identified in upper dght hand corner.

- "Balance to Move" column is supplies in thousands of tornes.

- Weighted costs differ from grade to grade due to differences in supply d.ishibution.
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rcwRs
(Block freight)
12-Feb-96

Shlpping Balance to
Block Move

Weighted FreighVHandling Costs by Shippíng Btock

00
0l
03
05
07
09
1t
13
f5
17
't9

21

23
25
27
æ
31

33
?Ã

39
41

43
45
47
49
6f
62
ÒJ

&
71

72
TO

74
75
76
77
78
79
8t
82
83
84
85
86
87
90
95
98

14

1

18

40
11

99
36
46
75

194
169
170
259
141
92

f66
2.4

80
38

168
156
96
óT

12

238

s
113
36

202
443
179
123
124
15r
&¿
461

440
168
æ7
159
260
2U

37
25

f33
167
54
24

Weighted
rate - VC

31.84
52-27
54.42
48.87
5f.58
46.53
46.35
47 -64
44.50
4l.63
41.50
40.16
40.62
43.30
42.31
40.53
41.65
43.49
41.70
Jb.bb
37.80
34.05
u.47
32.57
37.51
31.67
50.50
47.31
44.48
45.57
42.75
42.10
42.32
45.44
41.00
.tö.J /
41.54
38.95
41.40
37.52
31.84
33.71
31.55
29.s5
u.21
35.63
35.47
34.65
41.33

Welghted
rate - PR

39.59
56.43
58.79
53.29
56.25
5f.98
50.67
51.91
4a.84
46.05
47.29
46.48
45.00
47.74
46.71
45.01
46.44
49.63
50.28
41.30
42.16
38.40
39.03
36.79
46.66
40.80

1006.1I
1006.18
1006.1 I
I 006.1 8
1 006.1 I
1 006.1 8
1006.18
1006.1 I
1006.tI
1 006.1 I
1 006.1 8
1006.18
1006.1 I
f 006.1 8
1006.18
'f 006.18
1006.1 8
I 006.1 I
't006.18

1 006.1 I
40.23
39.03
45.56

Weighted
rate - TB

54.98
24.94
27.39
27.28
28.06
29.50
æ.71
29.69
33.39
34.65
38.59
37.73
36.03
36.1 0
35.66
39.1 I
u-94
32.24
35.02
39.92
38.19
42.96
42.12
43.97
40.64
45.61
24.94
27-58
27.52
29.06
32.42
33.00
33.83
33.16
35.46
39.15
37.70
35.42
35.06
38.93
42.87
42.47
44.00
44.24
45.47
41.68
51.71
45.96
54.3f

Welghted
rate - sL

75.33
45.29
47.74
47.63
48.41
49.85
50.06
50.04
53.74
55.00
58.94
58.08
56.38
56.45
56.01
59.46
55.29
52.s9
55.37
60.27
58.54
63.31
62.47
64,32
60.99
65.96
45.29
47.93
47.87
49.41
52.77
53.35
54.'18
53.51
55.81
59.50
58.05
55.77
55.41
59.28
63.22
62.82
64.35
64.59
65.82
62.03
72.06
66.31
74.66

Weighled
rate - CH

1006.05
38.28
40.68
35.30
37.36
37.18
33.11

30.90
34.91
36.93
36.07
33.51
30.97
32.75
35.17
35.52
35.00
35.88
37.14
36.53
40.31
40.42
42.15
39.00
4iì.9 I

1006.05
1006.05
1006.05
f 006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
f 006.05
1006.05
1006.05
1006.05
f 006.05
1006.05
r006.05
1006.05

49.74
44.02
52.95

Welghted
rate - MP

82.69
39.54
37 -25
39.54
48.29
43.43
46.20
49.1 5

54.52
58.87
64.83
60.23
59.49
60.48
61.25
64.83
53.46
51.49
50.96
6f .48
61.43
72.70
70.12
72.85
70.33
71 .01

40.58
40.63
4r.65
46.42
51.70
52.64
54.55
56.50
60.54
70.46
59.r9
55.33
56.67
61 .87
6520
64.20
65.56
66.98
78.21
74.35
81 .10
74.71
81.92

cr"d.' f-rõüRF-l

-_J

Welghted
rate - PNW

55.1 I
1002.54
1002.54
1002.54
1002.54

61.32
61.32
61.32
61.32
60.08
59.02
59.02
59.02
6t .10
59.63
59.02
59.02
61.32
61.32
59.02
59.02
55.49
56.47
55.19
57.47
53.26

1002.54
1002.54
998.62
881.06
362.40

1002.54
558.87
67.06

106.80
386.25

62.22
746.73
975.88
666.81

52.64
48.85
48.64
52.20
65.05
54.32
57.38
56.85
60.33

Block

Supplies

6,938

Welghted
rale - Gulf

106.05
62.91
60.6f
62.91
71.65
66.80
69.56
72.51
77.89
82-23
88.20
83.60
82.86
83.84
84.61
88.20
76.82
74.86
74.33
84.85
u.79
96.07
93.49
96.21
93.69
94.37
63.94
64.00
65.02
69.78
75.06
76.00
77.92
79.87
83.90
93.82
82.55
78.70
80.03
45.24
88.56
87.56
88.92
90.34

101.57
97.71

104.47
98.07

105.29
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2CWRS
(8lock Íreighr)
2&Nov-95

00
01

03
o5
07
æ
11

13
15
41

19

21

¿ô
25
27
æ

aa

ât

n1

39
41

43
45
47
49
61

62
63
ô4

72
/J

74
75
76
n
78
79
81

82
83
84
85

86
87
90
o(
98

Weighted FreighVHandling Costs by Shipping Bfock

c'"a", [--ãõFR-lì

Btocft

Supplies
4,108

Weighted Welghred
rste - Pl{w rato - culf

55.1 I 106.05
1002.54 6124
10û2.54 60.61
1002.54 62.91
1002.54 74.49

6f .32 67 21
61.32 70.80
61.32 70.60
61.32 76.05
60.18 7A20
59.02 882C
59.02 83.60
59.02 83.40
61 .01- 83.91
59.94 84.43
59.02 8820
59.02 n.17
61 .32 75.64
61.32 74.33
59.02 u.67
59.02 84.68
55.1 2 96.10
æ.44 9529
55.f9 96.14
56.53 94.14
52.84 94.39

1æ2.U 61.96
1002.54 62.02
986.f 0 64.78
683.97 68.91
340.98 75.68

10û2.54 73.05
690.10 78.77
66.73 78.59

158.41 81.86
210.86 91.70
62.04 81.93

t5.11 77.93
950.44 79.60
580.44 U.17
52.47 89.84
48.85 87.44
48.15 88.94
5220 91.4f
56.80 103.71
54.18 98.47
56.91 105.36
5/.05 97.38
60.33 f 0529

Shipping
Block

Balanc€ to
Move

12

31

207
114
45
65

117
178
151

105
2.

59
15r
37
51

11

59
Ã

40
50
83

153
10

83
88

f30
395
4

178
52
99
90

f50
59

1Æ
20

74
11

23
74
34
35
31

64
123
132
æ.
10

Weighted
rate - VC

31.75
51.78
53.31
49.59
51.77
4629
45.86

45.14
43.06
41 .67
40.05
40.14
4327
42.46
40.7 4

41.64
42.97
41-50
36.59
37 24
34.1 I
34.34
32.65
u_70
31.86
5025
48.61
4821
¡15.36

42.79
42.17

43.02
45.83
42.46
37.59
41.39
39.33
4f .00
36.44
31.47
33.68
3f .41

30.37
34.35
34.98
u.78
u21
Q.67

Weighted
rale - PR

39.59
5625

'/.6953.95
56.46
51-90
5021
51.50
49.45
47.52
47.47
46.60
44.57
47.70
¡16.81

45.19
46.56
49.42
50.11
41 29
41.70
38.5 f
38.84
36.88
45.06
40.62

1006.1 I
1006.f8
1006.18
1æ6.18
f006.1 I
f 006.1 I
1 006.f I
1006.1 I
1006.1 8
1006.1 I
1006.1 8

1006.f I
1006.18
1 006.1 I
1006.f8
1006.'t 8
1006.18
1006_l I
'1006.18

1006.rI
æ.66
38.60
44.96

Weighted
rate - TB

54.98
24.18
2623
26.65
28.37
29.66
30.43
30.07
32.34
33.02
38.77
37.81
36.55
æ24
35.65
æ.91
u.82
32.47
34.83
39.99
38.53
4:Ì.1 4
43.48
43.92
+¿.JJ
45.68
24.43
26.f 9
27 26
29.00
æ.55
31.78
u.44
32.95
u.71
39.44
J/.JJ

35.00
u.72
38.30
43.52
¡12.13

44.08
44.73
46.04
42.19
52.54
45.41
Ê2 7â

Weighted
rate - SL

75.33
44.53
46.58
47.00
48.72
50.01
50.78
ñ.42
52.69
Fa n1

59.12
58.f 5
56.90
56.59
56.00
5926
55.17
52.82
55.18
60.34
58.88
63.49
63.83
6/.27
62.68
66.03
M.78
¡t6.54

47.61
49.35
52.90
52.f 3
9.79
53.30
55.06
59.79
57.68
55.35
55.07
58.65
63.87
62.48
64.43
65.08
66.39
62.54
72.89
ô5.76
74.O8

Woighted
rate - CH

1006.05
38.10
39.62
35.78
â7 Ea

37 26
32.40
3227
30.85
s3.72
37.11
36.15
33.88
31 .08
32.51
34.60
35.30
34.f 0

35.89
37.18
36.87
40.56
41.80
42.13
40.67
43.98

1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
't 006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05

50.57
4iì.41
52.14

Weighted
rate - MP

82.69
37.87
37 25
39.54
51.12
4iì.84
47.44
47 24
52.68
54.83
64.83
60.23
60.04
60.54
61.06
64.83
Ê? o <

s227
50.96
61.30
61 .32
72.74
71.92
72.77
70.78
71.03
38.59
38.66
41.41
45.55
52.31
49.68
55.40
5523
58.50
71.33
58.57
54.56
5623
60.80
66.47
ô4.07
65.58
68.05
80.35
75.11
81.99
74.01
81.92
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3CWRS

(Block fre¡ght)
2&Nov-95

Shipping Balarre to
Block Move

Weighted FreighVHandling Costs by Shipping Block

c'r¿u' f-lõilãd

Block

Supplies
1,427

Weighled Weighted
rste - Pt{w rate - Gult

s5.1 I 106.05
r 002.54 60.9 f
10ù254 60.61
1002.54 62.91
1002.54 7526

61.32 67.91
61 .32 73.04
61 .32 69.33
61.32 76.88
59.78 78.36
59.02 a320
59.02 83.60
59.02 83.00
60.88 83.80
59.67 84.59
59.02 8820
59.02 81.52
61 .32 74.71
61.32 74.33
59.02 U.82
59.02 U.76
9.62 96.12
5623 95.64
55.19 96.15
57.76 93.84
51.86 94.34

1æ2.54 61.43-
1002.54 62.38
s47.48 65.50
5/4.10 æ.47
386.10 75.U

1002.54 75.39
799.73 79.07
67.49 79.83

1ß.77 8229
æ527 94.18
61.94 8f.49

413.63 T7 .38
762.39 79.04
t3.39 ¿Ì:t.36
53.48 91.61
48.85 87.70
4828 88.75
5220 9f .95
84.01 104.78
5/.23 98.58
56.33 105.13
57 28 97.98
60.33 10529

00
01

03
05
07
09
11

13

15

17

19
21

23
25

æ
31

NE

39
41

4:l
45
47
49
61

62
63
64
71

72
IJ

74
75
76
n
78
79
81

82
83
84
85
86
87
90
95
98

J

11

¿ô
2
14

15

14

19

19

14

13
17

20
7

æ
12

18
a

24
14

27
59

112
18
38
40
ât

JI

44
10
24
f3
64

41
¿16

¿
11

42
u
19
31

l7
57

111

13

19

Weighted
r8te - VC

31.69
5't .99
53.17
49.30
51.83
45.6 f
45.98
47 27
45.12
4?.57
41.C0
40.08
4022
42.86
4229
40.79
41.U
43.60
41.74
36.45
37.45
u.34
u.37
32.84
35.81
3?.34
49.94
48.09
48.03
4524
42.73
41.78

43.17
46.60
41.94
38.07
40.86
39.31
40.35
36.40
31 .15
33.62
31-12
30.78
33.99
34.94
35.52
34.63
39.97

Welghted
rale - PR

39.59
56.34
57.57
53.68
56.50
51.64
50.49
51.55
49.44
47.06
47.95
46.84
44.65
47 25
46.74
4520
46.O2
49.33
50.32
41.16
41.94
38.69
38.84
37.06
45.60
40.48

1006.18
1006.1 I
1006.1 I
1006.1 I
1006.1 I
'f 006.18
1 006.1 I
1006.1 8

1006.f8
1006.1 I
1006.1 I
f 006.18
1006.18
1006.18
1006.18
1006.18
1006.18
1006.1 8
r 006.18
1 006.1 I

40.16
39.04
4421

Weighted
rate - TB

54.98
23.93
æ.17
26.89
28.44
29-99
30.87
æ.76

ãa <a

?924
38.10
36.35
36.59
35.63
38.97
35.38
32.71
35.07
40.14
38.33
43.17
44.10
44.10
41.85
45.37
24.13
6.74
27.78
æ.01
32.82
32.61
34.51
ea Ê1

34.83
39.33
36.96
34.68
34.06
37.88
4.44
42.77
43.97
¿t5.01

45.78
42.36
52.00
45.94
52.98

Weighted
rale - sL

aÊ a1

4428
46.52
47 24
48.79
50.34

50.11
52.92
53.52
59.59
58.45
56.70
56.94
55.98
59.32
55.73
53.06
55.42
60.49
58.68
63.52
64.45
64.45
6220
65-72
44.48
47.09
48.13
49.36
53.17
52.96
54.86
53.86
55.18
59.68
5/.31
55.03
54.41
5823
64.79
63.12
u.32
65.36
66.f 3
62.7f
72.35
6629
73.33

Weighled
rate - cH

1006.05
38.f I
39.50
35.54
37.6 f
37 26
3223
32.49
æ.77
a1 1È

36.44
33.82
31.44
32.85
34.58
35.15
34.81
35.90
37.30
Jb.bð
40.58
42.43
4224
4020
43.68

1006.05
1006.05
1006.05
1006.05
f 006.05
r 006.05
f006.05
1006.05
1006.05
1006.05
1006.05
f006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
f006.05

50.06
4:1.91

51.3f

Weighled
rate - MP

82.69
37.U
na aÈ

39.54
51.90
44.9
49.68
¡t5.96
tâ tô

55.00
64.33
6023
59.64
60.44
61 23
64.83
58.16
51.34
50.96
61.46
61.39
72.7s
7227
72.79
70.48
70.97
38.06
39.01
+4.tJ
45.f 0

5228
52.03
55.70
*.47
58.92
70.82
58.12
54.01
55.67
60.00
6825
64.34
65.39
68.59
81.4?
7521
8f .76
74.61
8f .92
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CWFW/4/5AD
(Block freight)
2&Nov-95

Shlpplng Balance to
Block Move

Weighted FreighVHandling Costs by Shlpping Block

00
01

03
05
07
09
1f
13
15
17
t9
21

¿ó
25
27
æ
31
s
âÊ

37
39
41

43
45
47
49
6l
62
ô3
64
71

72
tó
74
AF

76
n
78
79
8l
82
83
84
85
86
87
90
95
98

1

20
I
4

f1
9
ó
3
I

13
14
4
'f

2
6

12
l3
6
3
7
I

1

32

6
¿15

24
25
28
26

7
3

'f3

78
æ
49
13
.tÒ

8
57
52
4

11

5
l5
2
2

Weighted
rate - VC

31.69
51.83
53.35
49.32
51.71
46.72
46.59
47.60
46.01
41.70
40.92
39.94
40.77
42.04
42.00
40.55
41.38
4Í¡.34
41.31
36.37
37.46
33.98
34.61
32.41
38.19
32.56
50.46
¿l{}.16

48.17
45.82
42.92
41.73
42.87
47.35
40.49
38.46
40.57
39.52
41.47
3727
31.39
33.71
31.51
30.34
34.55
u.62
35.94
35.45
40.82

Welghted
rate - PR

39.59
56.24
57.66
53.74
56.33
52.11
51.19
52.05
50.28
45.98
47.78
46.87
45.14
46.20
46.41
45.00
46.08
49.f 3
49.94
41.10
41.89
38.45
38.90
36.63
47.08
40-37

r 006.18
1006.1 I
1006.t8
1 006.1 8
1006.18
1006.18
1 006.1 I
1006.1 I
1006.18
1006.18
1006.18
't 006.18
1006.18
1006.18
f 006.1 I
1006.18
I 006.1 I
1 006.f I
1006.18
1006.18

40.39
39.82
45.10

Welghled
rate - TB

54.98
23.87
26.27
26.63
28.17
æ.17
æ.17
æ.78
31.60
34.38
39.08
38.f 5
35-48
37.55
aÈ ao

38.87
35:29
32.93
34.64
4021
38.48
43.19
42.98
43.86
40.26
44.88
24.59
26.80
26.99
28.95
32.87
32.41
3/.25
u.41
35.58
39.10
37.O7
34.31

35.08
38.53
44.32
42-45
43.48
44.65
46.46
42.73
5t.85
46.93
53.86

Welghted
rate - SL

a< 1a

44.22
46.62
46.98
48.52
49.52
49.52
50.f3
51.95
u.73
59.43
58.50
55.83
57.90
56.08
s9.22
55.64
5328
54.99
60.56
58.83
63.54
63.33
64.21
w.o I

65.23
44.94
47.15
47.34
49.30
53.22
52.76
54.60
54.76
55.93
59.45
57.42
9.66
55.43
58.88
64.67
62.80
63.83
65.00
66.81
63.08
72.20
6728
7421

Welghted
rale - CH

1006.05
38.08
39.59
35.88
37.47
37.01
33.56
32.58
31.46
34.80
37.42
36.50
33.32
32.27
33.05
u.48
35.45
u.71
35.85
37.36
36.83
40.45
41.29
42.O6

