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Executive Summary

Saskatchewan’s economy is strong and growing. In the last seven out of 10 years,
Saskatchewan's growth has exceeded the national average. The Conference Board of
Canada forecasts that Saskatchewan'’s long-term growth will also be greater than Canada
overall between 2014 and 2035. The province’s growth has depended on international
exports. In 2013, Saskatchewan had just over $32 billion in exports, which was the
equivalent to 40 per cent of its nominal GDP. At $29,000, Saskatchewan’s exports per
capita in that year were highest in Canada.

At the same time, getting exports to market is a greater challenge for Canada than
many countries and within Canada, a greater challenge for Saskatchewan than for other
provinces. This is a function of the fact that ocean transport is the cheapest form of bulk
freight transportation, but Saskatchewan is thousands of kilometres from Canada’s major
international ports.

Exports and Rail Transportation

Saskatchewan feeds and fuels many parts of the world through its exports of agri-food
products and fertilizer inputs, along with crude oil and uranium. Crude oil remains the
province’s largest export by value, followed by potash and a variety of agricultural exports.

Table ES1. Export Values and Volumes of Saskatchewan’s Ten Largest International
Commodity Exports in 2013.

Commodity Value Volumes Value per

($CAD millions) (thousand tonnes) Tonne

($CAD)

Crude oil 11,854 20,037 591.61
Potash (KCI) 5,580 15,342 363.71
Wheat 3,359 9,701 346.25
Canola seed 2,051 3,303 620.95
Canola oil 1,425 1,156 1,232.70
Lentils 1,149 1,767 650.25
Peas 1,110 2,576 430.90
Canola seed oil-cake and meal 686 1,768 388.01
Uranium 606 5.6 108,214.29
Other cereals: oats, barley; canary | 502 1,484 338.27
seeds
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Traditionally, crude oil exports have found their way to markets in the United States
(US) via pipeline while uranium exports are often trucked to port due in part to the high
per-tonne value of uranium. The rest of the major exports, for the most part, rely on rail either
to directly access the US market or to make their way to ports. As pipeline access becomes
increasingly constrained, rail has also started to play a larger role in carrying crude oil. Using
data from the 2012 Rail Commodity Origin and Destination Statistics survey (RCOD) and
calculations of the approximate value of these rail shipments, it is estimated that over 30
million tonnes and over $14 billion of the province's exports rely on rail for at least part of
their journey to their final destination. This is close to half of the province’s exports by value.

Table ES2. Saskatchewan'’s Largest Rail Commodities, Quantity and Estimated Value, 2012.

Rail Commodity Harmonized System Quantity transported  Total estimated value
Commodity by rail ($CAD millions)
(thousands of tonnes)
Potash Potash 12,548 5,399
Wheat Wheat and durum 7,934 2,800
Canola Canola seed 2,777 1,751
Canola oil Crude and refined canola oil 1,297 1,631
Fresh, chilled or dried | Lentils and peas 1,804 923
vegetables
Fuel oil and crude Crude ol 1,439 857
petroleum
Other cereals Barley, rye, oats, corn, millet, 1,833 562
canary seed, other cereals
Animal feed Canola meal 836 292
Other refined Bitumen, coal, peat, coke 87 88
petroleum and coal
products
Total 30,556 14,303

Rail Transportation Challenges

Nationwide, commodity shippers in particular have voiced concerns that the availability of rail
transportation is not meeting shipper demand. For example, grain shippers have stated that
they are frequently left with full grain elevators, and are unable to accept additional grain from
producers as trains are not supplied in a timely fashion, or in sufficient quantity, etc. 2013-14 was
a record year for crop production, and large quantities of harvested grain were unable to get to
market because of the high demand for rail freight transportation and poor weather conditions.
The railways simply did not have sufficient capacity to meet the significant spike in grain supply.
As a result, much of the 2013 harvest had to be stored for prolonged periods of time on the
farms as grain elevators were at maximum capacity, depriving farmers of anticipated income and
reducing the value of the harvested crops. The grain industry bore the brunt of these costs, but
it was by no means exclusive to them; potash shipment were also well behind where they could
have been, triggering a decrease in production. Despite the challenges, railways collectively did
deliver 22 per cent more grain from Western Canada in the 2013-14 crop year than they did in
the previous year.

6 The Conlerence Board
of Canada
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Plan for Growth

The Province of Saskatchewan has an ambitious Growth Plan that targets $59 billion inve
by 2020 — a doubling of 2011 export values. In order to meet this tag]; rail transportatio

certainly have to play a key role. The extent to which rail transportation
depends on the mix of commodities that make up that growth, as

which addresses 71 per cent of the $59 billion target, it was possible to)
railway originating tonnes for three broad categories of exports: potash, p

agri-food products (which includes canola oil" and meal in
production). Overall, the minimum growth in. railway origi
Saskatchewan implied by the Plan for Growth is over

I'addition to

I!
ing tonnes f

Table ES3. 2020 Projected Increase@h Railway Orlglnatl g Tonnes from S:
Commodities (thousands of tonnes)h I

Rail Freight and Logistics Costs

As noted above, the value of many of Saskatchewan'’s key exports range from roughly $300
to $700 per tonne (the main exception being uranium). But the value of a given commodity
depends on where it is. For example, the value of canola at the farm gate is different than it is
at the port of export and different again from the value at the port of import. Rail transportation
and logistics costs are the key reasons for these price differences.

For many of Saskatchewan’s key exports, logistics costs and particularly rail transportation
account for significant portions of prices that buyers eventually pay. Rail freight costs alone can
account for up to 20 per cent of prices and when including other logistics costs this can increase
to 30 per cent or more. Reducing those costs then has the potential to lower prices to buyers,
expand the global reach of Saskatchewan'’s exports, or return a higher portion of the export price
to exporters.

Rail and Supply Chain Investments in Capacity

After what was a period of gradual decline, there have been significant ongoing and planned
investments in key rail corridors, rolling stock, and inland and port storage facilities over the
past several years. Perhaps one notable exception is investment in the hopper car fleet. The
current fleet is aging and the replacement of the fleet would help to increase grain hauling
capacity, since newer cars could increase the carrying capacity of grain unit trains by up to 25
per cent. For at least some international players who compete against Canadian and especially
Saskatchewan-based exporters, fewer of these investments — and some not at all — are required.
This is a function of the natural geographic advantage that many of these competitors have.
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The Economic Impact of Rail Service on Saskatchewan’s Economy

As previously noted, the implications of the province's Plan for Growth for the rail system is,
at minimum, an additional 20 million tonnes of goods originating from the province by 2020
(relative to 2012). This represents almost a 50 per cent increase in originating tonnage. In order
to estimate the potential economic impact resulting from a limitation of railway or rail-based
supply chain infrastructure, two alternate scenarios were created where the rail-based supply
chain was only able to handle up to 80 or 90 per cent (20 or 10 per cent of demand unmet) of
the projected minimum growth in railway originating tonnes for 2020. The negative provincial
economic impact (including direct, indirect and induced effects) in these scenarios is estimated
to be approximately $3.6 billion and $1.8 billion, respectively.

Table ES4. Estimated Provincial Economic Impact of Rail Export Commodities from Saskatchewan,
2020 (millions $nominal)

Projected rail Projected
Rail Commodity NAICS Industries commodity export | GDP impact
value of rail exports

Potash |Pomshminng |9.238 6,472 1,694

The 80 per cent scenario is considered to be particularly extreme, as it implies that only half of
the projected growth in demand for originating tonnage is met by 2020. The 90 per cent scenario
could also be considered unlikely; rather than strictly eliminating tonnage it is more probable
that unreliable service issues would eat into the profitability of shippers by increasing their cost
base or by reducing the price that they receive for their products. This lower profitability scenario
would still negatively impact the GDP, the degree to which would be difficult to calculate but
would likely be lower than the forecasted scenarios.

Conclusion

Potential recommendations for improving the efficiency of Saskatchewan’s rail-based supply
chains and ensuring that they will not be a constraint to export growth in the future include:

e Investigating the full impacts of the Maximum Revenue Entitlement (MRE). The MRE is a limit
on the average revenue per tonne that railways can earn on the shipment of regulated grains
from Western Canada to the Port of Thunder Bay or to ports in British Columbia. As 15 years
have passed since the MRE was implemented, a full and public review is warranted.

SASKATCHEWAN of Canada
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® Reducing the cost of shipping by rail to
and from the province. Railways pay nearly
$40 million in fuel taxes annually to the
Saskatchewan government as a result of a
particularly high provincial fuel tax per litre
(15 cents per litre). Given the dependence on
railways to get products to market, it makes
sense to at least bring fuel taxes in line with
other provinces.

e Encouraging greater and timelier
communication across the logistics supply
chain. Better and timelier sharing of information
can help shippers and railways prepare for
disruptions. For example, faster real-time
information from the railways to shippers when
they become aware that delays will occur will
help shippers avoid labour overtime costs.

* Increasing coordination with governments
and infrastructure providers outside of the
province. Saskatchewan and its economy has as
directan interestin investments and efficiencies
at Port Metro Vancouver, Prince Rupert and
Thunder Bay as it does in investments in freight

infrastructure within the province. As a result,
the Government of Saskatchewan has as much
interest in being involved in supporting those
investments either directly or indirectly.

® Increasing supply chain options and
redundancy. For Saskatchewan — a province
that is more landlocked than any other — any
increased redundancy in terms of routing
options to export markets is valuable.
Whether this means helping to fund
ice-breaking capacity on the Great Lakes and
St. Lawrence Seaway or more indirect methods
of enabling redundancy, itis a factor that should
be considered if export growth continues to
be a provincial priority.

e Considering the full effects of legislative
solutions while focussing efforts on long-
term rather than short-term solutions. Policies
such as the Order-in-Council, which specified
the minimum amount of grain to be moved
may have unintended consequences. The
possibility of such unintended consequences
undermining supply chain efficiency should be
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considered and monitored.

e Determining the current capacity and the
“right size” of on-farm storage. The extent of
on farm grain storage is currently unknown,
but the need for storage was painfully evident
during the 2013-14 crop year. Policymakers
should investigate the barriers, financial
or otherwise, to investing in more on farm
storage in order to determine the value in
some solutions.

e Determining the Impact of Pipeline
Expansion Opportunities. The growing role
played by rail in transporting crude oil is largely
a result of current pipeline access becoming
increasingly constrained. Governments need
to make a concentrated effort to work through
the political intricacies that have bottlenecked
pipeline expansions and determine the impact,
if any, on rail service for other commodities.

e Examining Alternative Hopper Car
Purchasing Arrangements. The grain hopper
car fleet in Canada is aging and in need of
replacement. Newer cars are both shorter and
lighter and as a result contribute to an increase
in the carrying capacity of approximately 25
per cent per train. The federal and provincial
governments should identify and remove the
barriers to new hopper car purchasing, as it
relates to potential ownership by railways,
shippers, or third-parties.