38.61
43-21

't006.05

1006.05
1006.05
't006.05

1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
r006.05
1006.05
1006.05
1006.05
1006.05
f006.05
1006.05

49.88
45.17
52.30

Welghted
rate - MP

82.69
3t1.00
37.25
39.54
49.05
42.52
45.59
47.00
52.77
58.89
64.83
60.23
58.36
60.23
61.6f
64.83
55.08
51.32
50.96
6f .50
6f .46
72.74
67.97
72.84
70.15
70.96
38.87
39.88
41 .06
45.72
52.28
51 .00
55.0f
57.57
60.76
70.o4
58.51
53.34
56.61
60.87
67.8f
u.21
65.00
68.04
81.57
75.84
81.33
76.21
81.92

Welghled
rate - PNW

55.19
1002.54
1002.54
1002.54
1002.54

6l.32
61-32
6f .32
6f .32
60.10
59.02
59.02
59.02
61.32
59.02
59.02
59.02
61.32
61.32
59.02
59.02
56.57
55.97
55.1 9
58.15
52.34

't002.54
1002.54
961.37
804.88
506.63

1002.54
612.22

67.70
61.24

546.78
61.81

u7.92
1002.54
539.48

53.36
48.85
48.37
52.20
77.79
v-25
55.08
57.56
60.33

Grade: ICWFW¿VSAI--l

Block

Supplies

740

Welghted
rato - Gulf

106.05
61.37
60.6f
62.91
72.41
65.88
68.95
70.37
76.14
82.25
88.20
83.60
81.72
83.60
84.98
88.20
78.45
74.68
74-33
84.86
84.82
96.f 0
91.33
96.20
93.51
94.33
62.24
63.25
æ.42
69.09
75.65
74.36
78.38
80.93
84.f3
93.41
81.87
76.70
79.98
8424
91 .18
87.58
88.36
91.40

104.94
99.21

104.69
99.58

105.29

100



CPSR
(Block freight)
2&Nov-95

00
0f
03
05
07
09
lt
13
f5
17
19
21

¿J

25
27
æ
3l
aa

âE

37
QO

41

43
¿f5

47
49
61

62
ÞJ

ô4
71

72
73
74
75
76
T7
78
79
8f
82
83
84
85
86
87
90
95
98

Balance lo
Move

7
0
I

18
7

15
æ
52
21

2
1

1

14

41

5

a

5
0

10
5

24
f6
t0
f6
l6
7

27
52
33

4
1l
5

13
5
5

1

I
4
1

l6
21

18
l6
7

25
49
17
17

Welghted
rate - VC

31.69
51.83
54.81
48.77
52-13
47.98
46.72
47.40
46.44
41.90
42.30
39.60
40.07
43.28
42.58
40.74
41.24
¿t3.48

0.00
35.71
38.57
33.41
u.25
32.38
32.61
32.52
50.17
47.79
48.12
45.85
42-49
42.67
43.08
46.59
42.79
38.06
40.51
39.12
42.O3

33.76
31.1 f
33.24
32.14
30.39
33.51
34.48
35.22
J*t.b9
40.1s

Welghted
rale - PR

39.59
56.43
59.14
53.26
56.72
52.85
51-27
51.61
50.64
46.20
¿f6.69

46.20
44.59
47.69
46.95
45.14
45.91
49.56
0.00

40.39
42.88
37.68
38.79
36.60
43.62
40.35

1006.18
1006.18
1 006.1 8
r006.1 8
f 006.18
1006.1 I
f 006.1 I
1 006.1 I
1006.18
1006.18
1 006.1 I
1006.1 I
r 006.1 I
1006.18
1006.18
1 006.1 I
1006.18
'f 006.18
'f 006.18
1006.ÍI

40.25
3{t.1 3
44.50

Welghted
rato - TB

54.98
24.41
27.60
27.10
28.73
28.19
29.11
30.42
3.f .66
u.17
37.99
37.55
36.77
36.15
35.53
38.44
35.46
32.45
0.00

40-90
37,31
4i1.68
42.91
43.65
43.77
4s.45
24.53
26.96
28.01
28.21
32.18
32.34
u.43
33.80
u.40
39.61
36.50
35.04
35.75
39.66
4i¡.39
42.02
45.01
44-76
44.20
42.38
51.97
44.78
53.28

Weighled
rate - SL

75.33
44.76
47.95
47.45
49.08
48.54
49.46
50.77
52.01
54.52
58.34
57.90
57.12
56.50
55.88
58.79
55.81
52.80
0.00

6f .25
57.66
64.03
63.26
64.00
u.12
65.80
.14.88

47.31

4t1.36

48.56
52.53
52.69
u.78
54.15
54.75
59.96
56.85
5s.39
56.1 0
60.01
63.74
62.37
65.36
65.11
64.55
62.73
72.32
65.13
73.63

Weighted
rate - CH

1006-05
38.28
41.00
35.63
37.77
37 -07
33.65
32.13
31.08
34.08
36.34
35.S0
æ.97
31.1 I
32.27
34.11
35.29
u.34
0.00

æ.00
35.65
4f .35
41.22
41.94
42.12
¿13.75

1006.05
1006.05
1006.05
't006.05

1006.05
1006.05
1006.05
1006.05
1006.05
1006.05

1006.05
r006.05
1006.05
1006.05
1006.05
1006.05
1006.05
f 006.05
f 006.05
1006.05

50.07
42.86
51.52

Welghted
rale - MP

82.69
37.76
37.25
39.54
53.99
41.O8
45.87
49.70
53.55
57.77
64.83
60.23
60.42
60.36
60.80
64.83
57.00
51.83
0.00

61.60
60.61
I¿.Tó
71.98
72.70
70.92
70.97
38.93
39.41

42.s3
42.67
trl ÈE

50.76
Êc )t

57.84
57.92
70.89
57.53
54.64
57.62
62.78
66.37
64.05
66.80
68.07
75.11
75.24
8126
73.28
81.92

Weighted FreighUHandling Costs by Shipping Block

Shipplng
Block

Graae: [----lþ-5þ-l

-_J

Weighted
rate - Pl,{W

55.19
1002.54
1002.54
1002.54
1002.54

61.32
61.32
61.32
61.32
59.98
59.02
59.02
59.02
61.f 1

60.39
59.02
59.02
61.32
0.00

59.02
59.02
56.29
56.33
55.19
57.72
qc -70

1002.54
1002.54
989.04
585.44
272.72

1002.54
508.04
67.83
99.30

129.65
61 .90

625.93
1002.54

79.35
52.99
4t¡.85
4Í1.85

52.20
f 10.08

54.17
57.46
56.99
60.33

Block

Supplies

689

Welghted
rate - Gulf

106.05
61.12
60.61
62.91
77.36
u.44
69.24
73.06
76.52
81.13
88.20
83.60
e3.78
83.73
84.16
88.20
80.36
75.19
0.00

84.96
83.98
96.15
95.35
96.07
94.29
94.34
62.30
62.78
65.90
66.04
74.91
74.13
78.84
81.20
8t.28
94.25
80.90
78.01
80.98
86.14
89.73
87 -41

90.16
91.44
98.47
98.61

f 04.62
96.64

105.29

10r



CPSW
(Block freighr)
2&Nov-95 Grade: I Cpswl.-J

Weighted FreighUHandling Costs by Shipping Block

Block

Supplies

447
ship¡ring Balance lo weigh.lÍ weighted werghred werghted weighred welghJ{ werghled werghredBtock Move rare - vc ;;i;- È;i ;ìijä rare-- sL ;;,;- è;i rare _ Mp rare _ pNW rare - curr

00
0t
03
05
07
09
11

t3
15
17
19
21

23
25
27
æ
3l

35
37
39
41
¿fÍì

45
47
49
61

62
63
ô4
71

72
73
74
75
76
T7
78
79
8l
82
83
84
85
86
87
90
95
98

0 0.00 o.o0
0 51.61 56.43
0 55.33 59.55
1 49.35 53.70
0 50.42 55.24
5 45.06 51.27
5 ¿15.18 49.45
0 ¿f8.04 52.27

t 0 43.37 47.64
26 42.43 46.94
21 41.09 47.51
21 40.02 46.94
14 41.1 5 45.51
7 43.75 4€.13
3 42.35 ¿f6.68
I 40.59 45.f I
I 41.75 46.56
I 42.81 49.36
3 41.60 50.19

24 36.82 41.37
f 9 37.97 42.30
1 34.15 38.58
6 34.99 39.s4
r 32.99 37.22

I I 39.40 47.55
4 32.86 40.55
0 0.00 o.oo

t 6 46.61 1oo6.t 8
3 47.64 I OO6.t 825 45.65 1006.18

æ 42.59 1006.18
14 42.07 1006.18
f 9 42.63 1oo6..f I12 4626 1006.18
æ. 42.57 1006.18
36 38.59 1006.18
24 41 .58 1006.18
30 39.53 1006.18
3 41.43 1OO6.f 818 37.96 1006.18
4 32.08 1006.18

16 33.70 foo6.18
3 3f.85 1006.18
0 29.37 t006.18
1 35.38 1006.18
3 35.4it 1006.18
1 38.96 43.25
0 32.99 97.22
o 41.62 45.85

0.00 0.oo o.oo o.oo o.0o o.oo24.35 44.70 38.28 37.25 1002.54 60.6128.00 48.3s 41.38 37.25 1002.54 60.6126.74 47.09 3s.71 39.54 root.s4 62.9126.73 47.08 36.49 39.54 fio254 62.9130.48 50.83 37.00 44.96 ot.sz 68.3230.73 51.08 31 .83 ¿t5.9g 61.32 69.3428.51 48.86 33.46 39.54 sì.sz 62.9133.27 53.62 32.11 53.18 61.32 76.5533.78 54.13 34.59 55.60 sg.gs 78.9738.80 59.15 37.15 64.83 59.02 88.2037.63 57.98 35.97 60.23 sg.oz 83.6035.25 55.60 32.98 58.96 59.02 82.3335.62 55.97 30.59 60.29 61.22 8Í1.6635.41 55.76 32.32 60.86 60.28 u.zg39.07 59.42 35.14 64.83 ss.òz 8S.20u.84 55.19 35.55 53.92 59.02 77.2932.56 52.91 33.98 52.09 61.32 75.46u.92 55.27 35.78 50.96 61.32 74.9339.75 60.10 97.02 6f .55 ss.oz u.sz37.88 58.23 36.23 61.14 59.02 84.5.f43.09 63.44 40.26 72.70 so.sz 96.0642.34 62.69 40.64 69. f 2 56.57 92.4844.16 64.51 42.50 73.03 55.1e 96.4040.32 60.67 98.74 67.87 58.79 91 .2443.92 æ.27 42.25 70.96 si.oo 94.330.00 0.00 o.oo o.oo o.oo o.o028.84 49.19 1006.05 4s.28 rooã.i¿ 68.6428.68 49.03 I 006.05 4Í'.90 1002.54 67.2628.79 49.14 1006.05 44.60 887.12 67.9632.21 52.56 1006.05 51.66 255.1 1 75.0232.27 52.62 1006.05 50.67 looz.sq 74.0333.91 54.26 1006.05 54.89 sz8.ãs 78.2533.03 53.38 1006.05 55.39 67.33 78.7633.97 54.32 1006.05 æ.74 67.20 80.1139.08 59.43 1006.05 70.84 ¿os.os u.2137.73 58.08 too6.o5 59.08 ez.rs 82.45ss.os 55.40 10o6.os s4.g7 oz¿.0à zg.z435.14 55.49 fo06.Os 56.87 ge¿.éz æ2437.99 s8.34 1oo6.os 60.33 ero.ãe æ.6943.82 64.17 1006.05 66.53 æ.zo 89.9041.84 62. f I 1006.05 63.94 qs.ai 87.3043.41 63.76 .too6.o5 64.88 4{¡.85 88.2544.16 64.sf 1006.05 66.7s sã.ãò so.1l47.28 67.63 1oo6.os 83.02 3S.õi 106.3841.30 61.65 f 006.05 7g25 53.86 96.62s2.03 72.38 s0.25 81.92 4S.ù 10s2944.16 64.s1 41.s1 73.03 sl.ií s6.4054.59 74.94 53.31 81.92 eo.gg f 05.29

I02



CWES
(Block fre¡ghr)
2&Nov-95

Shlpping
Block

00
0t
03
05
07
UY

11

l3
15
17
19
21

23
25
27
æ
31
ãa

35
37
39
41

43
45

49
61

62
63
64
71

72
73
74
75
76
77
78
79
8t
82
83
u
85
86
87
90
95
98

Balanc€ lo
Move

1

1

32
16

4
ö

12
?2

1a

4

2

15

2

I
2

6

1

4

1

2

0

0
2

1

13

69
40
26

t

11

I
5

4

2

7
'|

0
I
5

4

0

1

2
'f5

2
2

Weighted
rate - VC

3f .58
52.08
53.24
49.37
51.90
46.44
46.42
47.08
45.17
42.98
41.19
40.06
41.54
¿f3.86

42.53
40.93
41.45
¿f3.52

41.44
36.65
38.50
33.79
0.00

31.80
36.44
32.54
50.59
48.72
¿l8.38

45.74
42.00
41.88
42.52
45.87
4it.58
38.64
4f .13
39.60
4f .33
35.70
31.56
33.56
3t.92
30.62
33.72
35.55
35.26
33.79
4029

Weighted
rate - PR

39.59
56.40
57.61
53.82
56.55
52.17
50.81
51.44
49.47
47.s5
47.91
46.59
45.76
48.36
¿16.89

¡f5.40
¿f6.06

49.04
50.05
41.09
42.72
38.19
0.00

36.03
46.13
40.11

1006.1 I
1006.18
1006.1 I
f 006.f 8
1 006.1 8
1006.1 I
1006.18
1006.18

1 006.1 I
1006.1 8

f006.1 I
1006.1 I
1006.18
f 006.1 8
f006.1 8
f006.1 I
1006.f I
I 006.1 I
1 006.1 8
r 006.1 8

39.85
38.01
44.64

Welghted
Ìale - TB

54.98
24.29
26-22
Æ.74
28.51
æ.10
30.00
æ.94
32.01
æ.1f
3921
37.80
u.64
35.93
.t5.b /
38.98
35.32
33.01
u.77
39.92
37.46
42.77
0.00

44.16
40.97
45.03
24.73
26.04
26.67
28.23
32.39
32.05
33.96
32.23
u.40
39.r 6

37.81
33.49
35.04
38.45
44.67
rf3.05

44.71

44.75
45.47
42.12
51.84
44.71

53.42

Weighted
rale - SL

75.33
u.64
46.57
47.09
¡18.86

49.45
50.35
50.29
52.36
53.46
59.56
58.1 5
54.99
56.28
56.02
59.33
55.67
CJ.Jb
55.12
60.27
57.81
63.12
0.00

54.51
61.32
65.38
¿15.08

46.39
47.O2
¿18.58

52.74
52.40
54.31
52.58
54-75
59.51
58.16
s.84
55.39
58.80
65.02
63.40
65.06
65.10
65.82
62.47
72.19
65.06
73.77

Weighted
rale - CH

1006.05
38.25
39.5 f
35.63
37.58
37.28
32.91
32.30
æ.79
33.83
37 -55
36.f4
32.64
30.73
32.65
33.81
35.52
u.34
35.82
37.35
35.81
40.17
0.00

41.91
39.31
4.3.36

1006.05
1006.05
1006.05
f 006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
1006.05
f 006.05
1006.0s
1006.05
1006.05
1006.05
1006.05
1006.05

49.92
42.71

51.62

Welghted
rate - MP

82.69
38.38
37 -25
39.54
52.67
¿13.09

47.91
¿16.67

50.23
u.94
64.83
60.23
57.26
60.79
61.08
64.83
55.71
51.61
50.96
5f .61

61.41
72.65
0.00

73.O3
70.96
70.96
39.7 f
38.59
40.38
42.86
51.97
50.29
u.87
53.25
57.79
70.02
59.86
5f .94
56.83
60.76
68.41
64.55
66.58
68.13
81.57
74.69
80.93
73.06
81.92

Weighted FreíghUHandling Costs by Shipping Block

oraae: l----õwid---_J

Welghted
rate - PI\IW

55.f I
1002.54
1002.54
1002.54
1002.54

61.32
61.32
61.32
61.32
59.86
59.02
59.02
59.02
61.31
59.91
59.02
59.02
61.32
61.32
59.02
59.02
56.57
0.00

55.19
57-94
51.33

1002.54
1002.54
994.99
562.72
90.80

1002.54
735.54

66.25
'f 30.14
677.58
62.4'l

1 1 1.39
894.36
527.37

53.72
48.85
49.13
52.20
53.72
54.53
58.14
55.48
60.33

Block

Supplies
395

Welghted
rate - Gulf

106.05
61.75
60.61
62.91
76.O4
66.46
71.28
70.03
73.60
78.30
88.20
83.60
80.62
84.16
84.45
88.20
79.08
74.97
74.33
84.98
u.78
96.01

0.00
96.40
94.33
94.33
63.08
61.96
93.74
66.23
75-34
73.65
78.23
76.61
81 .15
93.39
83.23
75.30
80.19
84.13
91.78
87-92
89.95
91.49

104.94
98.06

104.30
96.43

105.29

103



CWSWS
(Block freight)
2&Nov-95

Weighted FreighUHandling Costs by Shipplng Block

Block

Supplies

247

shlp¡ring Balance to weíøhJ1l wgierr!{ weighred weighred weighted weighred weighred wetghredBlock Move rale - vc rale-'PR rat;- TB rate-- sL rat;- ðH rate - Mp rate - pNW rate - Gulf

0 0.00 o.oo0 0.00 o.oo0 0.00 0.oo0 0.00 o.oo0 53.46 57.680 0.00 o.oo0 0.00 o.oo0 0.00 o.oo0 0.00 o.oo0 0.00 o.oo0 0.00 o.oo0 0.00 o.oo
0 0.00 o.oo0 0.00 0.000 0.00 o.oo0 0.00 o.oo0 41-44 46.200 0.00 o.oo0 0.00 o.oo0 0.00 o.oo0 0.00 o.oo0 0.00 o.o00 0.00 o.oo0 0.00 o.ooI 31.06 42.640 0.00 o.oo0 0.00 o.0o0 0.00 0.oo0 0.00 o.oo0 0.00 o.oo0 0.00 0.oo0 0.00 o.oo0 0.00 o.oo0 0.00 o.oo0 0.00 o.oo0 0,00 o.oo0 0.00 o.oo0 40.19 1oo6.f8o 41 .28 1006.1 8