Chapter 1

Introduction

For much of Saskatchewan'’s history, there was little need to plan for growth.! To illustrate, Saskatchewan’s
population in 1931 was actually greater than it was in 1976. But due to its rich resource endowment,
policy changes and a fundamental shift in global demand for resources, Saskatchewan is now positioned
for long-term growth. In the last seven out of 10 years, Saskatchewan’s growth has exceeded the
national average. The Conference Board of Canada forecasts that Saskatchewan’s long-term growth
will also be greater than Canada overall between 2014 and 2035. Over that time, it is forecasted that
the province will see its population increase from around one million to over 1.4 million people.

The Saskatchewan Chamber of Commerce was one of the first organizations to recognize that
Saskatchewan had entered a new phase of sustained and high growth necessitating long-term
planning. The Chamber’s Sustainable Growth Strategy for the New Saskatchewan (2007) laid out a
vision for sustained growth until the year 2030.2 The strategy identified 21 key targets for growth
ranging from broad indicators like population, population age structure and gross domestic product
(GDP) to specific targets on private sector investment, medium-sized business formation and aboriginal
educational attainment.

The idea was for the Chamber to use this strategy as a framework for encouraging governments and
the private sector to position for long-term growth. This positioning would particularly influence public
and private sector capital expenditure plans. Capital expenditure is inherently long term and creates
the capacity for growth. Without new roads, schools and housing, population increases cannot be
accommodated. Without increases in capital and population, Saskatchewan will not realize its growth
potential.

Following the Chamber’s lead, the Government of Saskatchewan issued the Saskatchewan Plan for
Growth: Vision 2020 and Beyond in 2012.3 The plan was projected over a shorter time period than the
Chamber's plan, looking forward to 2020. However, similar to the Chamber's plan, it targeted a wide
variety of indicators organized under six core growth activities including:

® Infrastructure investment * Increased trade activity
e Skilled workforce investments e Building on natural resource strengths
* Competitiveness * Fiscal responsibility

1 Grant, Green Machine, 1.

See Saskatchewan Chamber of Commerce, Sustainable Growth Strategy.
3 Government of Saskatchewan, Saskatchewan Plan for Growth, 4.
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from 2010 to 2013.* Given the right price
incentives, Saskatchewan’s potash producers
could easily double export values by 2020.

The countries driving higher exports are far
flung from land-locked Saskatchewan. As
explored in this report, the only economic
way for Saskatchewan'’s resources to reach key
export growth markets is through a lengthy,
relatively expensive, rail journey followed
by an even lengthier, relatively inexpensive
ocean voyage. Saskatchewan mine and grain
terminals are roughly 1,800 kilometers as the
crow flies from Port of Vancouver and between
2,500 to over 3,000 kilometers by rail. It is not
enough for Saskatchewan-based producers to
put in productive capacity. If Saskatchewan is
to reach its export target for 2020, Canada’s
two main rail carriers, Canadian National
Railway (CN) and Canadian Pacific Railway

4 Saskatchewan Ministry of Energy and Resources, Statistical
Summary.
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(CP), need to match their shipment capacity
to producers’ production capacity. Moreover,
other partners in the extended logistics supply
chain — grain handlers, terminal operators, ports
and ocean carriers among others — need to and
have been making investments and operational
improvements to match that capacity as well.

It is not just capacity that matters: it is also how
the capacity is managed on a day-to-day basis.
CN and CP are commercial enterprises that
prioritize shipments in ways that may not always
align with Saskatchewan’s interests. Canadian
railways also have common carrier obligations
and are governed by federal legislation that
shapes their incentives for investing in and
managing capacity. Perhaps most importantly,
beyond just the railways, the day-to-day
decisions that are made by one supply chain
partners have an impact on the operations of
other partners and the capacity of the logistics
supply chain as a whole.




reaching its export target by 2020.
Methodology

The report is based on a number of
methodologies. This includes interviews with
informed observers drawn from shippers,
carriers and producers. A thorough review of
the relevant literature was also conducted. In
addition, data from avariety of sourcesincluding
Statistics Canada (specifically the Canadian
International Merchandise Trade Database
and Rail Commodity Origin and Destination
Statistics), the grain transport monitor Quorum
Inc., CN and CP annual reports, and shipper
reports was collected and analyzed.

Using interviews, literature, and data, a model
that relates export demand to demand for
railway capacity was constructed. This model
allowed for an estimate of the extent to
which Saskatchewan’s export growth targets
will rely on railway capacity. From this, the

extent to which rail bottlenecks that fall short of
that capacity may limit the economic growth of
Saskatchewan's economy by 2020 was estimated.

Organization of the Report

The report is organized in a series of chapters.
Chapter2developsaframeworkforunderstanding
why exports are important and which exports
will need to increase if Saskatchewan is to meet
its export targets. Chapters 3 and 4 show why
rail transportation is especially important to the
realization of Saskatchewan’s export targets.
This helps to create an understanding of where
discontinuities may arise between the production
capacity of shippers and rail capacity to move
shipper products. Chapter 5 looks ahead at
rail capacity and Chapter 6 works through the
implications for Saskatchewan’s exports and the
likelihood of Saskatchewan reaching its 2020
export target.

Krugel, Rail Mergers.




Chapter 2
Why Exports Matter

This chapter reviews the province's key exports and export markets. This sets the context for why
exports matter to Saskatchewan and why rail transportation is so important to exports.

Why Care About Exports?

Exports are not an end in themselves. Exports are important if they contribute to value added or gross
domestic product (GDP). GDP is closely related to private and public spending, which ultimately drives
living standards.

Jurisdictions differ greatly in their dependence on exports to create domestic value added. Countries
with large domestic markets and an abundance of resources are less reliant on exports than are
countries with an abundance of resources, but relatively small domestic market. The United States is a
good example of a country that actually does not depend on exports to drive domestic value added.
According to the World Bank, in 2012 exports accounted for only 12 per cent of US GDP? In that same
year, exports were 30 per cent of Canada’s GDP.

Overall, Canada is very dependent on exports to drive GDP. But within Canada, exports are even
more important to particular low population/resource rich provinces like Saskatchewan. In 2013,
Saskatchewan had just over $32 billion in exports, which was the equivalent to 40 per cent of its
nominal GDP.¢ Put another way, Saskatchewan’s exports per capita in that year were about $29,000
dollars. Saskatchewan'’s exports per person are the highest in Canada. This is a natural outcome of
its rich resource endowment combined with its relatively small population, a matter of comparative
advantage.

Clearly exports are key to Saskatchewanians’ living standards.

Which Exports?

Saskatchewan’s export economy relies predominantly on a relatively few very large export commodities
that fall into three broad categories: grains and other agricultural products, crude oil, and potash.
The top ten export commodities (by monetary value; as reported in Statistics Canada’s Canadian
International Merchandise Trade Database, CIMTD) are listed in Table 1, with their exported values
and quantities for 2013.

5 World Bank, World Development Indictors.
6 Statistics Canada CANSIM table 228-0060.
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Table 1. Export Values and Volumes of Saskatchewan’s 10 largest International
Commodity Exports in 2013.

Commodity Value ($CAD millions) Volumes Value per Tonne
(thousand tonnes) ($CAD)

Crude oil

Potash (KCI)

Wheat

Canola seed

Canola oil , , 1,232.70

Peas
Canola seed oil-cake and meal
Uranium . ‘ 108,214.29

Other cereals: oats, barley; canary 502 1,484 338.27
seeds

Note: Crude oil tonnage was estimated from the volumes reported by Statistics Canada.
Sources: Statistics Canada; The Conference Board of Canada.

Collectively, the value of the exported commodities listed in Table 1 was $28.2 billion (nominal),
meaning that these commodities accounted for 88 per cent of the $32.4 billion of international exports
from Saskatchewan in 2013.

Volumes and tonnage are highlighted in Table 1 because this is important in understanding how
exports relate to rail capacity. Essentially, railways are high fixed cost businesses. Value is important
because it is an indicator of a shipper’s ability to pay fixed costs. But volumes are also important
because of the way rail shipments are organized and the stress that tonnage places on the system in
terms of locomotive power, railcar and labour requirements.

CHAMBER o/ COMMERCE
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Railways are most economical when they have high volumes and, all things being equal, will lean
toward assigning capacity to high volume and high value shipments. During our interviews, shippers
claimed that their shipments were giving lower priority due to increased shipments of crude by rail.
One might point to the higher value of crude per tonne as an explanation. In this light it is also
interesting to note that pulses and oil seeds also have high value per tonne.

Petroleum Products

Two rail commodities are considered in this section: fuel oil, crude oil, and other refined petroleum
and coal products.

According to the National Energy Board of Canada (NEB), Saskatchewan produced 0.47 Mbbl/d
(million barrels per day) of crude oil in 2012, of which 0.16 Mbbl/d was conventional light oil and 0.31
Mbbl/d was conventional heavy oil.” The NEB maintains low, reference, and high crude oil production
forecasts by province by oil type until 2035. Other organizations, such as the Canadian Association of
Petroleum Producers (CAPP), provide forecasts as well.

According to the Government of Saskatchewan:

Saskatchewan produces significant petroleum volumes from four major regions: Lloydminster,
Kindersley-Kerrobert, Swift Current, and Weyburn-Estevan.

The province has an . . . refinery owned by Federated Co-op at Regina, an asphalt refinery at
Moose Jaw, as well as two upgrading operations for heavy oil: one in Lloydminster, owned by
Husky Energy, and one in Regina, owned by Federated Co-op. The upgraders process heavy
oil into a light synthetic oil which is easier to transport and has a higher value.

The upgrader in Lloydminster is run by Husky Energy, and converts 82,000 bbl/d® of heavy oil “from
deposits in northeastern Alberta and western Saskatchewan and bitumen from Husky’s Tucker oil sands
project” into light crude oil. The refinery produces petroleum coke as a by-product, which Husky sells
both in North America and abroad.’

The Federated Co-op refinery has a capacity to upgrade and refine approximately 135,000 bbl/d." It
produces refined petroleum products as well as a variety of by-products.

The refinery in Moose Jaw is run by Gibsons and “processes over 6.3 million barrels (1,000,000 cubic
metres) of crude per year, which produces approximately 2.80 million barrels (445,000 cubic metres)
of asphalt.”"?

Table 2 lists the major crude oil loading facilities in Saskatchewan (as well as an additional
facility in Manitoba that is in close proximity). The Canadian Association of Petroleum
Producers (CAPP) notes that as of Q2 2014, approximately 50 per cent of loading capacity
in Western Canada is currently used (with the rest expected to ramp up over time).

National Energy Board, Canada’s Energy Future 2013.
CAPP, Canadian and U.S. Crude Oil Pipelines and Refineries.
Husky Energy, Lloydminister Upgrader.
CAPP, Canadian and U.S. Crude Oil Pipelines and Refineries.
11 E-mail confirmation with representative from Federated Co-operatives Limited.

12 In other words, the Gibsons plant processes 0.17 Mbbl/d of crude oil and produces 0.077 Mbbl/d of asphalt averaged over the whole year. Gibsons, Moose
Jaw Refinery.
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Table 2. Major Crude Oil Loading Facilities in Saskatchewan

Crescent Point Dollard 27,000 Operating; WCSB (heavy)
expansion Q2 2014

Altex Lashburn 90,000 Operating; WCSB (heavy)
Expansion Q1 2015

Ceres Global Northgate 35,000 Q22014 Bakken (light)
(expandable to 70,000 bbl/d)

Tundra Cromer, MB 60,000 Operating; Bakken (light)
Expansion Q2 2014

Key Export Markets

Crude oil is, by a wide margin, Saskatchewan'’s largest export when measured by value.™ This has
become increasingly true over the past decade as oil prices have increased, and production and
exports have increased as a result. The oil exported from Saskatchewan is predominantly heavy
crude. In 2012, 65 per cent of crude oil produced in Saskatchewan was conventional heavy crude,
with the remaining 35 percent composed of conventional light crude.™

North American markets are hungry for crude and Saskatchewan'’s exports are small in relationship
to total oil demand. Moreover, there is a well-developed pipeline system to ship crude within North
America, although bottlenecks have developed because of political intransigence on pipeline
expansions such as the Keystone XL Pipeline. As such, crude producers are shipping more crude via
rail than has traditionally been the case.

Crude oil produced in Canada either remains in Canada or is transported to the US. As shown in
Chart 1, most crude oil that is exported from Saskatchewan by rail is transported to the US. In this
figure the significant growth in rail transport of crude oil from Saskatchewan between 2011 and 2012
is also visible. Most of the additional rail shipments were destined to the US, but additional oil was
also transported to Atlantic Canada (such as the Irving Oil Refinery in Saint John, NB) and Ontario.

13 For each commodity, data were extracted from Statistics Canada’s Canadian International Merchandise Trade Database, which provides
customs-based statistics on provincial commodity exports (both volumes and values) and the destinations of these exports.
14 Statistics Canada, CANSIM Table 126-0001.
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Chart 1. Rail Transport Destinations of Fuel Oil and Crude Petroleum
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Chart 2 shows that most other refined petroleum and coal products transported by rail are shipped to
the US. There was a large jump of exports to the US in this category between 2011 and 2012.

Chart 2. Rail Transport Destinations of Other Refined Petroleum and Coal Products
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In 2012, 413,625 tonnes of petroleum bitumen was exported from Saskatchewan, all of it to the US.
Chart 3 shows the destination of these exports by US state.
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Chart 3. Top 10 Destinations of Saskatchewan “Petroleum Bitumen” Exports
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Source: Analysis of Statistics Canada data.

In 2012, Saskatchewan exported 96,650 tonnes of petroleum coke, not calcined. Chart 4 provides the
US destinations of petroleum coke exports. Most of the petroleum coke produced in Saskatchewan is
transported to lllinois.

Chart 4. Top Four Destinations of Saskatchewan “Petroleum Coke” Exports
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Source: analysis of Statistics Canada data

Given the infrastructure and demand, all crude oil produced in Saskatchewan is destined for one of two
markets: Canada and the US. So, all of Saskatchewan’s 20 million tonnes of international oil exports
from 2013 (roughly 380,000 barrels per day) were exported to the US. Chart 5 details the 10 individual
states that imported the largest amounts of Saskatchewan crude oil during 2011-2013.

SASKATCHEWAN of Canada
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Chart 5. Quantity of Crude Oil Imports, by US State, from Saskatchewan, for the 10

Largest Importers (by 2013 value), 2011-2013.

Volume (Cubic metres, millions)

Source: Statistics Canada.

The three largest importers, lllinois, Montana,
and Minnesota, are all geographically close to
Saskatchewan, and have extensive oil pipeline
networks, enabling them to import Saskatchewan
oil relatively easily. These three states imported
64 per cent of Saskatchewan’s oil exports in 2013;
combined with the next seven largest importers,
they accounted for almost all of the exports (97 per
cent).

Because there is currently little available
infrastructure to allow the export of Saskatchewan
crude oil outside of North America, it is likely that
most of the growth in Saskatchewan'’s international
crude exports in the near term would go to the
United States. Total oil consumption in the United
States has decreased notably since the mid-2000s,
dropping from a high of nearly 21 million barrels
per day (bpd) in 2005 to fewer than 19 million bpd
in 2012, with a small uptick in 2013." During this
time, the US has substantially decreased its reliance
on crude oil imports, from 10 million bpd in 2005
to 7.6 million bpd in 2013. Since 2005, the US has
reduced imports from overseas producers, and
increased the proportion of its imports obtained
from Canada, which have doubled from 16 per

15 U.S. Energy Information Administration, United States.
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cent of total imports in 2005 to 32 per cent in
2013, and have simultaneously increased in
quantity by over 30 per cent.

This growing reliance on Canadian crude oil
suggests thatany increase in crude oil production
in Saskatchewan could be met by demand from
the US in the near term. However, as US domestic
consumption stagnates and US production
continues to increase there is an obvious need
to reach other international markets in order
to absorb Saskatchewan's new production.
Due to the geographic flexibility offered by rail
transportation (not being tied to specific origin
and destination pairs like pipelines), it can play
a key role in helping the province’s petroleum
exports reach new markets.

16 US Energy Information Administration, U.S. Net Imports by
Country.



Potash

Saskatchewan is the world’s largest producer of potash—an important component of fertilizer. “Potash”
is a word used for many types potassium salts, but the most commonly used potash is potassium
chloride (KCI). This is the predominant chemical composition of the potash mined in and exported
from Saskatchewan.

Saskatchewan produces the majority of Canadian potash as 9 out of 10 potash mines' in Canada
are located in Saskatchewan.” There are three producers in Saskatchewan: Potash Corporation of
Saskatchewan (PotashCorp), The Mosaic Company, and Agrium. All 9 mines were initially completed
by 1970, their locations and operational capacities are listed in Table 3.

In 2012, 13.5 million tonnes of potash were exported by rail from Saskatchewan. Almost all potash

is transported by rail from the mines, with much of it being transported by unit trains.’® Potash is
primarily used as fertilizer, but also to make products ranging from food to soaps.”?!

Table 3. List of Potash Mines in Saskatchewan and Their Associated Approximate Capacity

Belle Plaine Mosaic Company

Mosaic Company
il J

Laigan  [lenign  PousnCorp

PotashCorp

n it
LS origin
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Potash destined for international markets other than the US is transported by Canpotex, which is
owned by the Potash Corporation of Saskatchewan, the Mosaic Company, and Agrium.?? Canpotex
takes possession of potash at mines using its fleet of 5,400 dedicated railcars, and ships them by unit
trains up to 170 cars long to Portland, Oregon or Neptune Bulk Terminals at the Port of Vancouver.? A
small amount also goes through Thunder Bay onwards to the St. Lawrence Seaway.?* CP transported
all of Canpotex’s potash up until 2012, at which time CN secured approximately 20 per cent of the
transport contract according to some estimates.?> CP works with the Union Pacific Railroad (UP) to
transport potash to Canpotex’s Portland, Oregon terminal.? Canpotex has been considering adding a
third terminal in Prince Rupert, British Columbia.?” The capacities of the existing terminals are detailed
below in Table 4. Canpotex transports 95 per cent of its potash to its customers on a CFR (cost
and freight basis) and charters its own vessels. Canpotex maintains storage facilities worldwide. This
arrangement appears to align with the need to serve customers distributed across Asia.

Potash sold to domestic and US destinations from Saskatchewan is handled by the potash companies
themselves. While data is available on transborder shipments from Saskatchewan to US states from
the US Bureau of Transportation Statistics (BTS) — listed under “fertilizers” — there is less information is
available on the US-bound potash supply chain.

Table 4. Canpotex Export Capacity

Rail * Rail tracks can accommodate two potash * Three loop tracks can accommodate three
unit trains on-site, or 340 railcars Canpotex unit trains on-site, or 390 railcars
* Two enclosed gravity-fed dumper pits * Two on-site locomotives and two traction
can accommodate four railcars each slugs (7,000 HP combined)

* Enclosed gravity-fed dumper pit can
accommodate four railcars

Ship loading * Berth 2 has two quadrant shiploaders ¢ Single covered linear shiploader with a rated
that can operate simultaneously, each capacity of 3,000 MT/hour
with a rated capacity of 2,500 MT/hour

® Berth 3 has a single linear shiploader
capable of loading 2,500 MT/hour

22 Grant, Burt, and Ai, Saskatchewan in the Spotlight. -

23 Canpotex, Logistics.

24 Ibid.

25 Jang, “CN Muscles in on CP’s Potash Deal.”
26 Ibid.

27 Ibid.
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Key Export Markets

Potash exports are primarily destined for the US. However, there are a variety of other international
markets that together consume a significant share of potash exports. Chart 6 shows largest importers
of Saskatchewan potash.

Chart 6. Quantity of Potash Imported from Saskatchewan by the 10 Biggest Importers (by
2013 value), 2011-2013
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As can be seen from the chart, the bulk of Saskatchewan'’s potash exports (over 50 per cent by quantity
and value) go to the US, while smaller quantities exported to Brazil and Asia.

The quantities of potash imported by Brazil and the US have fluctuated heavily over the past decade
(see Chart 7), due at least in part to the volatility of potash prices, which have ranged from below $150
per tonne to nearly $900 (USD) per tonne since 2005.2% US imports are purchased predominantly from
Canada; Canada has supplied over 85 per cent of American potash imports each year since 2005.
While Canada is currently Brazil's largest supplier of potash, it represents much less of Brazil’s total
imports, generally ranging from 25-30 per cent since 2005.