'I 1 33.59 1006..f I18 32.06 loo6.f8147 33.51 .f 006.1870 32.72 foo6.l80 0.00 o.oo0 0.00 0.oo0 0.00 o.oo0 0.00 o.oo0 0.00 o.oo0 0.00 o.oo

cra¿e' [--ìÈFsl

-rr_J

0.00 0.00 o.oo o.oo o.o00.00 0.00 0.oo 0.00 o.o00.00 0.00 0.oo o.oo o.oo0.00 0.00 o.oo o.oo o.oo50.12 38.87 56.10 foo2.54 79.460.00 0.00 o.oo o.oo 0.000.00 0.00 o.oo o.oo o.o00.00 0.00 o.oo o.oo o.o00.00 0.00 o.oo o.oo o.o00.00 0.00 o.oo o.oo 0.000.00 0.00 o.oo o.oo o.o00.00 0.00 o.oo o.oo o.o00.00 0.00 o.oo o.oo o.oo0.00 0.00 o.oo o.oo o.oo0.00 0.00 o.oo 0.00 o.oo0.00 0.00 o.oo o.oo o.0o55.52 35.90 50.96 59.02 74.3g0.00 0.00 o.oo o.oo o.oo0.00 0.00 o.oo 0.00 o.oo0.00 0.00 o.0o o.oo 0.oo0.00 0.00 o.oo o.oo o.oo0.00 0.00 o.oo o.oo o.oo0.00 0.00 o.oo o.oo o.oo0.00 0.00 o.oo o.oo o.oo65.09 ¿fil.09 70.96 SZ.Z1 94.330.00 0.00 o.o0 o.oo o.oo0.00 0.00 o.oo o.oo o.oo0.00 0.00 o.oo o.oo o.0o0.00 0.00 o.oo o.oo o.oo0.00 0.00 o.oo o.0o o.oo0.00 0.00 o.oo o.0o o.oo0.00 0.00 o.oo o.oo o.oo0.00 0.00 o.oo o.oo 0.oo0.00 0.00 o.oo o.oo o.oo0.00 0.00 o.oo o.oo o.oo0.00 0.00 o.oo 0.oo 0.oo0.00 0.00 o.oo o.oo o.oo55.52 1006.05 *.87 61.62 78.2455.36 1006.05 56.44 1002.54 79.8160.20 .t006.05 62.88 52.20 8624
62.'f 5 1006.05 64.1 I 52.97 87 .4861.52 1006.05 63.63 4{¡.85 86.9965.83 1006.05 67.45 40.66 90.8.f0.00 0.00 o.oo o.oo o.0o0.00 0.00 o.oo o.oo o.oo0.00 0.00 o.oo o.oo 0.oo0.00 0.00 o.oo o.o0 o.oo0.00 0.00 o.oo o.oo o.oo0.00 0.00 o.oo o.oo o.oo

00
01

03
05
07
09
'I 

1

l3
15
17
19
21

23
25
27
æ
3l
ãã

35
37
39
41

43
45
47
49
61

62
63
&
71

72
73
74
75
76
T7
78
79
8l
82
83
u
85
86
87
90
95
98

0.00
0.00
0.00
0.00

æ.77
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

35.17
0.00
0.00
0.00
0.00
0.00
0.00
0.00

44.74
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

35.1 7
35.0 f
39.85
41.80
41.17
45.48
0.00
0.00
0.00
0.00
0.00
0.00

104



cwRW
(Block freighr)
2&Nov-9S

Weighted FrelghVHandling Costs by Shlpplng Block

Block

shipping Balance to weieh.t,lr weíghtlJ weighred werghred weighted weighj{ weighted werghredBlock Move rare-- vc rare-- pR ,;i;: iB rare-- sL ;"i;- èü rare _ Mp rare _ pNW rare - curr
0 31.98 39.59
0 0.00 o.oo
0 55.24 59.47
0 0.00 o.oo
0 50.42 55.24
2 44.18 5.f .09
0 46.83 5f .05
0 47.46 51.61
0 45.58 49.81
0 42.85 47.08
1 41 .22 47.41
0 40.00 47.46
0 0.00 o.0o
0 42.04 46.86
0 0.00 o.oo
0 39.60 43.82
0 41.44 45.91
0 43.23 49.83
0 0.00 0.oo
0 37.22 42.04
0 0.00 o.oo
0 33.69 37.91
0 0.00 o.oo
0 0.00 o.oo
1 37.72 46.33
I 3l .00 41.27
0 0.00 o.oo
1 ¿f6.55 1006.18
o 47.46 1006.18
1 45.01 1oo6.f8
1 42.29 1006.18
0 42.34 1006.18
0 (¡.82 1oo6.t 81 44.64 1006.18
0 42.63 foo6.18
0 39.89 loo6.t8
9 42.95 1006.18
1 39.83 1006.18
0 40.95 1006.1 84 35.7f 1006.18
0 32.40 1006.18

34 33.56 1006.18
9 31 .95 1006.1 8
1 æ.42 too6.f I
0 34.78 1006.18
0 36.03 1006.18
f 34.94 39.36
0 33.s9 37.81
0 0.00 o.0o

54.98 75.33 .roo6.os

0.00 0.00 o.0o
27.92 48.27 41.31
0.00 0.00 o.o0

26.73 47.08 36.49
30.36 ñ.71 36.95
æ.14 49.49 32.87
30.96 sl .31 31.67
33.37 53.72 28.72
33.89 54.24 u.44
38.69 59.04 37.04
38.74 59.09 37.09
0.00 0.00 o.oo

36.96 57.31 31.67
0.00 0.00 o.0o

38.f 5 58.50 u.22
35.47 55.82 35.60
32.14 52.49 32.86
0.00 0.00 o.oo

39.34 59.69 36.49
0.00 0.00 o.o0

42.87 63.22 40.51
0.00 0.00 o.o0
0.00 0.00 o.o0

41.08 61.43 39.38
45-75 66.10 44.08
0.00 0.00 o.oo

28.63 4{¡.98 1006.05
26.13 46.48 1006.05
29.11 49.46 1006.05
32.65 53.00 1006.05
31.89 52.24 too6.05
35.f7 55.52 1006.05
32.02 52.37 f 006.05
33.33 53.68 1006.05
40.43 60.78 1006.05
39.68 60.03 1006.05
3s.15 55.50 1006.05
34.63 54.98 too6.o5
38.75 59.10 1006.05
42.97 63.32 1006.05
42.69 63.04 1006.05
4Í¡.61 63.96 too6.o5
44.20 64.55 f 006.05
46.60 66.95 1006.05
42.37 62.72 1006.05
52.29 72.64 50.48
44.75 65.10 42.50
0.00 0.00 o.oo

c'a¿.' l---õùnw-ì.Ê'/

82.69 55.19 106.05
0.00 0.00 o.0o

37.25 1002.54 60.61
0.00 0.00 o.oo

39.54 1002.54 62.91
44.84 6l .32 68.20
49,20 61.32 72.5653.34 61.32 76.70
58.51 61.32 8.f .8857.96 60.99 81 .33
64.83 59.02 88.2060.23 59.02 8i¡.60
0.00 0.00 o.oo

60.23 61.32 83.60
0.00 0.00 o.oo

64.83 59.02 88.20
56.29 59.02 79.65
53.34 61.32 76.70
0.00 0.00 o.oo61.61 59.02 84.98
0.00 0.00 O.OO

72.65 56.57 96.0.f
0.00 0.00 o.oo
0.00 0.00 o.oo

70.96 58.75 94.33
70.96 53.91 94.33
0.00 0.00 o.oo

4Í1.20 1002.54 66.56
39.01 1002.54 62.97
45.60 8æ.49 68.96
51.70 3æ.94 75.07
49.53 f 002.s4 72.s0
56.40 1002.54 79.77
52.40 64.73 7576
56.02 63.15 79.38
7f .99 1002.s4 95.35
62.27 62.97 85.63
54.70 232.22 78.06
56.00 1002.54 79.36
61.96 492.75 85.32
65.08 53.72 88.45
64.33 4{¡.85 87.70
65.24 45.95 83.60
66.83 52.20 go.f I
8Ít.65 53.72 107.02
76.08 54.93 99.45
8120 æ.72 104.56
73.03 55.19 9.6.40
0.00 0.00 o.oo

00
0l
03
05
07
09
11

f3
15
17
f9
21

¿ó
25
27
æ
31
ö
aÈ

37
39
41

4Í¡
45

49
61

62
63
64
71

72
73
74
75
76

78
79
81

82
83
84
85
86
87
90
95
98

1t)5



1/2CWAD
(Block freight)
2&Nov-g5 Grud.,l- rEõMp-l

Welghted FrelghUHandllng Costs by Shipplng Block

Block

Supplies

2,639

ship¡ing Balance to weighled welghted weløht:r wgrgh!{ weighred weighled wetghted wetghredBtock Move rart- vc ¡are-- pR ;"r;: TB rare-- sL ;;i;- èH rare - Mp rare _ pNW rare _ curr
00
01

03
05
07
09
1f
13
15
17
19
21

23
25
27
29
3t
ru
35
37
39
41

43
45
47
49
61

62
OJ

64
71

72
73
74
75
tÞ
77
78
79
81

82
83
84
85
86
87
90
95
98

0 0.00 o.0o
0 0.00 o.oo
I 55.84 60.06
0 49.63 54.05
0 0.00 o.oo

13 46.39 51.74
f 45.49 49.71
1 ¿t5.84 50.06
1 43.62 47.84

23 41.33 45.72
257 41.57 47.82
71 39.93 46.53
s 40.62 44.97
1 43.72 47.95
3 42.55 46.79
1 39.73 44.42

51 41.64 46.41
24 4i1.66 4926
32 41.72 50.30
2 37.31 42.11

l0 38.05 42.50
0 0.00 o.oo
1 34.18 39.00
0 0.00 o.oo

114 s9.5 f 47.67
5 31 .72 40.93
0 51.02 1oo6.t8
9 46.6t 1006.18
0 48.25 1006.18

5t 45.52 1oo6.f8
248 42.69 1006.18
95 41.38 1006.18
17 41.70 .t006.18

2 44.09 1oo6.f8
7 40.33 f 006.18

75 39.00 1006.18
331 41.11 1006.18
301 39.14 foo6.18
46 41 .22 f 006.1 I425 37.79 1006.18
37 æ2f 1006.18

267 33.58 foo6.18
11f 32.06 1oo6.t8

1 æ.37 1006.18
I 35.86 1006.18
0 3722 1006.18
0 0.00 o.o0
0 0.00 o.o0
0 0.00 o.o0

0.00 0.00 o.o0
0.00 0.00 0.oo

28.51 4{t.86 41.91
27 .32 47.67 35.08
0.00 0.00 o.o0

æ.97 50.32 37,20
30.54 50.89 32.26
æ.73 51.08 31.32
32.93 53.28 31.87
35.1 | 55.46 35.f 2
39.1 1 59.46 37.45
37 .81 5S.16 36.15
35.97 56.32 33.51
35.74 56.09 30.45
36.10 56.45 33.25
39.21 59.56 35.82
34.98 55.33 35.64
32.77 53.12 u.84
35.04 55.39 35.88
39.27 s9.62 36.40
37.71 58.06 36.06
0.00 0.00 o.oo

41.18 61.53 39.47
0.00 0.00 o.oo

40.18 æ.s3 38.61¿f5.84 66.1 9 44-15
25.54 45.89 1006.05
28.84 49.19 1006.05
27.95 48.30 1006.05
æ.14 49.49 f 006.05
32.65 53.00 1006.05
32.96 5s.31 1006.05
33.30 53.65 f 006.05
32.78 53.13 too6.o5
35.89 fi.24 1006.05
39.f8 59.53 foo6.o5
37.39 57.74 foo6.o5
35.39 55.74 1006.05
34.89 5524 1006.05
37.84 58.19 1006.05
4:1.97 64.32 1oo6.Os
42.52 62.87 1006.05
4Í¡.89 6424 f 006.05
44.16 64.51 f 006.05
47 -83 68.18 1006.05
4t,f8 61.53 1006.05
0.00 0.00 o.oo
0.00 0.00 o.oo
0.00 0.00 o.oo

0.00 0.00 0.oo
0.00 0.00 o.0o

37 25 f 002.54 60.61
39.54 1002.54 62.91
0.00 0.00 o.oo¿liÌ.91 6i.32 6Z.28

45.35 61.32 68.71
44.53 61.32 67.90
53.34 61.32 76.70
60.37 60.07 83.74
64.83 59.02 88.20
60.23 59.02 83.60
59.25 59.02 82.6f
60.65 6f .32 84.01
61.50 59.22 84.86
64.83 59.02 88.20
53.08 59.02 76.44
s1.47 61 .32 74.84
50.96 6f .32 74.33
60.80 59.02 84.16
6r.37 59.02 84.73
0.00 0.00 o.oo

72.65 56.57 96.01
0.00 0.00 o.o0

67.82 58.65 91.19
70.96 53.72 94.33
41 .84 1002.54 65.21¿f5.36 1002.54 68.72
42.54 1002.54 65.90
46.49 956.65 69.85
52.08 386.77 75.44
52.34 1002.54 75.70
54.90 743.44 78.27
57.74 68.58 8l.lo
61 .38 99.36 u.75
70.65 868.64 94.02
s8.89 62.07 82.26
55.25 639.35 78.6.f
56.54 932.82 79.91
60.05 7A3.78 83.41
65.92 52.61 8929
u.22 48.85 87.59
65.64 48.71 89.00
66.75 5220 90.11
83.65 42.17 107.02
72.88 54.93 9624
0.00 0.00 o.oo
0.00 0.00 o.oo
0.00 0.00 o.oo
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Weighted FreighVHandling Costs by Shipping Block

Block

Supplies

1,219
shipping Balance to weighig-d welghted weíghted weighred werghred weighted weighted werghredBrock Move rare-- vc ;;i;-Þ-R ;ìi:ìu rare-- sL ;;i;_õi fare - Mp rare _ pNW ratE - Gurf

3CWAD
(Block freight)
2&Nov-95

00
01

UJ

05
07
09
11

IJ

t5

19

21

¿ó
25

æ
31

æ
35

39
41

€
45

49
61

62
63
64
71

72
73
74
75
76
77
78
79
81

82
æ
u
85
86
87
90
95
98

0 0.00 o.oo
o 52.27 56.43
4 55.39 59.73
4 48.48 52.88
2 51 .49 s6.17

20 46.31 51.78
10 45.94 50.28
6 46.82 51 .13
2 45.03 49.40

25 42.15 46.60
86 41.29 47.65
39 39.88 46.71
4 40.87 45.17
3 /Kì.46 47.91
3 42.41 46.68
2 40.01 44.62

20 41.67 46.52
47 4i1.54 49.97
26 41-47 50.08
0 37.30 41.83
3 38.53 42.75
0 0.00 o.0o
0 0.00 0.oo
0 0.00 0.00

26 39.1 7 47 .52
3 32.34 40.69
0 50.42 1006.18

æ 47.04 1oo6.t8
10 4t¡.05 1006.18
70 45.56 1006.18

138 43.00 1006.18
145 41 .48 1006.18
60 42.39 1006.18
5 44.80 I OO6.f I

1 I 41 .94 1006.1 I21 38.88 1006.18
52 40-26 1oo6.f 8lU 39.33 1006.18
26 40.88 too6.l8
54 37.34 1006.18
8 33.27 lo06.f8

50 33-49 1006.18
21 32..f o 1oo6.t 8
0 æ37 1006.18
0 36.03 1006.18
0 33.59 1006.18
0 0.00 o.oo
0 0.00 o.oo
0 0.00 o.oo

0.00 0.00 O.OO
24.94 45.29 33.28
28.18 ¿f8.53 4l.58
27.61 47.96 34.98
27.97 48.32 97.2s
29.89 æ.24 97.20
29.98 50.33 32.62
æ.84 50.19 92.22
32.58 52.93 30.60
34.31 54.66 34.91
38.94 59.29 37.2s
37.98 s8.33 36.33
35.47 55.82 33.23
36.09 56.44 31.02
36.00 56.35 33.18
38.91 59.26 35.45
34.86 55.2.t 35.58
32.69 53.04 34.36
u.79 s5.14 35.83
3926 59.61 36.54
37.46 57.81 35.81
0.00 0.00 o.0o
0.00 0.00 o.oo
0.00 0.00 o.oo

40.f 1 60.46 38.51
45.85 66.20 44.14
24.94 45.29 t0o6.o5
28.07 48.42 1006.05
2825 411.60 f 006.05
æ.07 49.42 1006.05
32.48 52.83 1006.05
32.77 53.12 1006.05
33.9f 5426 f 006.05
32.50 52.85 1006.05
34.62 54.97 1006.05
38.68 59.03 .too6.o5

36.78 57.f3 1006.05
u.28 54.63 1006.05
u.57 54.92 1oo6.os
37.63 t.98 1006.05
44.14 64.49 1006.05
42.31 62.66 1006.05
43.78 64.13 foo6.o5
44.1 6 64.5f 1006.05
48.08 68.43 too6.o5
42.97 63.32 f 006.05
0.00 0.00 o.oo
0.00 0.00 o.oo
0.00 0.00 o.oo

Grade: I SCWAoI\ÉJ

0.00 0.00 o.oo
39.54 1002.54 62.91
37.25 1002.54 60.61
39.54 1 002.54 62.91
48-14 1002.54 71.50¿f3.90 61 .32 67.27
46.79 61 .32 70.16
45.13 61.32 68.49
52.1 3 61 .32 75.50
58.44 60.23 81.80
64.83 59.02 83.20
60.23 59.02 83.60
59.73 59.02 83.09
60.63 61.32 83.99
61.52 s9.1 7 84.89
64.83 59.02 88.20
52.71 59.02 76.07
51 .77 61 .32 75.13
50.96 61.32 74.99
61.19 59.02 84.56
61.23 59.02 s4.60
0.00 0.00 o.o0
0.00 0.00 o.oo
0.00 0.00 o.oo

68.70 57.81 92.07
70.96 53.72 94.33
36.86 1002.54 60.23
41.s7 1002.54 64.94
42.91 995.11 66.28
46.34 861 .14 69.70
51.62 æ7.78 74.99
52.00 1002.54 75.97
55.f 0 746.90 78.47
54.63 66.52 2.99
58.03 63.08 81.39
71.06 740.31 94.42
57.97 61.8f 81.33
53.35 3.62.58 76.72
55.96 961.65 79.92
59.44 61s.44 82.81
66.00 53.61 89.36
64.14 48.85 87.51
65.47 48.85 88.83
66.75 52.20 90.1 1

83.65 26.86 107.02
76.54 53.72 99.91
0.00 0.00 o.oo
0.00 0.00 o.oo
0.00 0.00 o.oo
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AppendÍx II

Sales Opportunities by port and Grade
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Interpretation of Appendix tr

- G¡ades are identified in boxes down Ieft side column.

- Code for each sales opportunity is listed across top row. VCl is top price sales
opportunity at Vancouve4yC2. is second best, etc-.

- First row in each grade is price in U.S. dollars, second row is Canadian dollars.
Third row is maximum volume (000 tonnes) which c¿¡r be sold at each price.
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Appendix III

Net On-Farm Revenue Calculations

112



Interp¡etation of Appendix Itr

- F"h cell represents net revenue at each particular block if supplies are shipped tothe sales opporruniry in rhe column heading. calculationïó;dh";Jl- ,¿",price at port minus weighted nansportatøn/tandting cost from the block to the
relevant ¡nrt.

1 1,3
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Appendix tV

Base Case Scenario: Results by Grade
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Interpretation of Appendix fV

- To assist in interpretation of the following tables, the fi¡st page is a map indicating
location of each shipping block The accompanying tabb hsã 

"pp.o¡¡iut"location of each block

- Grades are identified in top right hand corner of each page. Each grade,s results
takes two pages. First page lists objective fi:nction uu'|o", constraints and
shipmgnts by port. Second page surrma¡izes optimum shipments from each block
to each port.

- The first page for each grade contairn objective fiurction value in the ,,total net
levenue" cell The consüaint contained on the left hand side of the page indicates
that all supplies ("Balance to Move") have been shipped. The first set of
consüaints on the right side of the page surnmarizes the actual shipments to eachport, with the volume constraints for Vancouver and P¡ince Ruperi listed. Below
that a¡e the dual values and ranges for that capacity constaint. Next is the
constraint that actual 

¡hipments agains each sales ãpportunity ca6ot exceed the
maximum identified demand. Finally, in bottom rigir,Jt corner, total west coast and
total east coast sales (which each includ. u pt"uio,räy-unutilized u.S. port) cannot
exceed 125 percent of identified sales opportunities at the Canadi* portr. 

'
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01 MB
03 MB
05 MB

Block # Approximate L¡cation
00 Peace River 6L

Block # Approximate l_ocation
MB
MB
MB
MB, SS

SS

SS

SS

SS, NS
NS, SS

NS, NA, SS
SS

SS

SS

SS

SA
SA
SA
NA, SA
NA
NA
Peace River
NA, peace River
Peace River

62
63
64
7t
72
73
74
75
76
77
78
79
81

82
83
84
85
86
87

90
95
98

07
09
11

1,3

15

77

19

2L

23
25
27
29
3L

33

35
37

39
41,

43
45
47
49

MB
SS, MB
SS, MB
MB, SS

SS, NS, MB
SS, NS
SS

SS

NS
NS
NS
NS
SS

SS

SS

NS, NA
NS
NA
NA
NA
SA, SS

NA

Abb¡eviations: MB Manitoba
Southern Saskatchewan (southern half of grain area)
Northern Saskatchewan
Southern Albefia
Northern Alberta

ss
NS
SA
NA
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lCWRS
(Ma,x net rev)

1 2-Feb-96

Totd Nst Revmue:

er¡oe: I lcwRsl:- 
--JCalculat€d llaximum Net Revenue

l--sJ2-ï763srol

-Shþping 8åtlncc to
Blod( Move

00
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03
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09
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31

35
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63
64

72

74
1E

76
77
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81

82
83
u
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86
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90
95
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14

t8
40
l1
99
36
46
7q

194
f69
170
259
141

92
166
224

80
38
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156
96
87
12

42
u

'I t3
36

202
443
179
1z'3
124
151
QOã

461
440
t6€
æ7
159
260
254

37
25

r3:l
r67
54
21

Shiprnantr

14

I
18

40
11

99
óÞ

46
75

194
r69
170
tÃo
141
92

f66
224

80
38

168
155
96
87
12

¿3ó
42
u

1f3
36

202

f79
123
124
f51
382
461
440
168
297
159
260
254
37
25

tñ
167
54
24

ÂcfiJtl
3,650 e
1,110 e

200
1,000

0
s00
278
200

Actual
980 EG
280 =e630 re
700. Èe

1,060 e
420 É
12O ÊG
270 Ee
300 Èe

0e
2OO EG
300 Èe
500 =ç
200 Èe

0-e
500 ÈG.l05 e
30e
68e
75e
0e

75e.l25 e
0e

Pon Ceprcity Conrtrù¡ntr & Actuel Stripnrontr

vc
PR
TB
SL
CH
MP
PW
GL

vc
PR

Constraint
4.000
1,720

Dual Valuca & Rangø lor WC porf Crprcity
Dml Uoner lôu/Êr
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6l o.o0
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2,1 00
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0
500
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700

2,1 00
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AJlocrtion of Top Yttue Selo ¡t WC ¡nd EG¡Gulf
Ach'al
1,505

430
968

VCl+PR1+PWl
VC2+PR2+P1,V2
VC3+PR3+P1V3
VC4+PR4+PlV4
VCS+PR5+P14r5

SLl+GL1
SL2+GL2
SL3+GL3

Sejes Onp'1 25

1,505
430
968

r,075
3,225

375
62s
250

1,075
1,060

375
625
200
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Churcfiill Minneápolis
0 500

ureoo: I fcwEsì-- ¡

PNW
278

Shipments by Corridor (Summary)

shlpplng
Blicck BlockTotal Vrry*_TprincêRup€t ThunderBay Sr.LãwrêncsSublotaj: s,4BZ t,ila - ''-' zæ t,ooo

l CWRS
(Block Summary)
12-F6Þ96
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2CWRS
(Mar net rev)
12-FeÞ96

Total Nsl Revæue:

Gnde: l-----açry-ffi1__J
Calculated iJlaximum Net Revenue

I s64{ 319 i
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GL

vc1
vc2
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2CWRS
(Block Summary)
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(Max net rsv)
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(Block Summary)
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cwFw4/5AD
(Max net rev)
l2-Feb-.96

Total Nd Reve¡ue:
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(Block Summary)
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(Max net rev)
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vc2
vc3
vc4
vcs
PR1

PR2
PR3
PR4
PR5
TB

SL1
SL2
SL3
CH
MP

PWf
PW2
PW3
Ptv4
PWs
GLI
GL2
GL3

Shipmenta

1

1

é¿

tÞ

4
I

12

aÒ

4

3
15

1

2
6
1

4
1

0
0
2
1

13

b9
40
¿ô

q
.t1

I

4
4

7
1

0
I
5
4
0
1

t5
2
2

D!Âl Uooer Lore¡

0.00 '-".....-..'. .f 
,660.00

Pod Cspacily Congtraints & Actual ShipÍi€nt3
Actual

140 +
60e

0
0
0

183
.12

0

Dual V8¡ue¡ & Ranges for WG port Capecrty

VC
oÞ

TB
SL
CH
MP
PW
GL

PR

Aclual Shipments Againsl Salea Opportunitie!

Allocstion of Top Value Salee at WC and EC¡Gul{
Actual Safss Opp.f.2s

Actual
140 =G

0=e
0=e
0=e
0=e

60 =e
0=e
0=e
0=e
0 =<=
0=e
0=e
0=e
0=+
0=+

183 e
t¿e
0 --e
0=e
0 =<=
0=e
0=e
0=+
0=e

212 e
0=e
0 --e0=e
0=+
0=e
0=e
0=+

Con straint
140

0
0
0
0

60
0
0
0
0
0
0
0
0
0

200
f40

0
0
0
0
0
0
0

VC1+PR1+PWl
VC2+PR2+PW2
VC3+PR3+PW3
VC4+PR4+PW4
VCS+PR5+PW5

SL1 +GL1
SL2+GL2
SL3+GLS

215
0
0
0
0
0
0
0
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PW
12

Shipments by Corridor (Summary)

VC
140

cwEs
(BIock Summary)
l 2-F€b-96

Shlpplng
Block Block Toral
Sublotâl: GL

0

0
0
0
0
0
0
0
0

0
0
U

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

12
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

PR TB SL CH MP60000183
00ooo
00001
000032
0 0 0 o 1600ooo
00008
120ooo
21 0ooo
13 0 o 0 o00000
00ooo
00ooo
30ooo
00ooo
20000
00ooo
00ooo
00ooo
00000
20000
l0ooo
z0ooo
00ooo
00ooo
00ooo
00ooo
0 0 o o 13000069
000040
00004
00ooo
00ooo
00ooo
00ooo
00ooo
00ooo
00ooo
00ooo
00ooo
00000
00000
00ooo
00ooo
00ooo
00000
00ooo
00000
20ooo
20ooo

11
10

320
160
44
80

120
330
13 0
44
33
22
30

15 ls
20
l1
2Z
66
11
42
10
2o
00
00
2z
ll

130
690
40o
26 21
55

tl 1f
8B
Ãr
44
33
2Z
7T
1l
00
1t
55
44
0o
11
2Z

f5 rs
2O
2o

00
0t
03
05
07

¡O9
' 11

13
t5
17
19
21
n
25
27
29
3f
a4

35
37
39
41
¡ti¡

45
47
,1Sl

61
62
63
64
71
72
73
74
75
76
77
78
79
81
82
8g
84
85
86
87
90
95
98
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cwsws
(Max net rev)
12-Feb-96

Total Net Revenue:

Grade: l-----õFSWSi

-_l

Calculated Maximum Net Revenue

@

Shipping Batance to
Blod( Move

VC
PR

Shipments

0
0
0
0
0
U

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1

0
0
0
0
0
0
0
0
0
0

0
0
0

11

18

147

0
0
0
0
0
0

ooo
01 o
03o
05o
07o
09o
ff o
13o
15 o
170
19 o
21 o
230
250
270
290
31 o
oou
âE u
370
390
41 o
430
450
47 l
490
61 o
620
630
640
71 o
720
730
740
750
760
770
7so
790
81 lt
82 1g
83 147
U70
850
860
870
90o
950
980

Port Capacity Conatraints & Actuaj Shipmenta
Actual

247 e
0e
0
0
0
0
0
0

Dual Values & Rangea for WC porl Capacrty

PR
rc
SL
CH
MP
PW
GL

Constra¡nl
4,000
1,720

Duaf Upper Lorver

Actual Shipment¡ Âgainat Salea Oppoñunitiet

vcf
vc2
vc3
vc4
vcs
PR1
Pæ,
PR3
PR4
PR5
TB

sLl
SL2
sL3
CH
MP

PWl
PW2
PW3
PV/4
PWs
GLl
GL2
GL3

Actual
247 e

0e
0e
0=e
0=e
0e
0e
0e
0=e
0=+
0e
0e
0+
0=e
0=e
0=e
0e
0e
0e
0=e
0=e
0e
0e
0=e

247 G
0e
0e
0=e
0=e
0e
0e
0=e

C-onslrainl

350
350
700

0
0

150
150
300

0
U

233
100
500

U

0
0

350
350
700

0
0

100
500

0

Allocation ol Top Value Saleo at WC and EC/Guil
Actual Sajes Opp'1.2S

VCl+PR1+PW1
VC2+PR2+PWZ
VC€+PR3+PWS
VC4+PR4+PW4
VCS+PR5+PWS

SLl+GL1
SL2+GL2
SL3+GL3

s38
538

r,075
0

125
625

0
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cwsws
(Block Summary)
12-Fab-.96

GL
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0

0
0
0
0
0
0
U

0
0
0
0
0
0
0
0
0
0
0
0
0
0

PW
0

0
0
0
0
0
0
U

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
U

0
0
0
0
0
0
0
0
0
0
0
0
0
U

0
0
0
0
0
U

0
0
0
0
0

MP
0

0

0
U

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
U

0
0
0
0
0

0
U

0
0
0
0
0
n

0
0
0

0
0
0
0
0
0
0
0

CH
0

U

0
0
0
0
0
0
0
0
0
0
0
0
0
U

0
0
U

0
0
0
0
U

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TB SL
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

Shlpp¡ng
Block Block Total
subtotal:

Shlpments by Corridor (Summary)

PR
0

VC

247

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
110
000
000
000
000
000
000
000
000
000
000
000
000
000
000
11 tf or8l8o

147 141 O70700
000
000
000
000
0oo
000

00
01

.03
05
07
09
tl
13
15
17
f9
21

25
27
æ
31
óJ
35
37
39
41

4il
45
47
49
6t
62
N

64
71

72
73
74
75
76
77
78
79
81

82
83
u
85
86
87
90
95
98
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cwRw
(Max net rev)
12-Feb-96

Total Net Revenue:

Gmde: l------þSþp¡--J
Calculated Maximum Net Revenue

@

00
0t
03
05
07
09
1t
13
15
17
t9
21

23
25
27
29
3f
JJ

37
39
41

43
45
47
49
61

62
OJ

64
71

72
73
74
75
76
77
78
79
81
82
83
84
85
86
87
90
95
98

Shippíng Bålance to
Block lilove Shipmenta

0
0
0
0
0

0
0
0
0
1

0
0
0
0
0
0
U

n

0
0
0
0
U

1

1

0
1

0
1

1

0
0
1

0
0
9
1

0
4
0

u
I
1

0
0
1

0
0

0
0
0
U

0
2
U

0
0
0
1

0
0
n

0
0
0
0
0
0
U

0
0
0
1

1

0
1

0
1

1

0

1

0
0
s
1

0
4
0

u
I
1

0
0
1

0
0

PoÉ Capacily Con¡traints & A€{ual Sh¡pm€nts
Actuaf

72e
0e
0
0
0
0
0
0

Duål Values & Rangee lor WC porl Capscity

VC
PR
'fB

SL
CH
MP
PW
GL

VC
PR

Con slra¡n t

4,000
.1,720

Dual Upper Lorver
0.00'-"'........... 3,927.86
0.00 -"'............ 1,720.00

Actual Shipnænts Against Såles Oppoñunitie,

vcf
vG2
vc3
vc4
vc5
PRl
PM
PR3
PR4
PR5

TB
SLl
SL2
SL3
CH
MP

PW1
PW2
PW3
PW4
PWs
GL1
GL2
GL3

Actual
72e
0e
0e
0=e
0=e
0e
0q
0q
0=+
0=e
0e
0e
0e
0=e
0=e
0=e
0e
0e
0e
0=+
0=e
0e
0e
0=e

72e
0e
0e
0=q
0=q
0e
0e
0=e

Constrainl
350
350
700

0
0

150
150
300

0
0

¿éJ
100
500

0
0
0

350
350
700

0
0

100
500

0

Allocation of Top Value Sales rt WC rnd EC/GuI
Actual Sates Ooo.,l.25

VCl+PR1+PWl
VC2+PR2+PW2
VC3+PR3+PW3
VC4+PR4+PW4
VCS+PR5+PW5

SLl+GL1
SL2+GL2
SL3+GL3

538
538

1,075
0
0

125
625

0
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cwRw
(Bfock Sumnary)
I z-Feb-96

Sh¡pping
Block Bfoc* Toral
subtolaJ: GL

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
U

0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
U

0
0
0
0
0
0
0
0
0

MP PW
00

00
0o
00
00
00
00
00
00
0o
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
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00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

CH
0

Shipments by Corridor (Summary)

SL
0

TB
0

PR
0

VC

72

0
0
n

0
0
2
0
0
0
0
I
0
0
0
U

0
0
0

0
U

0
0
'I

f
0
1

0
1

1

0
0
1

0
0
o

1

0
4
0

34
9
I
0
0
1

0

0
0
0
0
0
2
0

0
1

0
0
n

0
0
U

n

0

0
0
U

1

¡

0
1

0
1

1

0
0
1

0
0
o

1

n

4
0

34
I
1

0
0
1

0
0

00
0f
03
05
07
09
1t
13
15
17
19

21

n
25
27
æ
3l
33
35

eô

41
4Í|
45
47
49
61

62
63
g
71

72
73
74
75
76
77
78
79
81

8?
oâ

u
85
86
87
90
95
98

0ooo
0000
00oo
00oo
0o0o
0o0o
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
0000
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
0ooo
00oo
00oo
0ooo
00oo
00oo
00oo
0ooo
0ooo
0ooo
00oo
00oo
00oo
0ooo
00oo
0ooo
0000
0ooo
0000
0ooo
00oo
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1tzCW¡.D
(Max net r6v)
12-F€Þ96

Total Net Rever¡ue:

Calculated Maximum Net Reveflue

T-T646.æTl

-I

Grade: f---lãõFÀ-õl

-_J

Constrainl
4,000
1,720

Congtraints

Shipping Batance to
Bloc¡( Move shipmenta Port capaciÇ constrâinta & ActusJ shipmentg

VC
PR
TB
SL
CH
MP
PW
GL

VC
PR

ooo
01 o
03f
05o
07o
09 f3
11 l
13 I
15 1

17 23
f9 257
21 t1
23s
25 1

273
29 I
31 51
33 24
âE ô¿
372
39 10
41 o
43f
450
47 114
495
6fo
629
630
64 51
71 z4g
72 9s
73 1t
742
75 1
76 75
77 331
78 go1