28 World Bank, Overview of Commodi
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Chart 7. Total Potash Imports, Brazil and USA, 2004-2013.
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Due to proximity, Russia has an advantage for
supplying the Asian market, while Saskatchewan
has an advantage for supplying the United States
and perhaps Brazil, which are the largest global
importers of potash. Therefore, these latter
countries are the natural marginal market for
Saskatchewan potash. However, more efficient
transportation and logistics could lead to a larger
share of the Brazil and Asian markets.

Because of the volatility of potash consumption
in Saskatchewan's primary export market, it is
not clear that there would be a market for this
potash in the absence of some sort of driver to
increase demand. Some additional production
might be consumed by the US, reducing the
imports from Russia (the second largest producer
of US-imported potash). Additional production
could be bought up by Brazil, whom are much
less reliant on Canadian potash, and for whom a
smaller price differential between Canadian and
European/Asian potash exists.

Industry representatives indicate however that
there is growth potential in BRIC* countries
(particularly India and China) and Pacific Rim

29

Brazil, Russia, India and China.
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countries. Having recently invested heavily in
new mining operations, it is believed that potash
exports could double by 2020 in large part
through export growth to these markets. Due to
the distances involved in reaching these markets,
efficient transportation and logistics will be key to
supplying them.

Wheat and Other Cereals

In 2013 Saskatchewan produced 18.3 million
tonnes of wheat (12.7 million in 2012) including
12.7 million tonnes of non-durum wheat and 5.6
million tonnes of durum (8.8 million tonnes of
wheat and 3.9 million tonnes of durum in 2012)
(Chart 8). Saskatchewan accounted for 34 per
cent of Canada’s total wheat production and 87
per cent of durum production.




Chart 8. Wheat Production in Saskatchewan
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From the period 2005 to 2009, approximately 7-8 million tonnes (or 24 per cent of Canadian production)
of wheat (excluding durum) was used domestically across Canada. Over the same period, approximately
one million tonnes (or 20 per cent of Canadian production) of durum was used domestically. About
45 per cent of domestic use wheat and 50 per cent of durum is used as animal feed. Damaged and
downgraded wheat is also used in ethanol production. According to a 2011 report, there “are currently
seven ethanol production plants in Western Canada with a combined capacity of 500 million liters,
requiring about 1.3 million tonnes of wheat at full capacity.”*

30 Agiculture and Agri-food Canada, Wheat Sect
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Key Export Markets

Saskatchewan produces more wheat than any other province, and has a diverse export market. Both
durum and common wheat are exported from Saskatchewan in large quantities. Chart 9 shows the
quantities of wheat exported from Saskatchewan for the biggest importers, summed for both durum
and regular wheat.

Chart 9. Saskatchewan’s Largest Wheat (regular and durum) Markets, 2011-2013
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Chart 10 makes clear that while the US imports more of Saskatchewan’s wheat than any other country,
Saskatchewan wheat is shipped all over the world. Substantial quantities are shipped to central and
South America, east and Southeast Asia, northern Africa, and Europe. The ten largest importers
consumed only 64 per cent of Saskatchewan'’s wheat exports in 2013.

The other cereals primarily exported by Saskatchewan include oats, barley, and canary seed. Additionally,
the province also exports rye, as well as seeds for barley, rye, and oats, but these commodities are
shipped in much smaller quantities than the other cereals presented here. Like wheat, the other cereals
are shipped to countries all over the world. Chart 10 shows the 10 largest importers and the quantities
of other cereals they have imported from Saskatchewan since 2011.
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Chart 10. Quantity of Other Cereal Grains (oats, barley, canary seed) Imported from
Saskatchewan by the 10 Largest Importers (by 2013 value), 2011-2013
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Source: Statistics Canada.

Although Saskatchewan’s ten largest importers are found in different regions of the globe (North
and South America, Europe, the Middle East, and East Asia), the United States imports the bulk of
these cereals. It should be noted that while barley and oats have similar values per tonne, the per-
tonne value of canary seed is considerably higher — almost three times as high during 2012-2013.%

As the previous charts illustrate, Saskatchewan’s wheat export market is more geographically diverse
than that of other cereals. This diverse market means there are many potential countries that could
comprise Saskatchewan’s marginal (growth) market. As with many commodities, the US is still the
largest importer of Saskatchewan wheat. Imports of Saskatchewan wheat have grown substantially
over the past few years, nearly doubling in quantity from 2011 to 2013. The US produces far more
wheat than it consumes, and has exported approximately half of its total production since the 2008-09
crop year.*> Much of the wheat that the US exports is white wheat. The wheat that it does import (such
as spring wheat and durum), amounts to roughly 10 to 15 per cent of local consumption. This comes
primarily from Canada. Approximately 90 per cent of US wheat imports since 2009 have come from
Canada, and 99 per cent in 2013.

Japan is the next largest importer. While only 27 per cent of wheat imports came from Canada in
2013, Canada’s proportion of Japanese wheat imports has increased rapidly in recent years. In 2009,
Canada comprised only 20 per cent of Japanese wheat imports, and since then, exports to Japan have
increased by over 50 per cent in quantity. Canada’s primary competitors are the United States (which
provides over half of Japanese wheat imports) and Australia (15 to 20 per cent of imports). Because
Japan is geographically small, imports comprise the bulk of its consumption (about 85 per cent).*
Since 2009, Japan’s wheat consumption has appeared volatile, but with an overall increase of around
ten per cent relative to the period of 2001-2009, where wheat consumption was relatively stable.

In general, because of the wide variety of potential destinations for Saskatchewan'’s cereals and growing
demand in those markets, the province should be able to sell what it can grow as long as it can reach
those markets efficiently.

31 The distribution of exports by value still looks similar because the key trading partners (US, China, and Japan) mostly import oats and barley. Thus, it is
clear that these three countries comprise the bulk of Saskatchewan’s other cereal export customers.

32 United States Department of Agriculture, Wheat Outlook, 15.

33 IndexMundi, Japan Wheat Domestic Consumption by Year; IndexMundi, Japan Wheat Production by Year.
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Canola

Canola is a cultivar of rapeseed, bred to reduce the amount of erucic acid contained within the oil it
can produce.* The seeds it produces can be used to produce oil, livestock feed, and fertilizer. Canola
production in Saskatchewan has risen steadily in recent years to reach 8.9 million tonnes in 2013 (Chart
11), which makes Saskatchewan the world’s largest producer of canola.®

Chart 11. Canola Production in Saskatchewan
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Chart 12. Saskatchewan'’s Largest Canola Markets, 2011-2013
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The five countries included in Chart 5 comprise over 99 per cent of Saskatchewan’s canola seed
exports. With exports to the United Arab Emirates decreasing dramatically over the past couple of
years, Saskatchewan'’s canola seed market is limited almost exclusively to North America and East Asia.

Canola oil is the most valuable product of canola seed, so much of the canola seed harvested in
Saskatchewan is processed into oil. Saskatchewan exports large quantities of both crude and refined
canola oil. Chart 13 combines the exports of both, and reports canola oil exports to the United States
and China, which account for the large majority of Saskatchewan canola oil exports.

Chart 13. Quantity of Canola Oil (crude and refined combined) Imported from Saskatchewan
by the United States and China, 2011-2013
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The market for canola oil is less diverse than that of canola seeds. While Saskatchewan has had more
than 10 trading partners since 2011, over 98 per cent crude and refined canola oil is sold to either
the US or China as of 2013. The US alone imports approximately 90 per cent of all Saskatchewan'’s
refined canola oil. While China has increased its imports of crude canola oil in recent years, they have
simultaneously decreased their imports of refined canola oil.

During canola oil extraction from canola seeds, the seed, after cooking and flaking, is crushed and the
oil poured off. The remaining components of the seed are compressed, forming a “cake”* composed
of canola meal. This meal is a popular component of livestock feed, as it is high in protein. Because
Saskatchewan produces very large quantities of canola oil, it produces, as a byproduct, a lot of
canola meal in the form of these oil-cakes. The market for canola meal exports has recently become
dominated by the US where it is an important input for the California dairy herd in particular. Overall,
the US market accounts for over 99 per cent of Saskatchewan canola oil-cake and meal exports. The
other countries that have imported canola meal since 2011 are presented in Chart 14.

Chart 14. Quantities of Canola Oil-Cake Imported from Saskatchewan (excluding US), 2011-2013.
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Since US imports are excluded from the chart (in order to show the variation among the other countries)
it is not obvious that the market for canola oil-cakes has recently decreased in breadth. In 2011, the
US accounted for only 81 per cent of canola meal exports. Since then, shipments to the US have
increased, while shipments to other countries have declined. In 2013, the only other country to import
canola meal from Saskatchewan was Mexico, which accounted for only one per cent of the value.

As noted, the largest importers of canola seed are China, Japan, and Mexico, each of which imports
substantially more canola seed that the US. After increasing quickly prior to 2009, China’s canola seed
imports have fluctuated heavily in recent years, dropping by over 50 per cent between 2009 and
2010, before climbing back up to 2009 levels by 2013. Few countries provide canola seeds to China,
and Canada is consistently the largest supplier. It was the sole exporter of canola seeds to China
during 2011-2012, and supplied over 75 per cent of China’s imported canola seeds in 2013, with the
remainder coming from Australia.*® However, despite this recent up-tick in quantity demanded, China
is expected to cut imports of canola seed for the 2014/15 crop year, following an increase in domestic

37 Canola Council of Canada, Canola Meal, 6.
38 United Nations, UN Comtrade Database.
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production.® This, combined with the large recent
presence of Australia in the market, indicates that
increased production from Saskatchewan will
not necessarily be snapped up by China, given
Australia’s proximity.

Japan, contrarily, has had stable canola seed
imports over the past five years. Canada’s exports
to Japan have likewise remained relatively stable,
and have comprised over 90 per cent of Japan’s
imports each year since 2009. It is forecasted
that Japan’s imports for the 2014-15 crop year
will be comparable to prior years.®® Given, the
recent import history, and the fact that Japan
is not currently undergoing population growth,
it seems unlikely that it would substantially
increase imports from Saskatchewan in the event
of increased production from the province.

Mexico, like China, has exhibited varying
canola seed imports in recent years, after a
rapid increase in imports from 2004 to 2006.
It too relies predominantly on Canada for this
commodity; Canada has supplied over 90 per
cent of imported canola seed since 2005. Given
the recent volatility in imports, and Canada’s
already high supply rate, it is difficult to predict
whether Saskatchewan could increase exports to
Mexico simply by increasing production.