79 46
8t 425
82 g7
83 267
u 1ft
85f
86 1

870
90o
950
980

vc1
vc2
vc3
vc4
vcs
PFl
PR2
PR3
PR4
PR5
IB

sLl
SL2
sL3
CH
MP

PryV1

F¡T2
PlU¡
PW4
PryYs

GL1
GL2
GL3

0
0
f
0
0

13

1

1

1

23
257

71

5
1

ã

f
51

24
J¿

¿

10
0
1

0
1'f4

5
0
I
0

5f
248
95
17

¿

7
75

4âa

301
46

425
37

267
111

1

I
0
0
0
0

flual Upper Lorrsr

Äctual
228 e
53+

'160

1,425
0

400
70

303

Dual Values & Rangea lor WC port Cåpæity

Ac{u8l Sh¡prn€nts Agajnst Sålæ Opportunitieg

Allocstion ol Top Value Sales d WC and EC/Guf
Actual Sdes Opp.,t.25

AchJal
105 =e
25 =e98 =e
0=+
0=+
0e

ll =e
42 =+
0=e
0=+

f60 =e700 =e225 =e
500 =€0 --e400 =e
56ê
3e

11 ê
0=e
0=+

f75 ê
56e
72e

161 =e
39 =eÍ51 =+
0=+
0=e

875 =e281 =e
572 e

Constreint
105
25
98

0
45
11

42
0
0

160
700
225
500

0
400
105
25
98

0
0

700
225
500

VC1+PR1+PWl
VC2+PR2+PW2
VC3+PR3+PW3
VC4+PR4+PW4
VCS+PR5+PW5

SL1+GL1
SL2+GL2
SL3+cL3

16r
39

f5f
0
0

875
281
625

vvvl47



c¡ade: f--iÞRõ-l

PW
70

Shípments by Corridor (Summary)

SL
1,425

lt2CWAD
(Block Summary)
I 2-FeÞ96

Shipplng
B¡ock Bloc* TotsJ
Subtotal: GL

303

0
0
1

0

13
1

1

U

0
0
0
0
0
0
0

51

24
32

0
0
0
0
0
0
0
0
9
0

5t
25
95

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
U

0
0
U

0
0
0
0
0
0
0
0
0
0
0
0

U

0
0
0
0
0
0
0
0

69
0
0
1

0
0
0
0

CH MP
0 400

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0Zæ
00
00
00
00
00
00
o 177
00
00
00
00
00
00
00
00
00
00
00

0
0
0
0
0
U

0
0
0
0

257
71

Ê
,l

0
0
0
0
0
0
0
0
0
0
n

0
0
0

0
0
0

t7

0
75

óó¡
77
46

425
0

119

0
0
0
0

0
0

VC PR T8228 $ 160

000
000
0oo
000
000
000
000
000
001
0023
000
000
000
000
003
010
000
000
000
020
0100
000
010
000
03579
050
000
000
000
000
000
000
000
000
007
000
000
0047
0oo
000

37oo
79oo

Í1 o o100
000
0oo
000
000
0oo

00
01

03
05
o7
0i¡
11

15

19
21

73
?5
27
æ
31

35

39
41

4{}

45
47
49
61

62

64

74
AE

76
77
78

79

8l
o¿

83
u
85
86
87
90
95
98

0
0
1

0
0

13

1

1

1

¿J

257
7l

5
1

1

51

24
ó¿

l0
0
1

0
114

o

0
51

248
ôÃ

17

7
75

JJI

301
46

425

267
111

f
1

0
0
0
0
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Constraints

Shipping Balance to
BIock

00
01

05
07
09
11

13

15

17
f9
21

25

29
JI
JJ
35

39
41
+J
45
47
49
6l
62
ÞJ

64
71

73
74
75
76
77
78
79
81

82
83
M
85
86
87
90
95
98

Move Shipments

0
0
4

2
20
10

b
2

25
86
QO

4

2
20
47
¿o

0
4

0
0
0

26

0
29
10
70

138
145
60

I

11

¿l
52

184
26
54
I

50
21

0
0
0
0

0

Port Capacþ Constraints & Actual Sh¡prnentg

Allocation of Top Value Sales Et WC end EC/cuí
Actual Sdes Opp.1.2S

Dual Upper I nlr€r

Constra;nl
4,000
1,720

3CWAD
(Max net rev)
l2-F€b-96

Total Ned Revenue:

Grade: [----EW!-o-l

-_J

Calculated Maximum Net Revenue

I $279.33c I'--t

89

0
0
0

88

VC
PR
TB
SL
CH
MP
PW
GL

VC
PR

0
0
4
4

20
10

6

25
86
39
4

20

¿o

0
ã

0
0
U

26

0
29
10
70

138
145
50

I

11

21

52
184
26
54
I

50
21

U

0
0
0
0
0

Dual Values & Rangee for WC port Capscrty

Actual
70e
8e
0

1,122
0
U

11

I

Actual
70 =+
0=e
0=e
0=e
0=e
8e
0=e
0=e
0=e
0=e
0=e

80 =e
1,U2 e

0=e
0=e
0=+

11 G
0=+
0=e
0=+
0=e
8e
0e
0=e

Constrainl
70

0
0
0
0

30
0
0
0
0
0

80
1,820

0
U

0
70

0

0
0

80
1,820

0

Adua.l Shipments Âgainat Salee Opporlunifiea

vc1
vc2
vc3
vc4
vcs
PR1

PR2
Pfi3
PR4
PR5
TB

SL1
SL2
sL3
CH
MP

PWl
PW2
PVy3

PW4
PWs
GLf
GL2
GL3

VCl+PR1+PWl
VC2+PR2+PW2
VCS+PR3+PW3
VC4+PR4+PW4
VC5+PR5+PWS

SLI+GLl
SL2+GL2
SL3+GL3

G 109

=G0
=<å 0
=+0
=e0
e 100
ê ttTE
=+0

1,M2
0
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cra¿e:l---lFE-l

PW

Shlpments by Corrldor (Summary)

SL
1.122

3CWAD
(Block Summary)
12-Fsb-96

Shlpplng
Block Blod( Total
SubtotaJ: GL

o

0
0
4
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
U

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

U

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

10

0
0
0
0
0
0
0

CH MP
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0 .0
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

0
0
0
0
2

æ
t0
A

2
25
86
ao

4

0
n
47
26
0
0
0
U

26
0
0

æ
10
IU

138
145
60

5
1l
21
R'

1U
26
#

0
0

0
0

0
0

VC PR TB7080

000
000
000
000
000
000
000
000
000
000
000
000
000
000
ooo
020
000
000
000
000
030
000
000
000
000
030
000
000
000
000
000
000
000
000
000
000
000
000
000
000
800
4000
21 0o
000
000
000
000
000
000

0
0
4
4
2

n
f0
6
¿

25
86
39

ó

2
n
47
26
0

0
0
0

26

0
æ
t0
70

138
14s
60

5
11

21

52
184
¿o
g
I

50
21
0
0
0
0
0
0

00
01

03

07
09
1f
13
15

17
19

21

z3
25
27
æ
31

âc

37
39
41

45
47
49
61

62
63
64
71

72

74
75
76
77
78
79
81
82
83
u
85
86
87
90
95
98
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Appendix V

WGTA Scenario: Results by Grade

151



Interpretation of Aopendix V

- To assis in interpretation of the following tables, the flust page is a rurp indicating
location of each shipping block The acómpanying tabre iist-s uppro*i,,rt"
location of each block

- Grades are identificd in top right hand corner of e¿ch page. Each grade,s results
takes two pages. First page lists objective function uiu", constraints and
shipments by port. Second page sur¡marizes optimum shipments from eãch block
to each port.

- The first page for each grade contains objective finction value in the ,,total net
revenue" cell. The consraint contained on the left hand side of the page irrdi*t.,
that all supplies ("Balance to Move,,) have been shipped. The fi¡st set of
constraints on the right side of the page summarires the actual s¡ipments to eachport, with the volume constaints for Vancouver and hince Ruperi listed. Below
that a¡e the dual values and ranges for that capacity *n"ttuir,t. Next is the
conshaint that actual shipments agains each sales ãpportunity caffiot exceed the
tnaximum identified demand. Finally, in bottom riglt corner, total we.st coast andtotal east coast sales (which each inilude a previouãly-unutilized u.s. portj cannot
exceed 125 pmcænt of identified sales opportunities at the canadi- poï..'
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00 Peace River
01 MB
03 MB
05 MB
07 MB
09 SS, MB
11 SS, MB
13 MB, SS

15 SS, NS, MB
I7 SS, NS
L9 SS

2I SS

23 NS
25 NS
27 NS
29 NS
3I SS

33 SS

35 SS

37 NS, NA
39 NS
4I NA
43 NA
45 NA
47 SA, SS

49 NA

Approximate l,ocation
MB
MB
MB
MB, SS

SS

SS

SS

SS, NS
NS, SS

NS, NA, SS

SS

SS

SS

SS

SA
SA
SA
NA, SA
NA
NA
Peace River
NA, Peace River
Peace River

Block # Approximate Location Block *
6t
62

63

64
7L

72
73
74
75
76
77
78

79
81

Abbreviations: MB Manitoba

82
83

84
85
86
87

90
95
98

SS

NS
SA
NA

Southern Saskatchewan (southern half of grain area)
Northern Saskatchewan
Southern Alberta
Northern Alberta

u v v 154



(Max net rev)
28-Nov-95

Total Net Revenue:

crade: j -- 
iCWfìS;

Calculated Maximum Net Revenue

l--SJ.g6-5140--¡'¡

Shipping
Elock

00
01

03
05
07
09
11

f3
15
17
19
¿t
23
tÊ.
aa
DO

JI
JJ
35
JI

39
41

Balance to
Move

14

1

1B

40
1f
99
36
46
75

194
f69
17n.

259
141

92
I btJ

224
BO

3B

f68
156
96
87
12

238

34
113

JÒ

202
443
179
123
124
151

382
461

440
f68
297
159
260
254
37
25

133
167

u
24

Sh¡pments

14

1

l8
40
11

99
Jb
46
75

194
tbv
170
259
141

92
166

BO

168
156

Yb

87
12

238
42

113
36

202
443
179
123
124
151

Jö¿

461

440
168
297
159

260
2U
37
25

133
167

il
24

Port Capacity Constraints & Actual Shipments
Actuai
3,461 <=
1,720 =<=

200
1,000

0
204
278

VC
PR
TB

SL
CH
MP
PW
GL

C-oostÉnr
4,000
1.720

Dual Values & Ranges for WC port Capac¡ty

VC
PR

D-u_aJ U.-oper Lo_u¿er
0.00 ""-"'-'.""' 538.622.76 58.39 3.68

Actual Shlpments Against Sales Opportunities

43
45
47
49
61

62
63
64

72
7e

74
75
76

78
tv
81

82
õJ

84
85
86
87
90
95
9B

VCI+PRf +PWt
VCz+PR?+PWz
VC3+PR3+PW3
VC4+PR4+PW4
VCs+PR5+PW5

SLf +GLt
SL2+GL2
SL3+GL3

Actual
980
280
630 =<=
700
871 <=
420
120 =<=
270
300
610 <=
200
300 =<=
500 =<=
200 =<=

0 =<=
204
105
30 <=
68 <=
AE

0<=
75 <=
0 <--

0<=

1,505 =<=
430
968

1,075 =<=
f ,481
375 =<=
500
200 <=

Çffslraiol
980
280
630
700

2,100
420
120
270
300
900
200
300
500
200

0
500
980
280
630
700

2,100
300
500
200

1,505
430
968

1,075
3,225

375
625
250

vc1
vc2
vc3
vc4
vc5
PR1

PR2
PR3
PR4
PR5
TB

SLl
SL2
SL3
CH
MP

PW1
PW2
PW3
PW4
PWs
GL1
GL2
GL3

Allocation of Top Value Sales at WC and EC/Gulf
Actqal sales opp.._Las
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uræs: | lc1ffRsì

THESWGTA
(Block Summary)

07-Dec-95

00
0l
03
05
07
09
1t
13
15
17
19
21

ZJ
25

æ
31

35

39
41

4il
45
47
49
61

o¿

u
71

72
73
74
75
/Þ
77
78
79
81

82
Qã

u
85
86
a7
90
95
98

Shlpments by Corrldor (Summary)

pW cL
278 75

0O
0r
00
o3e
0o
00
00
0O
00
00
00
0o
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
036
00
00
00
00
00
00
00
00
00
00
00
00

260 0
18 0
00
00
00
00
00
00

MP
æ4

0
0

18

2
0
0
0
0
0
0
0
0
0
0

0
0
0

38

U

0
0
0
0
0

34
113

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

CH
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
U

0
0
0
0
0
0
0
0
U

0
0
0
0
0
0

0
0
0
0
0
0
0
0
U

0
0
0
0
0
0

0
0
0
0
U

99
JO

46
75
0
0
0
0
0
0
0
0

80
0
0
0
0
0
0
0
0
0
0
0

137
443
85

0
U

0
0
0
0
0

U

0

n

0
0
0
0

TB
2W

0
U

0
0

11

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
65

0
0
0

124
0
0
0
0
0
0
0
0
U

0
U

0
0
0
0

SL
r,000

Shlpping
Block Bloc¡( Toral
Subtotal:

PR
1,720

0
0
U

0
0
0
0
0

148
169

0
0

a,
0
0
0
0

tt
0

âÂ

34
12

0

U

0
U

0
0

94
1z]

0
15f

0
0

152
0

106
1æ

0
1 4il

25
133

0
54

0

VC
3,461

14

0
0
0
0

0
0
0

46
0

170
259
141

0
16€

224
0
n

157
156

61

0
z38

0
0
ô

0
0
0
0
0
0
0

382
461

288
16€

191

0

94
0
0
0

167

0
24

14
1

18
40
tt
99
JO

46
75

194
169
170
259
14f
92

166

224
80
38

168
156
96
87
12

238
4?
34

113
óÞ

n2

179
1zJ
124
151

382
¡f€1

440
168
æ7
r59
260
2s4
37
25

'133

167
54
24

156



(Max net rev)
28-Nov-95

Totaf Net Revenue:

Constraínts

Grade: í. - 
ãõWãSl

Calculated Maximum Net Revenue

t- $6s-B,5stl

-Shipping
Block

00
0l
03
05
07
09
11

t3
15
17
ta
21

23
25
27
29
31

33
35

39
41

43
45
47
49
61

62
63
64
71

72
ao

74
75
76

tö
79
81

B2
B3

84
85
B6
87
90
95
9B

Ealance to
Move

12

31

¿ut
114
45

65
117
178
15r
105
¿¿

17
59

151

51

l1
59

5

40

ao

153
10
oô

8B

IJU
10Ã

¿¿¿
178
q)

99
90

150

59
125
32
74
11
ta
74
34
35
3f
M

123
132
22
10

Shipments

12
31

207
114
45
65

117
178
151

105

17

59
f51
37
51

1l
59

Ê

40
50
OJ

153
10

83
BB

f30
coÃ

¿¿¿

178
52
oo

90
150
59

125
32
74
11

23
74

34
35
31

64
123
132
22
t0

Actuel
280 =<=
280 =<=
350 =<=
914 <=

0 =<=
120 =<=
120
150

0<=
0 =<=

534 =<=
500 =<=
500

0 =<=
300

0<=
30 <=
30 <=
0<=
0<=
0 =<=
0<=
0<=
0 =<=

Qanstranl
280
280
3s0

1,050
0

120
120
150
450

0
534
500
500

0

300
300
280
280
350

1,050
0

500
s00

0

Port Capac¡ty Constraints & Actuaf Shipments
Actual eoîstraintvc 1.824. <= -- ì,0öoPR 390 <= 1 72oTB 594

sL 1,000
cH 300
MPo
pw 60
GLo

Dual Values & Ranges for WC port Capacily
Dua! U-ppff Lo¡ryervc 0.00.-.............. 2,i7;s6pR 0.00................ I,sso.õò

Actual Shipments Against Sales Opportunities

vcl
vc2
vc3
vc4
vcs
PRI
PR2
PR3
PR4
PR5
T8

sL1
SL2
SL3
CH
MP

PW1
PW2
PW3
PW4
PW5
GLf
GL2
GL3

Allocatlon of Top Value Sales at WC and EClGulf

VCl+PR1+PWl
VC2+PR2+pW2
VC3+PR3+PW3
VC4+P¡4aP1,Y4
VC5+PR5+PW5

SLt +6¡1
SL2+GL2
SL3+GL3

Aclual Sates OpÈ11.25
430 =(= 430430 =(= 430
500 <= 538914 <= 

1 ,61 30=<=0
500
500 <= 625

0=<=0

vevr57



G¡ade: I---EWFSI

THESWGTA
(Block Summary)
07-Dec95

Shfpplng
Block Blod< Total
SubtotaJ: CH MP Pw GL3000600

00oo
00oo
00oo
00oo
000o
000o

1t70oo
31 0oo
151 o o 000oo
0000
00oo
00oo
10oo
0000
00oo
0000
0000
0050
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
0000
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00340
00?1 o00oo
00oo
00oo
00oo
00oo
0000

0
0
0

h
45
65

0
147

0
0
0
n

0
0
0
0
0
0
0

0
U

0
0
0
0

130
325
222

0
0

0
0
0
0
0
0
U

0
n

0
0
0
0
0
0
0
0

TB
534

0
3t

n7
4€

0
0
0
U

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

70
0

178
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Shipments by Corrldor (Summary)

SL
I,000

12
0
0
0
0
0
0
0
0

21

0
0

Ão

0
0
U

t1
0
0
0
0
0

t0
0

58
18
0
0
0
0

52
0
0

30
0

17
0
0

11

n
0
0

15

31

0
0
0

æ.
0

vc PR1,824 390

00
OI
03
05
07
09
11

13
15
17
t9
21

lJ
25
27
æ
31

Jþ

37
âo

41
¿ti|

45
47
49
61
62
63
64
71

72
73
74
75
76
77
7A

79
81

82
8€
84
85
86
87
90
95
98

12

31

æ7
114
45
65

117
178
f51
105

22
17
59

151

37
5f
11
Âô

40
50
oa

153

f0
83
88

130
395
m.
178
52
9S

90
150

59
125

32
74
11

ZJ
74

34
35
31

64
l¿ó

132

t0

0
0
0
0
0
0
0
0
0

u
22
17
0

150

37
51

0
59

0
.10

50
83

1 4i|
10

26
71

0
0

0
0

99
90

1n
59

107

32
74
0

74
0
0
0

64
1z]
132

0
10

v v v 158



(Max net rev)
2B-Nov-95

Totaf Net Revenue:

Constraínts

crade:i -. aeWASi

Calculated Maximum Net Revenue

f--$266r0-46-t

-
Shipping

Block

00
01

03
05
07
09
11

13
15
17
19
21

23
25
27
29
31

33
35
ea

39

43
45
47
49
6l
62
63
64
71

72
73
74

76
77
7B

79
81

82
OJ

B4

85
86
87
90
95
98

Balance to
Move

t1
oo

22
14

14

JJ

19

l9
14

13

17

20
7

29
l¿

1B

3

24
14
t7
59

3
7t

112
18
3B
40
35
JI

44
10

24
13

64
41

46
2

tt
42
34
t9
3f
57
57

111

13

l9

Shipments

J

lf
¿ó
22
14

t5
14

33
19

l9
14

13

17

20
7

ta
12

IB
J

24
14

27
59

112
1B

38
40
nt

44
10

24
13

64
41

46
2

11

42
oÁ

19
31

57
F.-7

111

f3
19

700

VC
PR
T8
SL

CH
MP
PW
GL

VC
PR

Port Capacíty Constraints & Actual Shipments
AÇlual

700 <=
300 <=
aan

0
IJT

0
56
0

C-o{ìstraitt
4,000
1,720

Dual Values & Ranges for WC port Capacily
Du¡! Uppe¡ Lou¿er
0.00 """..-....... 3,300.000.00"""....-..-.. 1,420.00

Actual Sh¡pments Aga¡nst Sales Opportun¡tíes

vcl
vc2
vc3
vc4
vc5
PRI
PR2
PR3
PR4
PR5
TB

SLl
SL2
SL3
CH
MP

PWl
PW2
PW3
PW4
PWs
GLf
GL2
GL3

Actual
350 =<=
350 =<=

0<=
0 =<=
0 =<=

150 =<=
150 =<=

0<=
0 =<=
0 =<=

233 =<=

^ 
?-

0<=
0 =<=

137 <=

0 =<=
38
19 <=
0 <--

0 =<=
0 =<=
0<=
0<=
0 =<=

Qgns_tra1!l

350

0

0

150
150

300
0

0

¿ÕJ

100
500

0

300
0

350
3s0
700

0

0
100
500

0

Allocation of Top Value Sales at WC and EC/Gulf

VC1+PPl1 +P1rY1

VC2+PR2+PW2
VC3+PR3+pW3
VG4+PR4+PW4
VCs+PR5+pW5

SL1+GLI
SL2+GL2
SL3+GL3

Aclual Safes Oppll?5
537 =(= 538
519 <= S3B

0 <= 1,075
0=<=0
^ _-u=<=0
0 <= 125
0 <= 625
^ -,_v=<=0

v s v tr-59



Grade:l---iõffisl

THESWGTA
(Block Summary)
07-De+95

Shlpptng
Block Blod( Tota¡
subtolaJ:

oo3
olt
03 28
05 zz
07 14
09 15
11 14
t3 33'15 t9
17 t9
t9 14
21 f3
7J 17
25æ
277ææ
31 12
33 18
359
37 24
39 14
41 27
4i| 59
459
47 72
49 112
61 18
62 gB

63 40
64 35
71 37
72 44
7g fO
74 24
75 tg
76 64
77 41
78 46
792
81 ft
82 42
e3 34
ut9
85 3t
86 s7
87 5T
90 111
9s i3gg 19

MP PW GL0560

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
030
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
0340
g 19 o
000
000
000
000
000
000

0
0
0
0
0
0

14

33
f9
19

0
0
I

n
7
0
0

18
0
0
0
n

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0

0
0
0
0
0
0
0
0
0
0

VC PR TB SL7æ 3oo ãJg o

03oo
0 o 11 o00280
00220
00140
0 0 15 o0ooo
00oo
00oo
0ooo
o14oo
01300
t00oo
00oo
0000

æ0oo
91200
00oo
0000

24000
91400

27000
59000
30oo

72000
106500

00180
00380
00400
00350

3700o
o44oo

r0 0 o 0g 11 13 o13000
06400

41 000
04600
20oo
0 11 0 o42000
0ooo
0000

31 ooo
57000
124400

111 O O ot3ooo
gt90o

CH
137

Shlpments by Corrldor (Summary)

vsv160



(Max net rev)
28-Nov-95

Total Net Revenue:

Grade: iõwfuafiaþ;
Calculated Maximum Net Revenue

t_-_$lor5Ðl

Shipping
Block

00
01

05
07
09
11

t3
l5

t9
¿t
23
25
)7
29

JJ

35
JT

JU

41

43
45
47
49

61

Ò¿
AO

64

71

72
IJ

74

76
77
78
79
81

82
ÕJ

84
85
86
ól

90
95
98

Balance to
Move

1

20
I
4

11
a

a

J
o

13

14

4

1

6

12

t3
6

ó
7

B
q

1

J¿
q

b

45
24
25
28
26

7

J
aa

7B

29
49
13

36
o

57
52
4

1f
(

l<

2

2

Shipments

1

20
o

4

1t
I
a

B

l3
14
4
1

6
12
1a

6
J

7
o

5
1

32
5
6

45
24
)E,

28
26
7
J

t3
7B

29
49
IJ
Jb

B
q7
q)
4

1f
Ê

f5
2
2

Port Capac¡ty Constra¡nts & Actual Shipments
M_r¡] Consrrâintvc 560 <= --î

PR ffi .= 4'000

rB ï 1'720

sLo
cHo
MPO
PWo
GLO

Dual Values & Ranges for WC port Capacity
Duaf Upper towervc 0.00............,... s,aao.ooPR 0.00,.........,..... r,sss.os

Actual Shipments Against Sales Opportunit¡es
Actual eonstraintvcl 560 =<= --êoVCz 0 =<= 0VC3 0 =<= 0VC4 0 =<= OVCs 0 =<= 0PR1 180 <= 240PR2 0 =<= 0PR3 0 =<= 0PR4 0 =<= 0PRs 0 =<= 0T80<=50

SLI 0 <= ZOOSL2 0 =<= 0SL3 0 =<= 0CH0=<=0
MP0=<=O

PWI 0 <= 560PW2 0 =<= 0PW3 0 =<= 0PW4 0 =<= 0PWs 0 =<= OGL1 0 <= ZOOGL2 0 =<= OGL3 0 =<= O

Allocation of Top Value Sâles at WC and EC/Gulf

VCl +PRf +PWf
VC2+PR2+PW2
VC3+PR3+PW3
VC4+Pf4+PYY4
VCs+PR5+pWs

SLt +6¡1
SL2+GL2
SL3+GL3

Actual Saþs_Qppj1¿5
740 <= 960
^ --_u=<=0
0=<=0
0=<=0
0=<=O
0 <= ZSO
0=<=O
0=<=O

! ! ! 16L



Grade:ÍFMEÃõì

THESWGTA
(Block Summary)

07-Dac-95

00
01

03
05
07
09
11

13
15
17
f9
21

25
27
29
31

33
35
37
eô

41
¿li¡

45
47
49
61

62
63
64
71

72
73
74
75
76
77
78

81

82
83
u
85
86
87
90
95
98

TB SL CH MP PW GL00ooos
00oo0s
00oo0s
00oo0q
00oo0s
00oo0g
00ooo9
000009
00000q
00oo0s
00oooo
00oo0s
00oooo
00oo0q
00oooo
000009
00oo0s
00oooo
00oo0o
00oooo
00oooo
00oooo
00oooo
00oooo
00oooo
00oooo
00oooo
00oooo
00oooo
00oooo
00oooo
00oooo
00ooo0
00oo0o
00oooo
00oooo
00oooo
00o0oo
00o0oo
00oooo
00oooo
00oooo
00oooo
00oooo
00oooo
00oooo
00ooo0
000ooo
00oooo
00oooo

0
0
0
o

4

0
î
e

0
0
0
4
0
0
0

t¿

0
7

I
0
0
0

0
0
0

25
6
0
0
3

13

0
0
0

13

0
0
0

52
0
0
0
0
2
0

Shipping
Bkcck Bloc¡( Total
subtotal:

Shlpments by Corrldor (Summary)

PR
180

f
æ

Þ

4
l1
I
3
a

I
tó
14
4
1

?
6

12
t3
6
3
7
I
E

1

32
5
6

45
24
25
28
26

7
a

13

78
29
49
l3
36
I

57
52

4
l1

15

2
2

VC
560

a

1

n
0
0

1t
I
0
0
I

13

14
0
'I

2
6
0
0
6
J
0

Ã

1

32
0
6

45
?4
0

22
æ

7

0
U

æ
49

0

I
57
0
4

11
E

l5
0
2
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(Max net rev)
2B-Nov-95

Total Net Revenue:

Constraints

Grade: -:aÞSRì

Calculated Maximum Net Revenue

fr-Sis3.7Þ7tË..J

Shipping
Bfock

00
0l
03
05
07
09
11

13
15
17
l9
21

23
25
27
to
3l
33
35
JI

39
41

43
45
47
49
61

62
63
64
tt
72

74
7ç,

76

7B

79
BI
82
83
B4

85
86
87
90
oÃ

oo

Shipments

7
0
o

to

7

15
29
ç,,

21

2
1

1

14
41

5
7
J
q

0
.f0

24
16
10
16
16
7

27
52
at

4
11

13
5
4

1

1

4
1

16
21

1B

tb

25
49
17
17

Bafance to
Move

0=
9=

10

1_

t5
90

52
21

¿=
1=
t=

1A

41
4-

5=
0--

t0Ê_
24
16

10

16
l4
a_

¿t
52
aa

+=
11

5--
13

5=
5=
1=
1=
4=
1_

16

21

18

16
7=

OA

49
17
17

Port Capac¡ty Constraints & Actual Sh¡pments
Actua!

350 <=
203 <=
136

0

0

0

0

0

PR
TB
QI

CH
MP
PW
GL

Qa¡sfta¡¡l
4,000
1.720

0
0

150
150

300
0

0

233
100
500

0

300
0

350
700

0

0

100

500
0

Dual Vafues & Ranges for WC port Capacity
Dual Upper I ower
0.00 """""""" 3,650.00
0.00 """"........ 1,517.42

Actuaf Shipments Against Sales Opportunit¡es
Aatual Caoslfaiot

vc1
vc2
vc3
vu
vc5
PR1
PR2
PR3
PR4
PR5
TB

SLI
sL2
SL3
CH
MP

PW1
PW2
PW3
PW4
PW5
GLI
GL2
GL3

Allocation of Top Vatue Sales at WC and EC/Gulf

VC
PR

3s0
350
700

350
0
0

0

0
150

Ãâ

0

0

0

136

0

0

0

0

0

0

0
0

0

0

0

0

0

VCl +PR l +PW1

VC2+PR2+PW2
VC3+PR3+PW3
VC4+PR4+PW4
VCs+PR5+PWs

SLl +GL1

SL2+GL2
SL3+GLÍ}

Actual
500

53
0

0
0

0
0

0

Sales Opp'1.25
538
s38

1,075
0

0

125
625

0

163



THESWGTA
(Block Summary)
07-Ds+95

00
01

03
05
07
09
11

13
15
17
f9
21

TJ
25
27
æ
31
33
35

eô

41
¡tiì

45
47
49
6f
62
63
64
71

72
73

74
75
76
77
78
79
81

82
8rÍì

84
85
86
87
90
95
98

crade: l----EÈ-Rl
Shipments by Corridor (Summary)

Shlpplng
Block Bloc¡( Totat
Subtolal:

VC PR TB350 2ç,3 136
SL CH
00

7
0
I

18
7

15
æ
52
21

2
1

I
14

41

5
7

5
0

l0
Ã

24
f6
10
16
tÞ
7

qt

4
11

5
13

1

'I

4
1

16

21

18

16
7

25
49
17
17

7
0
0
0
0
0

æ
0
0
0
'|

t
14
41

Ã

7

0
'10

0

16
U

16

16
0
0
0
0
4

11

5

0

0
1

I
4
1

16

0
0

13

7

25
49
17
0

0
0
9

18
7

15

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
7

27
52
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
ô

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0
0
0
0

U

0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
U

0
0
U

0
0
0
0
0

MP
0

0
0
0
0
0

0

0
0
0
0

0
0
0
0
U

U

0
0
n

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
U

0
0
0
0
0

0
0
0
0

PW
0

0
0
0
0
0
0
0
0
0
0
0
0
0
U

0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
U

0
0
0
0

GL
0

0
0
0
U

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
n

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

52
21

0
0
0
0
0
0

0
0
0
c

0
0

f0
0
0
0
0
0

ãa

0
0
0

13

0
5
0
0
0
0
0

21

18

2
0
0
0
0

17
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THESWGTA
(Max net rev)
2B-Nov-95

Total Net Revenue:

Constra¡nts

crade: cÞSw

--

Calcufated Maximum Net Revenue

t $9si6o-l'-..-

Shipping
Block

00
01

03
05
07
09
11

t3
l5
17

J9
21

23
25

29
31

JJ

35
JI
oo

qt
43

47
49
6l
62
63
64
71

72

74
75
76
aa

78
79
8l
82
B3

B4
OE

86
87
90
95
9B

Balance to
Move

0

0
0

f

0
5

0
l0
26
21

21

14

7

J
o

Õ

Õ

J

24
t9

1

b

1

1t
4

0

16

J

25
29
14

19
12
22
Jb
24
30

t8
4

16

3

0
1

J

1

0
0

Shípments

487
0
tt

0
0
0
0
0

VC
PR
T8
SL

CH
MP
PW
trl

PR

0
0

0
1

0
q

0
10

¿ô
21

21

14

7

I
o

I
J

¿4

19

1

6
'f

t1
4

0
16

a

25
co

14

19

12

22
36
24
30

a

IB
4

f6
3
0
1

I
0
0

Port Capac¡ty Constra¡nts & Actual Shípments
Actual

3s0
134

0
0
0
0

0

Aatunl
350 =<=

0<=
0<=
^ -¿-
0 =<=

134 <=

0<=
0<=ñ -/-
0 =<=
0<=
0<=
0<=
0 =<_-
0 =<=
0 =<=
3 <--

0<=
0<=
0 =<=
0 =<=
0<=
0<=
0 =<=

Qo¡straint
4,000
1,720

538
Ââo

1,075
0
0

125
625

0

Çqn$Iaill
350
350
700

0
0

150
t50
300

0
0

233
100
500

0
U

0
350
350
700

0
n

100
500

0

Dual Values & Ranges for WC port Capac¡ty
Dual Upper I ewer
0.00 """""""" 3,650.00
0.00 """"".-..,. 1,s86.18

Actual Sh¡pments Aga¡nst Sales Opportunities

vcl
vc2
vc3
vc4
vc5
PR1
PR2
PR3
PR4
PR5
TB

sLt
SL2
SL3
CH
MP

PW1
PW2
PW3
PW4
PW5
GL1
GL2
GL3

Allocatlon of Top Value Sates at WC and EC/Gulf
Actual Sates Oqr.i.25

VC1+PRl+PW1
VC2+PR2+PW2
VC3+PR3+PW3
VC4+Ptl4+P¡Y4
VCs+PR5+PW5

SLt +6¡1
SL2+GL2
SL3+GL3
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Grade:l---GW-¡

THESWGTA
(Block Summary)
07-0€c-95

GL
0

0
0
0

0
0
0
0
0
0
0
U

0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

0
0
0
0
0
0
0
0

PW
â

TB SL CH MP00oo
0000
00oo
00oo
0ooo
00oo
0000
0000
00oo
00oo
00oo
00oo
00oo
000o
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
0000
0000
00oo
00oo
00oo
00oo
00oo
00oo
00oo
00oo
0000
00oo
0o0o
00oo
00oo
0ooo
00oo
00oo
0000

0
0
0
1

0
0
0
0

't0

0
0

12
14

0
0
I
0
0
0

19
1

0
0
0
4
0
0
0

25
0
0
0

12
?2
0
0

0
0
0

0
0
U

1

0
0

vc
350

0
0
0
0
0
5
5
0
0

æ
21

I
0
7

I
n

9
U

24
0
0
6
f

11

0
0

f6

0
æ
14
19

0
0

24
30

0
18

4
f6
0
0
1

0
0
0

0
U

0
1

0
5
5
0

10

æ
21

14

7
J
I
I
I

19

1

6
f

11

4
0

16
e

25
¿J

'14

19

12
22
36
24
30

18
4

16

0
1

3
1

0
0

00
01
o3
05
07
09
11

13

15
17
l9
21

æ
25
27
29
31
33
35
37
39
41
¡ti|

45
47
49
61

62
63
64
71

72
73
74
75
76
77
78
79
8f
82
&l
u
85
86
87
90
95
98

Shlpp¡ng
Block Block Totsl
Subtotâl:

Shípments by Corridor (Summary)

PR
t34

0
U

0
0
0
0
0
U

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
U

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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¡

THESWGTA
(Max net rev)
28-Nov-95

Total Net Revenue:

Grade: i- - CW-ESl

Calculated Maximum Net Revenue

t--$6€ss-ti

-Shipping
Block

00
01

03
05
07
09
11

13

15

tt
f9
21

23
25
27
29
QI

JJ
oÃ

JI
âo

41

43
45
47
49
61

62
63
ô4
/l

74
75
76

78
7a
o{

82
B3

84
B5

86
87
90
95
98

Balance to
Move

1

1

32
16

4

B

12

13

4

3

2
J

15

2

I

2
t)

1

4

1

2

0

0

2
'I

69
40
26

11

I
5

4

3

2

7

1

0
'f

4

0

1

15
¿

Sh¡pments

1

1

32
16

4
I

12
ao

13
4
o

J

l5
¿

1

2
6
1

4
1

2
0
0
2
1

10

69
40
26

1f
o
Ã

4
J

7
1

n

1

5
4
0
1

2
15
2
2

VCl+PR1+PW1
VC2+PR2+PW2
VC3+PR3+PWS
VC4+PR4+PW4
VCs+PR5+PWs

SLI +GLf
SL2+GL2
SL3+cL3

215 =(=
0 =<=
0 =<=
0 =<=
0 =<=
0 -<=
0 =<=
0 =<=

Port Capacity Constraints & Actual Shipments
actYa] Qa¡straurrVC 140 <= --.-4,OOO