An additional possibility for increased canola
seed production would be for the province to

39 United States Department of Agriculture, Oilseeds, 2.
40 Ibid.

increase its canola oil production capacity. This
wouldthenleadtoanincreasein oil exports, rather
than seed exports. Clearly, it makes economic
sense to export much of Saskatchewan’s canola in
seed form, rather than as oil and meal, otherwise,
seed exports would not be so large. In reality, a
substantial increase in canola seed production
would likely result in increased exports of
seeds, oil, and meal, but the degree of increase
experienced by each export would depend on
the economics of production and transportation
of each. However, since canola export markets in
general are not as diverse as they are for wheat,
growth in global demand will be a bigger factor
in finding new buyers of Saskatchewan'’s growing
canola production.

Pulses

As shown in Chart 15, Saskatchewan produced
approximately 4.4 million tonnes of pulse crops
in 2013 (3.7 million tonnes in 2012). According
to Saskatchewan Pulse Growers: “In 2012,
Saskatchewan farmers grew 96 per cent of
Canada’s lentil crop, 90 per cent of Canada’s
chickpea crop and 70 per cent of Canada’s dry
pea crop.”*" Most of the tonnage produced in
Saskatchewan is of lentils and peas, which is the
focus of the remainder of the discussion.

41 Saskatchewan Pulse Growers, Pulse Industry.
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Chart 15. Pulse Production in Saskatchewan
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Key Export Markets

A staple food in the Middle East and the Indian Subcontinent, lentils are an inexpensive pulse that is
an excellent source of protein and fibre. Saskatchewan produces a variety of lentils, differing in shape
and colour, but red and green lentils are by far the most common in the province, accounting for over
98 per cent of total production in 2013.%2 Chart 16 shows Saskatchewan’s 10 largest export markets.

Chart 16. Quantity of Lentils Imported from Saskatchewan by the 10 Largest Importers (by 2013 value),
2011-2013
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42 Calculated based on production data from Saskatchewan Ministry of Agriculture, 2013 Specialty Crop Report, 2.
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While India and Turkey have recently been importing the lion’s share of Saskatchewan'’s lentils (46 per
cent by volume, in 2013), there remains a relatively diverse export market for these crops. These top
ten countries are responsible for approximately 82 per cent of 2013 exports. However, it is notable
that the Saskatchewan’s lentil market is predominantly in the Middle East and the Indian Subcontinent.

The other major pulse crop produced in Saskatchewan is peas. Like lentils, they are high in protein
and fiber, and grow in a variety of colours and sizes. Most of Saskatchewan’s production is devoted
to yellow peas (84 per cent in 2013),** with the bulk of the remainder being composed of green peas.
China and India are the largest customers of the province’s peas. See Chart 17 for Saskatchewan'’s ten
largest export markets.

Chart 17. Quantity of Peas Imported from Saskatchewan by the 10 Largest Importers (by 2013 value),
2011-2013
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Compared with lentils, Saskatchewan’s pea market is much less diverse: over 83 per cent of the 2013
exports went to China, India, or Bangladesh, and over 93 per cent to one of the top 10 countries. Most
peas are exported to South and East Asia, but there are markets for Saskatchewan peas in central and
South America as well.

Unlike the other agricultural products, pulse crops are not exported in significant quantities to the
US. Due to the wider variety of buyers, lentils are perhaps more likely than peas to grow in the
markets that Saskatchewan exporters already serve. However, both lentils and peas are exported
primarily to developing economies whose growing middle class will likely demand larger quantities
of pulse crops in the future.

Uranium

The primary use of uranium is as a fuel for nuclear fission plants to generate electricity. This somewhat
limits the potential export market, as many countries do not operate nuclear fission plants. The
quantities of uranium imported from Saskatchewan for all recent importers are contained in Chart 18.

43
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Chart 18. Quantities of Uranium Imported from Saskatchewan by All Importing Countries, 2011-2013
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While the United Kingdom appears to be scaling back imports of Saskatchewan'’s uranium, this loss in
export market over the past couple years has been matched by increased exports to other countries.
Regardless, Saskatchewan’s export markets for uranium are currently confined to the US, Europe and
China.

As noted earlier, uranium has an exceptionally high value per tonne. Therefore, even if it was to be
shipped in larger quantities by rail, it is unlikely to demand a significant portion of rail service (in
terms of locomotives, crews, etc.). It is noted that uranium shippers would like to make greater use of
rail transportation at least for domestic movements. However, CN Rail does not handle Class seven
(radioactive) goods.

Page | 24



Saskatchewan Export Growth Target

Overall, Saskatchewan'’s exports have experienced growth since 2003, when measured in either real

and nominal terms (see Chart 19).

Chart 19. Saskatchewan’s Export Growth
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The Government of Saskatchewan (GoS) is
planning for significant growth in exports in the
future, and listed targets for export increases
in the Saskatchewan Plan for Growth: Vision
2020 and Beyond. The Growth Plan outlines a
variety of economic and other societal goals of
the government leading up to 2020. While this
plan contains no commodity-specific goals for
provincial exports, there are some broad goals
that are relevant to this report. First, the GoS
wishes exports to double in nominal terms by
2020. Using 2011 export values as the baseline
($29.5 billion), this would indicate that the goal
is to reach $59 billion (nominal) in annual exports
by 2020. Within this increase, the GoS plans
Saskatchewan to increase exports of agricultural
and food products from $10 billion from 2011
to $15 billion in 2020. In terms of tonnage,
crop production is planned to increase by 10
million tonnes. To put this 10 million tonnes into
perspective, Saskatchewan produced about
27 million tonnes of crops in 2011 and 2012,
and about 38 million tonnes in 2013,** a banner
year for grains. This proposed 10 million tonne

44
Sheet.

Saskatchewan Ministry of Agriculture, Agriculture Statistics Fact

increase represents nearly 40 per cent of the
average tonnage harvested annually between
2000 and 2013.

Since the Plan was released, Saskatchewan’s
exports have increased, to $31.4 billion in 2012
and $32.2 billion in 2013. In addition, crop and
other agricultural exports have increased from
about $10.2 billion in 2011 to $11.7 billion in
2013.

4 The Conference Board
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Chapter Summary

Saskatchewan’s exports are concentrated on a
relatively few products. In addition, some of
those products are destined for relatively few
markets — meaning that their export growth
rates are likely dependent on growth in overall
consumption. However, wheat, durum wheat
and lentils in particular have diverse export
markets.

Other than perhaps the US market,
Saskatchewan does not have a geographic
advantage when it comes to serving these
markets. At best, geography is perhaps as
much of a limiting factor for Saskatchewan as
it is for its competitors (such as getting potash
to Brazil). However, in many or most Asian
and Middle Eastern markets, Saskatchewan
exporters are at a geographic disadvantage
relative to their competitors. That means that
in order to take full advantage of those markets
the efficiency of their rail-based supply chains
will be key.
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Chapter 3

Why Rall Transportation
Matters to Exports

The previous chapter summarized the importance of exports to Saskatchewan’s economy, and
highlighted the province’s major exports. In 2013, Saskatchewan exported over 50 million tonnes
of goods. This estimate is conservative, as it includes only the 10 largest exports discussed in the
previous chapter, which were worth about 88 per cent of the province’s 2013 exports. Regardless,
the high tonnage of exports means that much of Saskatchewan'’s economy is reliant on the ability of
large-scale transportation services to get its export goods to market.

In part because a large portion of Saskatchewan'’s exports have a low value to weight ratio (e.g.
potash and wheat, valued at less than $0.40 per kg), Saskatchewan relies on rail for much of its
goods transportation. The other contributing factor is the distance between production sites and
ports. Rail is simply the most economical way to move bulk commodities over land. On a tonne-km
basis (moving one tonne of goods over one kilometre), rail is cheaper than other modes of transport
typically available for most export goods traveling over land (truck and airplane).

Most of the growth for Saskatchewan commodities comes from overseas markets that can only be
reached (both physically and economically) by ocean vessel. Saskatchewan is far from all major ocean
ports, making over-land transportation an important aspect of the logistics of exporting goods from
the province.

In Canada, average rail revenue per tonne-km of freight transported was $0.028 in 2012.% Trucks,
on the other hand, are an order of magnitude more expensive for shippers on a tonne-km basis; in
2011, the Canada-wide average revenue per tonne-km of freight transported via truck was $0.137.%
For truck freight originating in Saskatchewan, the average revenue was higher, at $0.147/tonne-km.
Air freight transportation is more expensive again. In 2012, the Canada-wide average revenue per
tonne-km of freight was $0.384 for scheduled service, and $0.867/tonne-km for charter service.”
Clearly, rail is the most economical option for getting Saskatchewan'’s export goods to market.

Value and Quantity of Rail Exports

Previously, Table 1 highlighted Saskatchewan’s largest export commodities by all modes of
transportation. The following discusses the largest commodities (by quantity) that are transported
out of Saskatchewan by rail. Table 6 shows the quantities of these commodities for 2012 (the most
recent available year), as reported in the Rail Commodity Origin and Destination Statistics survey
(RCOD), and the Conference Board's’ calculations of the approximate values of these shipments.*

45 Railway Association of Canada, 2013 Rail Trends, 26.

46 Calculated from Statistics Canada, Trucking Commodity Origin and Destination Survey.

47 Calculated from Statistics Canada, Civil Aviation, Quarterly Operating and Financial Statistics, 4-5.

48 The figures do not include the quantity and value of interprovincial exports. Interprovincial exports by rail were estimated from the commodity Origin/

Destination data in conjunction with provincial Input-Output tables.
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Table 6. Saskatchewan’s Largest Rail Commodities, Quantity and Estimated Value, 2012

Potsh  |Powsh 1258 5,399

2777 1,751

Fresh, chilled or dried
vegetables

Lentils and peas

Other cereals

Barley, rye, oats, corn, millet,
canary seed, other cereals

Other refined petroleum
and coal products

Bitumen, coal, peat, coke

Note: Quantities of rail commodities are those shipped out of Saskatchewan by rail, regardless of destination. Values
were estimated using the CIMTD values for representative HS commodities.

Sources: The Conference Board of Canada; Statistics Canada.

1,804 923

1,833 562

87 88

Becausethe RCOD doesnotusethe HS commodity
codes or commodity groupings, estimating the
value of the commodities transported by rail had
to be done indirectly, by using representative
commodities for which values can be estimated
from the CIMTD. For crude oil, which CIMTD
measures in cubic metres rather than by mass, the
value per tonne was calculated after estimating
the average density of Saskatchewan crude oil,
and converting crude oil quantities reported by
CIMTD into tonnes.*

The largest quantity rail commodities are closely
aligned with Saskatchewan’s highest value
exports. Of the top 10 exports (by value) listed
in Table 1, the only commodity that is not on
the top rail commodity list is uranium. Because
uranium is a high-value commodity relative to its
weight, the quantity of uranium exported by the
province is dwarfed by the other commodities,
and of the exported uranium, only a small portion

49 The density of Saskatchewan crude oil was estimated using oil

densities reported by crudemonitor.ca and that the oil was composed of the
same proportions of light and heavy crude oil as reported to be produced in
Saskatchewan during 2012 by Statistics Canada in CANSIM table 126-001.
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is transported by rail. Further, it is not given its
own commodity category within the rail data,
but falls within a broader commodity category,
within which the tonnage of uranium transported
by rail would be minimal compared to the other
commodiities.

Summing together the value of the rail
commodities listed in Table 6 provides a value
of $14.3 billion. This is close to half of the value
of Saskatchewan'’s exports in 2012. Much of the
remaining value of Saskatchewan’s exports is
transported by pipeline. Crude oil and petroleum
exports from Saskatchewan were valued at $11.5
billion in 2012, and only about $1 billion of this
was shipped via rail. Including the remaining oil
exports with the rail commodities would bring
the collective value to about $25 billion, or 83
per cent of the value of total international exports
for 2012. This suggests that, other than oil, most
of Saskatchewan’s exports rely on rail to get to
market.



Export Reliance on Rail

Not only does Saskatchewan currently rely heavily on rail transportation for its exports, but it
has throughout its history. The chart below shows the total tonnage of goods transported out of
Saskatchewan by rail in the recent period between 2001 and 2012, indexed, as well as an index of the

rail tonnage relative to the value of exports.

Chart 20. Index of Goods Shipped from Saskatchewan by Rail Relative to the Value of Saskatchewan’s

Exports (in $2007 constant)
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Sources: The Conference Board of Canada; Statistics Canada.

There has been noticeable fluctuation in the
quantity of goods exported from Saskatchewan
by rail since 2001. This fluctuation has been
mirrored by the tonnage relative to the value
of exports, suggesting that there is a relatively
tight relationship between rail tonnage and
exports. However, the relationship appears
to have weakened since 2009; the quantity of
goods transported out of Saskatchewan by rail
has increased more slowly than the value of
Saskatchewan’s exports.

This dissociation is the result of the increasing
prominence of crude oil within Saskatchewan'’s
exports. Between 2009 and 2012, the value of
crude oil exports has increased 45 per cent
(constant dollars), while the total value of
Saskatchewan’s exports increased by 15 per cent.
This indicates that oil exports grew three times
as fast as the Saskatchewan average during this

2009 2011

time. Because the bulk of Saskatchewan’s crude
oil exports are not transported by rail, and oil
exports formed an increasingly large portion of
the total value of Saskatchewan exports (growing
from 29 per cent in 2009 to 37 per cent in 2012),
the increased exports resulting from oil would
not translate into comparable increases in rail
tonnage (unlike other commodities, such as
potash, which are transported predominantly by
rail).

Collectively, these data indicate that much of
Saskatchewan’s exports are closely tied to rail
transportation. This suggests that commodity
exports from Saskatchewan can be constrained
by the availability of rail service, but at the same
time can also increase demand for (and eventual
capacity of) rail service.

On a nationwide scale, commodity shippers in
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particular have voiced concerns that the availability of rail transportation is not meeting
shipper demand.®® For example, shippers have stated that they are frequently left with
full grain elevators, and are unable to accept additional grain from producers as trains are
not supplied in a timely fashion, or in sufficient quantity etc. During 2013 - a record year
for crop production — huge quantities of harvested grain were unable to get to market
because of the high demand for rail freight transportation and poor weather conditions,
which forced the railways to reduce the overall length of trains and reduce capacity as a
result. The railways simply did not have sufficient capacity to meet the significant spike in
supply. As a result, much of the 2013 harvest had to be stored for prolonged periods of
time on the farms as grain elevators were at maximum capacity, depriving farmers of antic-
ipated income and reducing the value of the harvested crops.*’

Despite the challenges, railways collectively did deliver more grain from Western Canada
in the 2013-14 crop year than they did in the previous year. During the 2013-14 crop year,
railway originating tonnes of wheat from Western Canada equaled nearly 23.9 million.
With 19.4 million originating tonnes in the previous crop year the resulting year-over-year
growth rate was 22 per cent.*? For the crop year originating tonnes of other grains and
oilseeds were typically higher as well. However, over the same period of time originating
tonnage of fertilizers was down nearly 9 per cent (Chart 21).

Chart 21. Year-Over-Year Percentage Growth of Railway Originating Tonnage in Western
Canada, Selected Commodities (2013-14 crop year)

25
20
15

10

Per cent
u

' ]

Wheat Canola Fresh, chilled or Other cereal Po nd
-5 dried grains othe lizers
vegetables*

-10

-15
*Includes lentils and peas
Sources: The Conference Board of Canada; Statistics Canada.

The aggregation of other cereals may mask the impacts on other specific cereals. For
example, US oats millers ran into oat supply shortages (which are predominately sourced
from Saskatchewan and Manitoba) in 2014, with some of the gap being filled by the greater
use of the more expensive trucking mode. The emphasis on moving grain to ports for

50 See Transport Canada, Rail Freight Service Review.
51 See The Economist, “Prairie Pile-Up.”
52 Derived from Statistics Canada, CANSIM table 404-0002. The monthly carloading data are aggregated by Western and Eastern

division and as a result, the provincial totals cannot be isolated. For methodological reasons these data do not necessarily conform to annual
railway origin/destination data. However, they are more timely and useful for direct year-over-year comparisons.
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export to other international markets may have
been a contributing factor.>?

Nonetheless, this suggests that in 2013 at least,
the upside growth of Saskatchewan exports
have been limited by the availability of rail
freight infrastructure. Whether or not this is true
in typical years cannot be inferred from these
data. Furthermore, to the extent that the crop is
properly stored and not allowed to rot, it is still
available for export in the following year, albeit
at potentially lower prices and at the cost of
additional time in storage. Itis, however, clear that
rail infrastructure deficiencies can limit or at least
delay Saskatchewan exports in some situations as
capacity catches up to growing export volumes.

The Plan for Growth and
Projected Rail Volumes

The Saskatchewan Plan for Growth: Vision 2020
and Beyond provides ambitious export targets
for the province to hit by 2020. Given that
Saskatchewan depends on rail to transport a large
volume of its exports, rail transportation must

play a significant role in the province’s ability to
reach these goals.

It is estimated that the potential increase in
demand is a result of the growth in Saskatchewan'’s
exports here. Relatively few specifics were
proposed for individual commodities when the
Plan set the goal of doubling the value of exports
by 2020. As a result, the implications for rail freight
service demand are somewhat ambiguous. For
example, if increased value of exports were
to come primarily from increased commodity
values, this would require no additional freight
transportation. However, assuming that increased
exportvalueisgoingto come, atleastin large part,
from increased quantity of exports, additional
transportation services would be required.

Ofnote, the Plandid indicate thatthe Government
of Saskatchewan wished to increase the value
of agricultural exports from $10 billion to $15
billion. This does not, however, suggest that the
total quantity of agricultural exports are planned
to increase by 50 per cent. Agricultural goods,

53 Heppner, “US Millers Desperate for Oats.”

like everything else, are subject to inflation, and
so it is likely that much of the proposed increased
value of the exports would be due to inflation.
In other words, the $5 billion dollar increase is
in nominal dollars, rather than in real dollars. To
estimate the growth in the real dollars, forecasts
of price changes of the relevant commodities
from The Conference Board’s national forecasting
model were used. From these forecasts, it is
expected that prices of the relevant commodities
will grow by a total of 14 per cent. This leaves the
volume of the commodities to account for 36 per
cent of the agricultural export goal.

By considering the tonnage of agricultural
products shipped from Saskatchewan by rail
in 2011, the necessary increases in rail freight
movements necessary to meet this goal can
be estimated. To simplify, only the agricultural
commodities appearing in Table 6 were included.
In 2011, a collective 20.1 million tonnes of these
commodities were exported out of Saskatchewan
by rail. An increase of 36 per cent would require
the rail system to be able to handle an additional
7.3 million tonnes of agricultural exports by 2020.
This is the equivalent of 17 per cent of the 42.3
million tonnes of all commodities transported
by rail out of the province in 2011, the highest-
quantity year on record to that date.>

Any growth in potash exports would require
additional rail freight transportation. In order to
project potash volumes for 2020, The Conference
Board’s forecast of the potash’ industry’s GDP out
to 2019 (extrapolating the trend for one more
year in order to arrive at the 2020 total) was
used. The expected growth in GDP was applied
to the actual 2011 rail volumes in order to arrive
at an estimate of the 2020 rail volumes. The price
forecast was applied to the volumes in order to
arrive at an estimate of the nominal value of those
exports in 2020.

Over the past several years, much of the growth
in  Saskatchewan exports has been driven
by increased crude oil sales. Since most of
Saskatchewan’s crude oil is transported out of
the province via pipeline, a large increase in oil
quantities exported would not necessarily require

54 Statistics Canada, CANSIM table 404-002"
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much or any additional rail capacity. Statistics Canada reports that 21.4 million litres of crude oil were
transported from Saskatchewan via pipeline in 2012,>> which dwarfs the roughly two million litres
of crude transported out of Saskatchewan by rail. However, oil transported by rail (oil-by-rail; OBR)
is increasing in Saskatchewan: 2012 OBR was over five times larger (in quantity) than OBR in 2011,
and over 12 times larger than OBR in 2010. This extremely fast growth in OBR is partly the result of
the constraints on Canada’s oil pipeline network. Therefore, increases in the quantity of crude oil
exported from Saskatchewan (or Alberta) may be accompanied by increased demand for rail freight
transportation if additional pipeline infrastructure does not come online in the meantime.