PR 60 <= 1,tzoTBO.
sLo
cHo
Mp tBOpW 15
GLO

Dual Values & Ranges for WC port Capacity
Dual Uppø LoweJvc 0.00'...........,... s,B60.ooPR 0.00 ......-.......-. l,ooo.oo

Actual Shipments Agalnst Sales Opportunities
Aatual Ç!trslmuvc1 140

VC2 0 =<= 0VC3 0 =<= 0VC4 0 =<= 0VCs 0 =<= 0PRi 60
PR2 0 =<= 0PR3 0 =<= 0PR4 0 =<= 0PRs 0 =<= 0TB0=<=0
SL1 0 =<= 0SLz 0 =<= 0SL3 0 =<= 0CH0=<=0
MP 180 <= 200PWI t5 <= 140PW2 0 =<= 0PW3 0 =<= 0PW4 0 =<= 0PWs 0 =<= 0GL1 0 =<= 0GL2 0 =<= 0GL3 0 =<= 0

Allocation of Top Value Sales at WC and EC/Gulf
Actual Sales Opp'l.25

215
0
0
0
0
0
0
0

\¡ v v 167



c¡a¿e: f----õWEl

THESWGTA
(Block Summary)
07-D6c-95

GL
0

0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
n

0
o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

PW
't5

0
0
0
0
0
0
o
1

0
0
0
0
0
0
0
0
0
0
1

0
0
0
0
0
0
1

0
0
0
0

0
0
0
0
0
0
0
0

1

5

4
0
1

2

0
0
0

MP
180

CH
0

SL
0

ÏB
0

PR
60

Shipplng
Block Block Total
SubtotaJ:

Shlpments by Corridor (Summary)

vc
140

1

0
0
0
4
0

12

0
l3
4
3
2

15

2
1

0
6
0
4
1

?
0
0

0
0
0
0
0

11

5

2
a

2
7

1

0
0
0
0
0
0
0

l5
2
2

1

1

l6
4
I

t2

l3
4

2
J

l5
2
I
2
6
1

4
1

2
0
0

1

13
69
40
æ

5
tt
I
5
4

2
7
1

0
'f

5
4
0
1

2
t5
2

00
01
03
05
ut
09
11
't3

15

17
19
21

23

'R
27
æ
31

35
37
âo

41

4i|
45
47
49
61

62

64

72
73

75
tó
77
78
79
81

82
83
u
85
86
87
90
95
98

00ooo
00001
000032
0 0 o o 1600ooo
00008
00000

330ooo
00ooo
00ooo
00ooo
00000
00000
00ooo
00ooo
00000
20000
00ooo
00ooo
00ooo
00ooo
00ooo
00ooo
00ooo
00000
00ooo
000013
000069
000040

240001
00ooo
00000
00ooo
00ooo
10000
00ooo
00ooo
00ooo
00ooo
00ooo
00ooo
00ooo
0oooo
00000
00ooo
00000
00ooo
00ooo
00ooo
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ÏHESWGTA
(Max net rev)
28-Nov-95

Total Net Revenue:

Constraints

Grade: CWSWS

Calculated Maximum Net Revenue

t--s4s.-7T7-l
' ¡rilJ

Shipping
Elock

VC
PR
TB
SL
CH
MP
PW
GL

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0

11

f8
147
70
0
0
0
0
0
0

Balance to
Move

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0

0

0
0

0

0

0

0

0

0

1

0
0

0

0

0

0

0

0
0

0

0

0

0

0

11

18

147
70

0

0

0

0

U

U

00
0l
03
05
07
09
11

13

15

17

19
21

23
25
27
to
31

oÃ

Q7

39
41

43
45
47
49
61

o¿
OJ

64
71

72

74
at

76
77
78
7A

8f
ô¿
OJ

84
85
86
87
90
95
oo

Shipments Port Capac¡ty Constraints & Actual Sh¡pments
Aclual

247 <=
n--
0

0
0
0

0
0

Ç-o,osftant
4,000
1,720

Dual Values & Ranges for WC port Capacity
Dlal Uppe¡ | owervc 0.00................ s,zsãooPR 0.00 ."'.....,.,.... 1,720.00

Actual Shipments Aga¡nst Sates Opportun¡ties

vcf
vc2
vc3
vc4
vc5
PR1
PR2
PR3
PR4
PR5
TB

SLI
sL2
sL3
CH
MP

PW1
PW2
PW3
PW4
PW5
GLI
GL2
GL3

Actuaj
247 <=

0<=
^,
ñ -?-

0 =<=
0<=
0<=
^,
0 =<=
0 =<=
0<=
0<=
^ --
0 =<=
0 =<=
0 =<=
0<=
0<=
0<=
0 =<=
0 =<=
0<=
0<=
^ _,

¿4/ <=
0<=
0<=
0 =<=
0 =<=
0 <--

0<=
0 =<=

Qan$raint
3s0
350
700

0
0

150
150
300

0
0

233
100
500

0
0
0

350
350
700

0
0

100
500

0

Allocatlon of Top Value Sales at WC and EC/Gulf
Actual SatesOnpfæ

VCf +pf¡1 ap1¡y1

VC2+PR2+PW2
VC3+PR3+PW3
VC4+PR4+PW4
VC5+PR5+PWs

SLl +GL1

SL2+GL2
SL3+GL3

538
538

1,075
0
0

125
625

0
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Gæ¿e: t- CwTW-9

cwsws
(glock Summa.y)
07-Dæ-9s

Sàlpplng
Blæk Bfæk Totat
SuUotat:

vc PR TB sL cH Mp pw cL24Tooooooo
ooñ
óðuoooooi;;33333ogoooooo
0ooooõoo
oooooõoo
0ooooõoo
0ooooõoo
0ooooõoo
00oooõoo
000ooo0o
ooogoooo
oooooõoo
ooogoõoo
ooogoðoo
ooooo;oo
oooooöoo
oooooõoo
ooogoõoo
ooogõooo
ooogóõoo
ooooõöoo
ooogõõoo
ooogõooo
roogõöoo
ooooõooo
ooooõöoo
ooogoõoo
ooogoooo
ooooõõoo
ooogóooo
00ooo00o
ooooõooo
ooooõõoo
ooooóõoo
o o o g o õ 0.. oooogõõoo
ooooõõoo
ooogõõoo
uoooõooo
rBoooõooo

147oooõooo
70oo9õõoo
ooogóðoo
00ooo00o
ooooõooo
oooooõoo
oooooõoo
oooooõoo

ooo
olo
03ooso
07o
09o
l1 o
f3o
15 o170
l9 o
21 o
230
250
270
æ0
31 o
330
3so
370
390
4lo
430
450
17 I
490
6lo
620
630
640
71 o
720
730
71 o
750
760
n0
780
790
81 tl
82 f8
8:Ì 147
84 70
850
860
870
90o
950
980

Shlpments by Conidor (Summary)

ì r;...::;,:,.,,i .,1Ìj...j-:.:
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THESWGTA
(Max net rev)
28-Nov-95

Totaf Net Revenue:

Constraints

Grade: j - -c-WÞw;'-
Calculated Maximum Net Revenue

a--F.4-73?-t

-Shipping
Block

00
01

03
05
07
09
11
10

15

17
19
21

23
25
27
29

JJ
oÈ

39
41

43
45
47
49
61

62
63
64
71

72
73
74
75
76
77
tö
79
BI
82
83
u
85
86
87
90
95
9B

Balance to
Move

0
0

0
0
0

2
0
0
0
0
1

0

0

0
n

0
0
0
0
0

0

0
0
1

1

n

1

0

1

1

0
0
1

0
0
o

1

0
4

0
34

q

1

0
U

1

0
0

Shipments

0

0
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Total Net Revenue:
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(Max net rev)
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Appendix VI

vancouver capacity constraint: parametric programming Results
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Interpretation of Appendix VI

- Each page summadzes parametric progïamming results for one grade (ICWRS
takes two pages).

- Top row shows Vancouve_¡ capacity constraint as it is reduced by the previous dualvalue lower range limit. Second row shows the new calculated net revenue. Thfudrow shows tlre 
19w Vancouver shipment volume. Fou¡th row shows the new dualvalue and the ftfth ¡ow shows the lower ftrnge limit of this dual value, to be usedin calculating the new capacity constraint in the next colurm.

- fh9 fi¡al five pages shoy the complete ouþut for the re{irected gades at the
ending Vancouver capacity consûaint valuei.
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(Parametric)
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39
41
43
45
47
49
61

o¿
63
64
71
72
73
74
75
76
77
78
79
81
82
83
u
85
86
87
90
95
98

Shipmenta

14

1

18

40
11

99
JÞ
46

194

169
170
tÃo
141
92

f66
224

80
38

I68
156
96
87
12

238
42
u

'I 13

36
202
443
179
123
124
15f
382
461
440
168
297
159
260
254

37
25

1aã

167
54
24

Actual
980 =+
28O =e
630 =e700 =e737 e
420 =e
120 =e270 =e
297 +
324 e
200 =e300 =e
500 =G
2OO =e

0 --e500 =e
105 G
30e
68+
78+
0e

75ê
125 e

0e

1,505 =+
430 =e
968 =ef,075 =e1.060 G
375 =e625 =e
200 e

Lowar
8.92
8.92

Conslraint
980
280
630
700

2,100
420
120
270
300
900
200
300
500
200

0
500
980
280
630
700

2,1 00
300
500
200

Constrainl
3,327
I,430

1,505
430
968

1,075
3,225

375
525
250

Ealance lo
Move

14

1=
18

40
11
oo

36
46
75

194
169
170
259
141
92

f66
¿¿1

80
38

168
156
96
87
12

238
42
u

113
36

202
443
179
123
124
151

382
461
440
168
297
f59
260
254
37
25

133
tõ/
54
24

Porl Capåcity Conslraints & Acturl Slìiprnent!
Actuaf
oþ¿I =+1,430 =e

200
1,000

0
500
281
200

Dual Values & Rangea for WC port Capacity
Duaf Upper

vc 10.20 3.14
PR Lf 9 9.14

Actuat Shipments Against Sales Opporfunit¡€!

VC
PR
TB
SL
CH
MP
PW
GL

vcl
vc2
vc3
vc4
vc5
PR1

PR2
PR3
PR4
PR5

TB
SL1
SL2
SL3
CH
MP

PWf
PW2
PW3
PW4
PW5
GL1

GL2
GL3

Allocqtion of Top Vslue Sales st WC and EC/Guí
Actuel Salss Opp. t .25

VC1+PR1+PW1
VC2+PR2+PW2
VC3+PR3+PW3
VC4+PR4+PW4
VCS+PR5+PW5

SLt+GLl
SL2+GL2
SL3+GL3
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2CWRS
(Max net rev)
l2-Feb-96

Total Nel Revenue:

Grade: l-----![pffi¡--__J
Calculated ilarimum Net Revenue

I $644.fe41

-I
Shipping

Bfock

00
0t
03
05
07
09
t1
t3
l5
17
t9
21

¿ó
25
27
29
31

35
37
39

43
45
47
49
61
62
oó
64
71

72
73
74
75
76
77
78
79
81
82
83
84
85
86
87
90
95
98

Balance to
Move

12
31

207
114
45
65

117
178
f5f
105
22
17
59

151

37
5f
11

59
5=

40
50
83

153
l0
Qâ

88
130
eoa

222
179
52
99
90

150
59

125
ô¿
74
t1
DE

74
u
õE

31

64
123
132

¿¿

r0

Shipmenta

12
31

207
114
45
65

117
178
f5f
105
¿¿
17
59

151

37
51

f1
EO

5
40
50
83

153
10
83
88

130
20Ã

222
178
52
99
90

150
59

125
J¿
74
1f
23
74
u
35
31
at

123
132
22
10

Po¡t Capacily Constra¡nta & Acdual Shiprn€nt
Actual
l,úÞ¿ =+390 e

534
1.000

300
300

98
125

Duaf Valuea & Ranges lor WC port CapeciÇ

VC
PR
TB
SL
CH
MP
PW
bL

VC
PR

Con straint
I,362

585

vcl
vc2
vc3
vc4
vc5
PR1
PR2
PR3
PR4
PR5
IB

SLl
sL2
SL3
CH
MP

Pffi
Fttz
PW3
nN4
PWs
GLl
GL2
GL3

Loner
32.78

195.45

Conslraint
280
280
350

1,050
0

120
120
150
450

0
534
500
500

0
300
300
280
280
350

1,050
0

500
500

0

Dual
8.19

Upper
o.41

Actual Shipments Againet Sales Opportunitiea
Actual

280 =ê
280 =e350 =e452 e

0=e
120 =e120 =+150 =e0e
0=e

534 =e500 =+
500 =G0=e
300 =e
300 =e30e
30e
38G
0+
0=e

125 e
0e
0 --+

AJlocat¡on ol Top Value Sales at WC and EC¡GuI

VCl+PR1+PWl
VC2+PR2+PW2
VC3+PR3+PW3
VC4+PR4+PW4
VC5+PR5+PW5

SLI+GL1
SL2+GL2
SL3+GLO

Actual Sales Opp. f .25
430 =e €O430 =e ¿fÍlg
537 =e 5g8
452 e 1,619

0=eO
625 =e 625
500 e 6As

0=eO
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cwFw/4t5AD
(Max net rev)
12-Feb-96

Tstsl Ne{ Revenue:

Galculated Maximum Net Revenue

@

crade' f---õWmAEÃDl

---J

Constraint
556
239

Congtraints

Shípping Balance to
Block Move

VC
PR
TB
SL
CH
MP
PW
GL

VC
PR

J
1

20
8
4

f1
I
e

I
13

14
4
'|

2
6

12
13

6

7
I
5
f

32
5
6

45
24
25
28
¿o

7
3

f3
78
29
49
13
36
I

57
52
4

1f
5

15
2
2

00
01

03
05
07
09
tf
13
15
17
'19

21

25
27
29
ót
óJ
35
37
39
41
43
45
47
49
61

o¿
63
64
71

72
aã

74
75
76
77
78
79
81
82
83
u
85
86
87
90
95
98

Shipments

3
I

20
I
4

f1
I
3
a

I
f3
14
4
f

5
12
f3
b
3
7
I
5
I

ó¿
5
6

45
24
25
28
¿o
7
ã

f3
78
29
49
f3
36
I

57
52
4

ff
5

15
2
2

Actual
556 e

0=e
0=e
0=e
0=e

28e
0=e
0=e
0=+
0=e

50 =e
107 +

0=e
0=e
0=e
0 --e
0e
0=e
0+
0=e
0=e
0e
0=e
0=e

Lower
o.o2

211.45

Conslrainl
560

0
0
0
0

240
0
0
0
0

50
200

0
0
0
0

560
0
0
0
0

200
0
0

Port Capacity Constraints & A€{ual Sh¡pments
Actuaf

556 =+
?8+
50

107
0
0
0
0

Dual Vafueø & Rangeo for WC port Capæity
flual
4-41

Upoer
1.88

Actuaj ShipmentE Againat Sales Opportunitier

vcl
vc2.
vGr
vc4
vcs
m1
PR2
PR3
PR4
PR5
IB

SL1
SL2
sL3
CH
MP

Ftvl
Pw2
PW3
PW4
PWs
GLI
GL2
GL3

AJloc¡tion of Top Value Saleá d WC and EC/Gulf

VCl+PRf +PW1
VC2+PR2+PW2
VC3+PR3+PW3
VC4+PR4+PW4
VCS+PR5+PWS

SLf+GLt
SL2+GL2
SL3+GL3

Actual SâlBs Opo.,t.2s
583 e 860

0=eO
0=e0
0=eO
0=eO

107 + 250
0=+0
0=+O

L93



CPSR
(Max net rsv)
f2-Feb-96

Total N€{ Revenue:

Blocl(

00
01
03
05
07
09
11

tó
15
17
19

21
ta
25
27
29
31

35
37
39
41
43
45
47
49
61
62
Þó
64
71

72
73
74
75
76
77
78
7S

81

82
83
84
85
86
87
90
95
98

Shipmento

7
0
I

r8
7

15
29
q)

21

1

1

14

41
Ã

7
o

Ã

0
10

5
24
16

10
f6
16

7
27
52
JJ

4
11

5
13

5
Ã

1

1

4
1

16

21

18

16

7
25
49
17

17

umõe: I cPsRì

-rJ

Constrain I

329
142

Actual
329 =e
126 e
233

0
0
n

0
0

Actual
329 +

0e
0e
0. =e
0=e

f26 e
0e
0e
0 --+
0 --e

¿OJ =e
0e
0+
0=e
0e
0=e
0e
0+
0+
0=e
0=+
0e
0e
0 --e

455 e
0e
0e
0=e
0=e
0e
0e
0=e

Calculated Maximum Net Revenue

I $1 22.95s I

--rl

Constrainls

Slripping Balance to
Move

7
U
o

18

15

29
52
21

2
1

1

14

41

5
7
o

5

0
10

24
16

10

16

t6
7

27
52

4
11

5
lâ

Ã

E

1

1

4
1

16
21

l8
f6
7

25
49
17
17

Port Ctpacity Conslraints & Actusl Sh¡pmentr

VC
PR
TB
SL
CH
MP
PW
GL

VC
PR

Dual Valuea & Rangee for WC porl Capacity
flual Upper
4.42 16.67
0.00 -"'-..........