However, whether or not crude oil exports from Saskatchewan will continue to increase, as in recent
years, is uncertain. The National Energy Board (NEB) predicts that, by 2020, Saskatchewan crude oil
production will have decreased from 2012 levels. The NEB formulated three production scenarios,
based on different possible trajectories (low, reference, and high) for oil prices, with final WTI crude
oil prices of $80, $110, and $140 (2012 USD) per barrel in 2035. The crude oil production decreases
are predicted to be 14.8 per cent, 6.4 per cent, and 2.4 per cent from 2012 production levels.>® Even
assuming that oil prices rise more quickly than anticipated, the NEB predicts that Saskatchewan will
decrease the quantity of oil produced. This viewpoint is supported by OPEC's demand forecast, which
shows almost no growth in North American oil demand from 2012-2018.%” While global demand is
forecasted to increase by nearly 10 per cent, if Saskatchewan is unable to diversify its crude oil export
market, it may be unable to take advantage of the increased demand predicted for Asian countries.

The Canadian Association of Petroleum Producers (CAPP) takes an opposing view. Rather than
predicting a decrease in crude oil production, CAPP predicts that tight oil will drive an increase in
Saskatchewan crude production. Relative to 2012 output, CAPP estimates that by 2020, the quantity
of crude oil produced in Saskatchewan will have increased by 19.6 per cent.?®

The recent decline in global oil prices is yet another uncertainty regarding the future growth of crude
oil exports. Moreover, it obviously creates some uncertainty in terms of the value of those exports in
nominal terms by 2020.

These broadly divergent forecasts and trends give us a wide range of potential crude oil production
in Saskatchewan by 2020 — from a 15 per cent reduction to a 20 per cent increase — which indicates
that the amount of pressure that future oil production will put on Saskatchewan’s rail system is unclear.
However, current estimates by CAPP indicate that this is likely to be substantial. CAPP indicates that
approximately 100,000 barrels of crude oil per day were loaded onto rail cars in Western Canada.*
According to the monthly railway carloadings data, Western Canadian carloadings of fuel oils and
crude petroleum have reached close to 250,000 bpd in the first seven months of 2014.¢° This is an
increase of over 40 per cent relative to the same period in 2013.

CAPP predicts rail loadings in western Canada to increase to over 700,000 barrels per day by the end
of 2016. Notably, CAPP further predicts that this quantity will be half of the loading capacity available
in Western Canada at that time, as loading capacity is also predicted to increase substantially in the
next couple of years.

55 Net of oil transferred from other provinces. Statistics Canada, CANSIM table 133-0003.

56 Calculated from NEB, Canada’s Energy Future 2013, Appendix A3.3— A3.5.

57 OPEC, World Oil Outlook 2013, 55.

58 Calculated from CAPP, Crude Oil: Forecast, Markets, and Transportation, 39.

59 CAPP, Transporting Crude Oil by Rail in Canada, 6.

60 Estimated from Statistics Canada, CANSIM table 404-0002, assuming an average of 600 barrels per railcar.
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If Saskatchewan were to maintain its current share of oil tonnage transported by rail, CAPP’s forecast
suggests that the amount of oil transported by rail in Saskatchewan could increase seven-fold by 2016,
noting that this forecast was generated prior to the recent collapse in oil prices. This would equate to
over 12 million tonnes of oil being transported by rail — a quantity higher than any commodity currently
transported by rail other than potash. Such an increase would almost certainly put substantial pressure
on Saskatchewan’s current rail infrastructure. However, a more conservative scenario is applied by
first using The Conference Board’s forecast of the province’s oil and gas extraction out to 2020 and
assuming that the railway share of the implied crude oil volumes will grow to one-third. This results in
a more conservative rail tonnage estimate of 7.5 million tonnes. However, it is noted that the actual
amount could be significantly more or less due to the uncertainty explained above.

For both potash and petroleum products a forecast of prices is applied in order to arrive an estimate of
the nominal value of these products by 2020.%" Note that the estimate started with a subset of export
commodities that accounted for approximately 83 per cent of Saskatchewan’s exports in 2012 (the
sum of the railway commodities in Table 6 plus the approximately $10.5 billion in petroleum products
that were exported by pipeline). When the total of the projected agriculture, petroleum products and
potash as described by the method above are summed, the total nominal value of exports is $41.7
billion, or just 71 per cent of the $59 billion export target implied by the Growth Plan.

It is also noted that the overall $59 billion target is more aggressive than The Conference Board’s
own export forecast of $51 billion. This suggests that Province’s implied volume or price forecasts
for potash or petroleum products are more aggressive than Conference Board's’ own. Or, it could
mean that the growth of the residual products — non-agricultural, potash or petroleum products such
as manufactured goods — is expected to far outpace the growth in what makes up the base of the
province's current exports.

Tables 7 and 8 provide the resulting estimate of 2020 export tonnage and values versus the most
recent year actuals.
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61 An aggressive target for uranium exports was set with the impact in tonnage terms being relatively small due to the very high value per tonne. The
aggressive target is in part due to the fact that the assumed increase in the base commodities falls well short of the $59 billion export goal, as described above. Also
note that the price forecasts were generated ahead of the recent decli
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Table 7. 2020 Projected Volumes of Key Saskatchewan Export Commodities (thousands of tonnes)

20,609 22,694 2086
Wheat o0 12,236 2535
1,156 1,458

Refined petroleum products L - A

Source: The Conference Board of Canada.

Table 8. 2020 Projected Values of Key Saskatchewan Export Commodities (thousands $nominal)

11,855 15,855 4,000
Wheat |33 4783 1.424
1,425 1,977

Pes 10 1,506
Urenium e 15%
Refined petroleum products

Source: The Conference Board of Canada.
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Finally, the implications for railway demand by applying the estimated railway share of export traffic by
commodity in 2012 is estimated. The exception as noted above is for crude oil exports, where it was
estimated that the rail share will grow to approximately 7.5 million tonnes. Table 9 summarizes these
results, aggregated into the three broad categories of potash, petroleum products (which includes
a small amount of refined products) and agri-food products (which includes canola oil and meal in
addition to crop production).

Table 9. 2020 Projected Increase in Railway Originating Tonnes from Saskatchewan, Key Commodities
(thousands of tonnes)

| Commodity | 2012 Actual | 2020 Projection | Net Increase |

Petroleum products 1,526 7,720 6,194

Summed across commodities 30,555 50,635 20,080

Source: The Conference Board of Canada.

Chapter Summary

Overall, the growth in railway originating tonnes from Saskatchewan implied by the Plan for Growth
is over 20 million tonnes. Note that the base tonnage shown here for 2012 includes only our estimate
of originating tonnes of the commodities destined for export. It does not include the estimate of
the residual commodities not shown here or the originating tonnage of domestic movement or
interprovincial trade.

As noted, since the share of the commodities that have been considered here accounted for 83 per
cent of the province’s exports in 2012, but only 71 per cent of the Growth Plan’s target for 2020, there
will likely need to be significant growth in exports of products that the province does not currently
export in large quantities, such as manufactured goods (or services). This would likely increase the
demand for railways services, above the 20 million additional tonnes, although not necessarily to a
proportionate degree as manufactured goods generally have a higher value per tonne and are also
more likely to be transported by truck.
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Chapter 4

Rail Service and the
Competitiveness of
Saskatchewan Exports

Saskatchewan commodity exports are largely undifferentiated from those produced in other
jurisdictions. For undifferentiated commodities, the ability to deliver product in a reliable and efficient
way is key to competitiveness. Our interviewee shippers mentioned time and again that buyers are
very willing to switch suppliers if a supply source becomes too expensive or unreliable. That may result
in lost market share.

This section analyzes how rail service affects the competitiveness of Saskatchewan’s main exports.
This effect is directly related to the cost of rail service as part of total landed costs and the amount
of time that Saskatchewan exports spend on the rail system in relationship to total time to market.
Transportation costs are especially important for low-value by volume goods. Because the cost of
transportation comprises a large portion of the total value, producers of low-value by volume goods
are particularly affected by transportation costs, as the relative price difference between otherwise
competitive producers is very high.

This chapter explores the cost and service considerations for Saskatchewan’s main export products.

Understanding Supply Chain Logistics

Rail freight costs vary substantially across commodities. Because rail tariffs are set on a per-car basis,
the rail freight cost per tonne depends on the density of the commodity, as well as the car rental price.
Additionally, because the value of each commodity varies substantially, the proportion of the value
that is comprised of rail costs varies heavily, from as low as five per cent for canola oil,%? to 20 per cent
in potash and some cereal grains. For commodities on the high end of that scale, changes to rail rates
can substantially impact the netbacks of producers.

The cost of rail transportation is, of course, merely one component of the total cost of getting goods to
exportmarkets. Thelogisticssupply chain capacitydependsonthe nature of commoditiesand destination,
but always involves multiple steps. For grain commodities being exported out of North America, the
intermediary steps involve: trucking the grain to grain elevators near a rail line; loading the grains into
grain elevatorsand unloading them intorail cars; transporting them to the destination port; unloading the
grains into port elevators, and unloading from port elevators onto ships for overseas transport (Figure 1).

62 This refers to the outbound rail costs. Since canola oil requires the delivery of canola, there is also a significant inbound transportation cost that is in
addition to this 5 per cent.
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Figure 1
Aspects of Supply Chain Capacity: Grain Example

Inland Facility Capacity Components: Rail Capacity Components: Port Capacity Components:
*  Truck unloading capacity (for grain) * Infrastructure capacity = Rail yard capacity
+ Storage capacity * Locomotives *  Rail car unloading capacity
* Rail yard capacity *  Train crews * Storage capacity
* Rall car loading equipment capacity * (Cars « Ship loading capacity
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Port of Vancouver
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Source: CPCS.

There are many physical elements that determine the capacity of the rail-based supply chain from
Saskatchewan to West Coast ports. These elements must work together in a system to create export
capacity for commodities from Saskatchewan. For example, if elevator/terminal capacity is lower than
the ability of railways to deliver cars to a terminal, then railways may be forced to have locomotives
and crews wait longer than necessary, or depart with shorter trains, meaning that railway capacity is
not used to its full potential. Similarly, if railways are not able to deliver or pick up rail cars quickly
enough at a terminal, then loading and unloading facilities cannot operate at their maximum possible
throughput. Ultimately, aligning and coordinating each of these elements is crucial to ensuring that
there is sufficient export capacity for commodities from Saskatchewan.