Actual Shipments Againet Sales Opportunities

vcl
vc2
vcír
vc4
vcs
PRlw
P8:'
PR4
PRs
TB

sLl
sL2
SL3
CH
MP

PV/f
PV't'z
PW3
PW4
PlVs
GL1
GL2
GL3

I nwer
f 5.62
15.62

Constraint
350
350
700

0
150
150
300

0
0

233
100
500

0
300

0
350
350
700

0
0

100
500

0

Allocst¡on ol Top Value Sale¡ at WC and ECÆu[
Actual sdes opp.1.25

VCl+PR1+PWl
VC2+PR2+PW2
VC3+PR3+PW3
VC4+PR4+PW4
VCS+PR5+PWS

SL 1 +GL1
SL2+GL2
SL3+GL3

538
538

1,075
0
0

125
625

0
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cwRw
(Max net revf
l2-Feb-96

Calculated lihrimum Net Reveflue
TolalNelRevenue: 

|--TGããÞÌ

Conslra¡nts

Shipping Balance to
Blod( Move shipmente Port capacity consrraints & Actual shipmenta

uraoe: I CWRWì

-r_J

Constraint
70
30

VC
PR
TB
SL
CH
MP
PW
GL

0
0
0
0
0
2
0
0
0
0
1

0
0
0
0
0
0
0
0
0
0
0
0
n

1

1

0
f
0
1

f
0
0
1

0
n

I
I
0
4
0

u
I
1

0
0
f
0
0

00
01

03
05
07
09
1f
13
15
17
19

21

23
25
27
29
3t
33
35

eo

41
43
45
47
49
6t
62
63
64
71

72
73
74
75
76

78
79
81

82
83
u
85
86
87
90
95
98

vcf
vc2
vc3
vc4
vc5
Pff1
PRz
PR3
PR4
PRs
rB

sLl
sL2
sur
CH
MP

PWt
FUZ
Ptul
fryv4
P1Y5

GLl
GL2
GL3

0
0
U

0
0
2
0
0
0
0
1

0
0
0
0
0
0
0
0
0
0
0
0
U

1

1

0
1

0
1

1

0
0
1

0
0
I
1

0
4
0

u
I
I
0
0
1

0
0

Actual
70 =e1e

1

0
0
0
0
0

Dual Value¡ & Rangea for WC port Capacrty
Duaf Uoper

vc 4.42 0.03PR 0,00 ".............-
Adual Shipments Against Sales Opportunitie¡

Actual
70e
0e
0+
0=+
0=e
1e
0+
0e
0=e
0=e
1+
0<=
0+
0=e
0=e
0=e
0+
0e
0e
0=e
0=e
0e
0e
0=e

I o!,,/êr

1.09
28.89

Constra;nl
350
350
700

0
0

150
150
300

0
0

¿éó
100
500

0
0
0

350
350
700

0
0

100
500

0

Allocation o{ Top Value Salea ¡t WC and ECrGull
Actual

71 e
0e
0+
0=e
0=e
0e
0e
0=e

VCf +PR1+PW1
VC2+PR2+PW2
VC3+PR3+PW3
VC4+PR4+PW4
VCS+PR5+PW5

SLf+GLl
SL2+GL2
SL3+GL3

SaJes Ooo't_25
538
538

1,O75
0
0

125
625

0
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Appendix VII

changes in Relative Port values: Effect of panama canal roII Rates
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Interpretation of Appendix VII

- The attached two tables are foruratted simila¡ to those in Appendices fV and V.
They show the results for the scenario in which St. I^awrencã Seaway costs
increase by $ZO per torne from the base case.
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Calculated Marimum Net Revenue

Total Net Revenue: l--$f ZS-.?g7l

-

Conslralnts

Shlpplng Balanc€ to
Block Move shlpmenls Porl cspactty corLstratnts & Actual shlpmênts

PANAl\.4A
(N,lax net rev)
l 2-Feb-96

00
01

03
05
07
09
1f
13
15
17

19
21

¿J
25
27
æ
3l

35

39
41

4iÌ
45
47
49
61

62

64

72
73

74
75
76
77
78
79
81

82
83
84
85
86
87
90
95
98

urade: f f cwRsi-_r_J

Constraint
4,000
1,720

14
1

18
40
11

99

46
75

194
169
170
259
141

92
166

224
80

38
168
156

87
12

¿Jó

42
34

113

36
202
443
179
123
124
151

382
461

440
f68
æ7
159

260
254
37
25

f33
167

u
24

14
1

18
40

1f
99
óo
46
75

194
169
170
259
141
ot

1ffi
224
80
óõ

168
r56
96
87
12

æ8
42
34

113
36

202
443
179
1z3
124
151

382
¡161

MO
168

æ7
159

260
2U

25
tóJ
167

54
24

vct
vc2
vc3
vc4
vc5
PFf
PR2
PR3
PR4
PR5

TB
SL1
SL2
SL3
CH
MP

PWl
PW2
PW3
PW4
PW5
GLf
GL2
GL3

ActuaJ

3,775 <=
t,ttu <=

200
1 ,000

0

500

278
75

D¡.ral Values & Ranges for WC porl Capacfty

vc
PR

TB
SL

CH
f\rP

PW
GL

VC
PR

Duãl Upoer Lower

Actual ShlpE¡€nts Agalnsl Ssl€s Opportuntileg

Allocåuon of Top Valus Sål€s at WC ånd EC,/Gutl
Actuaj Saies Opp.l_2S

Actual
980 =<=
280 =<=
630 =<=700 =<=

1,185 <=
420
120 =<=
270 =<=
300

0<=
200 =<=
300
500 =<=
200 =<_-

0 =<=
500 =<_-
105 <=
30 <=
68
75 (=
0<=

75 <=
0<=
0<=

1,505 =<=
4iì0 -<=
968 <=

1,075 <=
1 ,185 (=
375 =<=
500 <=
200 (=

ConstraJnt

980
280
630
700

2,100
420
120
270
300
900
200
300
500
200

0
500
980
280
ô30
700

2,100
300
500
200

VC1+PR1+PWt
VC2+PR2+PW2
VC3+PR3+PW3
VC4+PR4+PW4
VC5+PR5+PWS

SL1+GLt
SL2+GL2
SL3+GL3

1,505
430
968

1,075
3,225

375
625
250
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Graoo: I lcwRsl

PAtIAI\/lA
(Block Summary)
I 2-Fab-96

o0
01
03
05
07
09
11

15
17
19
21

23
25
?7

31

35
37
39
41

45
47
49
61

62
N
&
71

72
73
74
75

77
78
79
8l
82
83
u
85
86
87
90
95
98

Shlpments by Corridor (Summary)

vc
3,775

14
0
0
0
0
0
0
0
0
0

'169

170
0
0
0
5

2.4
0
0

168
0
0

87
0

738
42

0
0
0
0
0
0
0
0

151

382
.161

440
168
æ7
159

0
zJ6

37
25

133
167

0
0

PR
1,1 fo

0
0
0
0
0
0
0
0
0

194
0
0

259
61

92
161

0
0
0
0

156
96

0
12

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

54
24

ct

1,0m
TB

200

Shlpplng
Block Block Total
SubtotaJ: CH MP PW GL0 5O0 27A 75

00oo
0001
0 0 s 180æo2O
00oo
09900
03600
00oo
00oo
0000
0000
00oo
00oo
00oo
00oo
00oo
00oo
00oo
03800
00oo
00oo
00oo
00oo
0000
00oo
0000
03400
0 113 0 o00036
0 162 0 o00oo
00oo
0000
00oo
00oo
0000
00oo
00oo
0000
00oo
00oo
002600
0 0 18 o00oo
00oo
00oo
00oo
00oo
0000

0
0
0
0
0
0
U

0
75
0
0
0
0

79

0
U

0
39

0
0
0
0
0
U

0
0
0
0
0

40
443
179

21

124
0
0
0
0
0
0
0
0
U

0
0
0
0
0
0

14
1

18
40
11

99
36
46
75

194
163
170
259
141
92

166
224
80
38

168
156
96
87
12

¿Jó

42
34

113
óÞ

n2
443
179
1zl
124
151

382
461
440
't 68
æ7
159
260
2#
37
25

¡óó
167
54
24

0
0
0
0

11

0
0

46
0
0
0
0
0
0
0
0
0

41

0
0
0
U

0
0
0
0
0
0
0
0
0
0

102
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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Appendix VItr

Increased Carryover Stocks: Result for lC\ilRS

200



Interpretation of Appendix VItr

- The attached two tables a¡e fomntted similar to those in Appendices fV and V.
They show the results for the scena¡io in which 1CWRS carryout is increased by
10 percent.
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lNlcwRs
(Max ñot Þ9
'l2.Feb-06

Totsl Net Revenue:

Totaj Stjpm¡l 6.S38

Cafculated Max¡mum Net Revenue

Po¡t C.p¡city ConrtEíitr & Actutl Shihe nts
Adql
3,ê50
t.f t0

200
f,000

0
500
278
2o0

c¡¡de: f-----lFñl

CoñtEid
c .(,0O0
+ 1,7æ

l-Jr26€o-tã-f

ConslElnts

shipping
Bhck l¡lln 6t96

VC
PR
IE

¡,p

GL

ooB
olr
03 fo
osa
076
09 55
1lm
'13 2s'15 q
17 ß7
19 03
21 u
23 Á2
25 TI
27 sr
ægr
31 123
33 14
35 21
37 s3
39 86
41 sg,t3 4€
457
47 t3r
49 23
6f 18
62 62
ô3m
64 fl1
71 241
72 gs
7s 67
74 68
75 83
76 210
77 251
78 242
79 93
61 1ô3
82 a7
a3 f4Í¡
u f40
85æ
86 14
87 79g0 s2
9s 30
98 13

g6bnæ to
l¡ovo

16
,|

æ
44
12

10€
39
50
82

214
1A5
1A7

285
15s
t01
182
246
89
41

'f 85
172
.t 06
06
14

2æ
46

124
39

æ
447
197
135
f36
f66
4æ

444
185
326
175
286
2æ

.{1

28
147
184
59
27

vct
vc2
vc3
vc4
vcs
PRI
PR2
PR3
PR4
PR5

TB

sLl
sL2
sL3
CH
I,P

PWI
PW2
PW3
PW4
PW5
GLf
GL2
GL3

Ádsl
sôo
280
630
700

r.060
420
1X
270
300

0
200
300
500
200

0
500
f05
30
60
75

0
75

r25
0

Lorcr
349.60
61 0.00

CoôtEirt
s80
280
630
700

2,100
4n
1æ
270
300
s00
200
300
500
æo

0
500
s80
2æ
630
7æ

2,1æ
300
500
200

Shihe nt!

16+
1*

20 ¡+
41 ¡+
12 Êe

IOS È+
3S -+
50 Eê
82 EG

ft8 ê
93ê

187
285 EG
77G
51 e

182 r+
1ê
89 Èe
41 -+

185 r+
172 E€
106 .+
96 E+
14 ,e

262 rê
46 -+
37+

121 ¡<
3f¡ rG

æ-c
447 .c
197 4
135 +
f36 4
f66 4
14 -€
254 +
444 4
185 E+
32ô =+
175
2æ Ee
2æ+
41 -q
28+

147 É
1U -G
59.*
27

6.93A

Oud Vâtuæ & Rü9æ tor WC port Crp.city
nql l-,ôær

VC
PR

^stuaf 
Sh¡pfrents Â0ainEl Srl€! Opportunlti6

All@t¡on of lop Vrlue Sltæ rt WC ud ECJGul,
A¿tsl
1.505

430
068

1.075
t.060

37s

VCl+PRf+PWf
VC2+PFP+PW2
VCC+PR3+PW3
VC4+P84+PW4
VC5+PFls+PW5

SLf {CLl
SL2iGL2
SL3rGL3

5€16 ùo'1 2s
1.505

¡t30

968
r.075
3.æs

375
æ5
250

6?5
200
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INl CWRS
(Block Summary)
l2-Feb-.96 crade: [--ÌM-@È-Sl¡-¿

Shlpments by Corridor (Summary)

Shlpplng
Block Blod( Total
Sublotal:

oo 16
01 1

03æ
05 44
07 12
09 1O9
11 39
13 50
15 82
17 tle
19 9g
21 1BTæ z1s
25 Tl
27 51
æ 182
3t 123
33 89
35 41
37 185
39 172
41 106¡li| 96
45 14
47 262
49 46
6r 97
62 124
63 99
64 222
71 4A7
72 197
73 135
74 136
75 166
76 4n
77 ZU
78 4e4
79 185
Bl 3æ
82 175
83 286
u 280
85 41
86 2g
87 147
90 184
95 s9
98 zl

VC
3,650

16
0
0
0
0
0
0
0
0
0

93
187

0
0
0
0

100

0
0

185
0
0

65
0

æ2
46
0
0
0
0
0

0
0

166

4n
2r4
4U
t85
326
175

I
280

41

28
147

184

0
0

PR
1,1 t0

0
0
0
0
0
0
0
0
0

fi8
0
0

28s
66
51

182
0
0
0
0

172
106
32
14
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

59
27

ÏB
200

0
U

0
0
0
U

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

183

17
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

SL
f ,000

U

0
0
0

1?
0
0

50
8?

0
0
0
0

12

0
0
0

89
0
0
0
0
0
0
0
0
0
0
0
0

447
14

1t8
136

0
0
0
0
0
0
0

0
0
U

0
0
0
0

CH
0

0
0
0
0
0
0
0
0
0
0
U

0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
U

0
0
0
0
0

MP
500

PW
274

GL
200

000
100

æoo
44oo
000

109 0 03801
000
000
000
000
000
000
000
000
000

230o
000

41 0o
000
000
000
000
000
000
000

3700
00124

3900
147 O 75

000
000
000
000
000
000
000
000
000
000
000
02780
000
000
000
000
000
000
000
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Uniform Decrease in Supply: Result for ICWRS
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- The atûached two tables are fomratted similar to those in Appendices rv and v.They show the ¡esults fo¡ the scenario in which lcwRi supplies are decreased inall bloclcs by 10 percenr.
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DECICWRS
(Max net rev)
f2-F€b-96

Total Net Reve¡ue:

Blo<*

Calculated Maximum Net Rever¡ue

I $1,o74_1a41--

Grade: l-----TõWR-l

-J
Constraintg

Stripping Balance lo
Move Shipnrentt

12
I

14
32
I

79
28
36
50

155
t3s
f36
207
112
74

132
179
ef
30

135
12s
77
70
l0

191

ÓJ
27
90
29

f51
354
143
oo

99
t20
306
369
352
135
237
127
208
2M
30
20

107
134
43
19

Port Copacþ Con¡traint¡ & AcluEl Sfiip¡r¡entr
Actual12

I
14

32
I

79
28
36
60

155
135
f36
207
112
74

t32
179
64
30

135
125
77
70
t0

f91
33
27
90
29

161

354
143
98
99

120
306
369
3s2
135
2s7
127
208
204
30
20

107
fs4
43
f9

00
0t
03
05
07
09
11

13

f5
17
19

21

25
27
29
31

35
37
39
41

43
45
47
49
5t
62
63
af
71

72

74
75
76
77
78
79
81

82
83
u
85
86
87
90
95
98

2,590 G
f,ffO +

200
f,000

0
298
278
75

Dual Valueo & Rangea for WC port Capacity
.. Dual UpperVC O.O0 *-""';:;.
PR

Aduaj Shþnrentr Ag8¡nsl 3116 Opportunit¡ð
Äct:laj

VCt 980 =eVCZ 280 =GVcg æ0 =eVC4 700 =GVCs0e
PRt 4ZO =+pR2 1zo =éPR3 27O =ePR4 g0O =€PRSO+
TB 200 =eSLl gOO =eSL2 SOO =eSL3 ZOO =GcHo=e
MP 298 GPWl to5 epw2 30 çpW3 6g +pW4 7s sPWs0e

cLl 75 ecL20e
GLSOE

A¡locstíon of Top Value Sale¡ d l,VC and ECnGulf
Áctual
f,505 =+430 =e967 =+1,075 =e0e
375 =+500 e
2OO e

VC
PR
TB
SL
CH
MP
PW
GL

Conslrâint
3,482
1,497

I o'¿Jer

892.46
387.46

Constraínl
980
280
630
700

2,1 00
420
120
270
300
900
200
300
500
200

0
500
980
280
630
700

2,1 00
300
500
200

VCI+PR1+PWt
VC2+PR2+PW2
VCs+PR3+PWg
VC4+PR4+PW4
VC5+PR5+PW5

SLI+GLt
SL2+GL2
SL3+GL3

Sajes Opp'1.25
1,505

430
968

f,075
3,225

37s
625
250

v v v206



crade: fDEctEWñSl.É 
-J

DECf cwRS
(Bfock Summary)
l2-Feb-.96

00
01

cK]

05
07
09
11

13

15
17
19
21

n
25
27
æ
31

óó
35
37
39
41
.lÍl
45
47
49
61

62
63
at
71

72
73
74
75
76
n
78
79
81

82
qì
u
85
86
87
90
95
98

Shlpplng
Block Blod( Total
Subtolal:

Shlpments by Corrldor (Summary)

SL
1,000

CH MP Pw GL0 298 278 75

00oo
0too
0 0 o 1400o32
00oo
051 oæo28oo
00oo
0000
00oo
00oo
00oo
00oo
00oo
00oo
0000
00oo
00oo
03000
00oo
00oo
00oo
00oo
00oo
00oo
00oo
o2700
09000
02900
94200
00oo
00oo
00oo
00oo
00oo
0000
00oo
00oo
0000
00oo
00oo
0020s0
00700
00oo
00oo
00oo
00oo
00oo
0000

0
0
U

0
0
0
0

36
60
0
0
0
0

112
0
0

104
04
0
0
0
0
0
0
0
0
0
0
0

120
262
1 4il
oa

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

TB
200

0
0
0
0
I
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

92
0
0

99
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

PR
I,fr0

0
0
0
0
U

0
0
0
0

f55
0
0

æ7
U

74
13?

0
0

135
125
77
IU
10

0
0
0
0
0

0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

62
4i)
19

VC
2,590

12
0
0
0
0
0
0
0
0
0

135
136

0
0
U

0
76

0

0
0
U

191

0
U

0
0
0
0
U

0
1n
306
369
352
lâc

n7
'127

0
134

30
æ

107
71

0
0

12
'I

14
32
I

79

36
60

155
f35
136
n7
112
74

132
179
64
30

13s
125
77
70
10

19f

27
90
æ

l6f
354
I ¿+iì

98
99

tæ
306
369
352
135
z37
127
208
n4
30
n

107
134

¿liì

l9
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