The nature of storage (or inventory) is very important and varies by commodity. For instance, potash
cannot be stored in open air and as a result, inventories are only around one per cent of supply.®?
Although the grain elevator system can hold higher volumes of inventory than for potash, during
bumper crop season the elevator system can become overloaded. This may necessitate releasing
grains into the spot market which may have an adverse effect on prices, and therefore, supplier returns.
Or it can mean that growers hold their own inventory on farm. If stored in open conditions this could
lead to rotting and a loss in the value of the crop. Even if the integrity of the product is maintained, the
delay in sales could mean higher financing costs for the grower or cash flow issues as they are unable
to payback their short-term loans on time — one of the outcomes of from the logistical problems that
occurred during the 2013-14 crop year.

63 Grant, Burt, and Ai. Saskatchewan in the Spotlight.
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Participants in the supply chain include
public and private sector entities involved in
physically moving goods, entities supporting
this physical movement, and regulatory
authorities:

e Producers

e Truckers

* Inland terminal operators

e Brokers

* Third-party logistics providers
* Railways

* Shipping line

e Port terminals

e Port Authorities

* Government departments and agencies

These entities will have greater or lesser roles
to play and supply chain decisions to make
depending on the origin and destination and
nature of the goods being shipped.

Rail service is a critical component of the supply
chain because it plays a linking role between
the production and temporary storage near
the source of production or at the port and the
ultimate ocean voyage. For example, unreliable
railway service will cause shippers to hold more
inventory at their production facilities or in
port terminals. So railway service can affect the
producers’ net return on shipments both directly
through freight rates and indirectly through
service reliability.

Most supply chain participants make capacity
decisions based on expected financial returns.
Every company faces a cost of capital and will
only generate sustainable profitability if it invests
in projects that are expected to have returns
exceeding their cost of capital. Well-managed
companies scale back or eliminate existing uses of
capital that no longer generate returns in excess
of their cost of capital. The discontinuance of
rail lines is an example. Within this environment,
decisions about how much capacity to provide
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will be driven by the return a participant expects
to earn on an investment.

Risk is critically important in capacity decisions
as well. Decisions on investments are not solely
based on expected returns (the average forecast
return adjusted for risk). The less risk around the
return that an investment will generate, all else
being equal, the lower the threshold rate of return
required to justify the investment. For example, if
amine asks a railway to build a spur line to provide
service, the railway will only do so if it is confident
the mine will produce the promised traffic over
the length of time it will take the railway to make
its required return on the investment. Railways
might insist on such a traffic commitment before
building the spur. Alternatively, the mine owner
may assume the risk by building the spur itself,
leaving the railway with very little risk, but in a
competitive market, less profit, since the railway
would not be able to charge for use of the rail
spur; i.e. it would effectively be providing fewer
services.

Different supply chain participants may have
a different assessment of the risk and return
associated with an investment decision. This
disconnect might mean that it makes sense for
different participants to shoulder differing amount
of risk. For instance, rail cars used to transport
potash for export to countries other than the
United States are owned by Canpotex, the
marketing company for three potash companies
operating in Saskatchewan (Potash Corporation
of Saskatchewan, Mosaic Company, and Agrium
Inc.). Canpotex has taken on the risk and return
associated with investing in this equipment. The
railways provide the locomotive power, crews
and line capacity.

Where competitive markets do not exist, supply
chain capacity decisions become vastly more
complex. Continuing the mine example above,
assuming the mine has only one railway in
proximity (is a captive shipper) a railway may try
to charge the mine owner higher-prices, even if
the mine owner has paid for the rail spur. The
mine owner is of course aware of this possibility,
and before building the mine and the spur, will
negotiate a contract with the railway. However, if




the mine truly has no other transportation option (e.g. competing railway), then it may have
to settle for higher prices because the railway will have more negotiating power.

On the other hand, if the mining company is in the process of choosing between multiple
mine sites in which to invest it may be able to leverage that in its negotiations with the
railway. Particularly if the alternate mining sites are located in close proximity to another
railway, or perhaps close enough to a port in which case rail services would not even be
required, the mining company can negotiate rail rates down to make that mine site the
more profitable one. If it cannot, the railway risks losing the traffic entirely if an alternate
site is chosen.

For a variety of reasons, governments are involved in regulating transportation, both
explicitly through policies such as the Maximum Revenue Entitlement (MRE) for grain
and interswitching rules, final offer arbitration (FOA),** and also implicitly by subsidizing
transportation infrastructure. This intervention is, in principle, desirable to improve
the competitive functioning of transportation markets which are compromised by the
geographical nature of activity, such as the fact that some production areas are only served
by one railway. Geography and environmental regulation also mean that the number of
deep-water ports is to some degree limited.

In sum, supply chain decisions are made under varying degrees of competition. Regardless
of the level of competition, supply chain participants are always seeking to generate an
expected return greater than their cost of capital.

Governments and their agencies make supply chain decisions for a different, and usually
less well-defined set of reasons, but generally with the goal of improving the overall well-
being of the city, province, or Canada as a whole. Well-being takes into account a large
number of factors beyond risk-adjusted returns such as environmental effects, economic
inequality, historical traditions, and partisan political considerations.

The following discussion considers how costs vary for Saskatchewan’s main exports.

64 See discussion on key railway-related policies later in this chapter.
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Rail Costs and the Competitiveness of Supply Chains

The cost to shippers of transporting goods by rail varies widely depending on the origin-destination
and commodity. For example, interviewees from the potash sector told us that total transportation costs
vary from 15 to 30 per cent of total landed costs (the cost of the product including delivery costs to
the buyer) depending on the market in question. Likewise, grain shippers indicated that transportation
costs can account for as much as 35 per cent of total costs while pulse shippers indicated average
shipping costs amounting to 20 per cent of landed costs.®® What this means is that transportation
costs in general, and rail costs in particular, are a major factor in the competitiveness of Saskatchewan’s
major exports.

Rail costs are the dominant form of transportation costs for most of Saskatchewan’s major exports
because it is much more cost effective to ship bulk commodities by rail than it is by truck. One grain
shipper interviewee reckoned that it would cost three times as much to ship grain to western ports by
truck compared to rail.®® That reflects the fact that trucks are limited in their capacity to handle large
loads and that they share the road network with non-commercial vehicles and must travel through
densely populated areas. Anyone who has driven on the westbound TransCanada toward the Port
of Vancouver can easily verify that rail is a more effective way to reach the port. This fundamental
economic reality has meant that the bulk commodity shipments to growing overseas markets have
been configured around rail/ocean vessel voyage.

Rail is especially cost effective over long distances because the cost per kilometer falls over long
distances. In order to simplify a comparison between commodities, rail rates (from CP) are presented
for the commodities discussed in Chapter 1, when transported between Regina, a major hub in
Saskatchewan, and Vancouver, a port which handles more than half of Saskatchewan grain exports.*’
These rates can be considered as the upper-range of rates by commodity, as large shippers will typically
negotiate rates with the railways that are lower than the public rates. More specific alternate rates by
commodity based on various sources are discussed in the ensuing sections. Those rates may be closer
to what larger shippers pay but are perhaps less useful for comparing across commodity groups.

65 Various telephone interviews with Saskatchewan shippers by Michael Grant during September 2014.
66 Interview with Michael Grant on September 18, 2014. -
67 Government of Canada and Quorum Corporation, Annual Report: 2012-2013 Crop Year, 1.
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Table 10. Posted Rail Rates from CP to Transport Saskatchewan'’s Top Export Commodities, Transported
from Regina to Vancouver

74.30 6115
Whest &8 6074

5967 5,027
Peas s 6074
Other cereals: oats, barley; canary seeds | 68.67 5,611

Note: This cost is also estimated as a fraction of the per-tonne value of each commodity, based on Saskatchewan-wide
average export values for 2013.

*As noted earlier, the rail cost as a share of canola oil values would be significantly higher if were to include the inbound
rail cost (delivery of canola seed to crushing facilities).

Oil

The Canadian Association of Petroleum Producers (CAPP) maintains a map of North American
refineries, pipelines, and pipeline rates.®® The Keystone XL Final Supplemental Environmental Impact
Statement (FSEIS) by the US Department of State, Appendix C, has some details on railway rates for
transporting crude oil from Canada, though not specific to Saskatchewan.®® CAPP summarizes some

of this information, including transit times, in Figure 2. However, this information is not specific to
Saskatchewan origins.

A report by ICF International in Appendix C of the FSEIS also provides a breakdown of some cost
components for transporting bitumen from Alberta to the US Gulf of Mexico Coast, which includes:

* Rail loading: $1.75/bbl
* Rail freight: $12.44/bbl
* Railcar lease: $1.13/bbl
e Rail fill/inventory costs: $0.09/bbl

In total this suggests total rail freight costs of roughly $15/bbl. While the characteristics of the oil are
different in Saskatchewan than bitumen from Alberta, these figures should provide an estimate of the
order of magnitude of these costs.

68 CAPP, Canadian and U.S. Crude Oil Pipelines and Refineries.
69 United Stated Department of State, Final Supplemental Environmental Impact Statement.
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Figure 2. Summary of Rail Transport Costs and Transit Times (Source: CAPP 2014)
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Tank cars used to transport petroleum products are typically owned or leased by the oil companies,
though BNSF, which servesthe Bakken formationin North Dakota (which also extendsinto Saskatchewan),
recently purchased around 5,000 tank cars.”® Tank cars can typically hold about 525 barrels of heavy
crude and between 600 and 650 barrels of light crude.”” The latter is produced from the Bakken shale.
As of May 2014, tank cars were being leased for between $1,500 and $2,000 per month.”?

Potash

Table 11 contains CP’s fertilizer and coal product tariff. Based on an approximate distance of 1,125
miles from Regina to Vancouver, the approximate rate per car is $7,025 per car, for example. Assuming

a car capacity of 100 tonnes,”® the cost per tonne would be around $70. Other estimates suggest
transport costs between $45 and $55 per tonne.”* CN'’s Transit Calculator indicates that a rail car would
take about 132 hours to travel from Saskatchewan (Allan Mines) to North Vancouver. These values do
not account for the fact that potash is usually transported in unit trains.

70 Vantuono, “BNSF Taking Bids.”

71 Cairns, Crude Oil by Rail.

72 Tita, “Railcar Shortage.”

73 Canpotex notes that its 170-car unit trains can transport approximately 17,500 tonnes of potash, which means that each car can hold approximately 100

tonnes. Canpotex, Logistics.

74 A Salman Partners research brief suggests the estimated transport cost for a similarly located mine would be around $55 per tonne. Salman Partners,
Potash Transportation. A potential potash company estimated the transport costs from a Saskatchewan mine to a location in Vancouver to be around $45/tonne in an
undated posting. Gensource Potash Corp, Typical Saskatchewan Solution.
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Table 11. CP Tariff CPRS 0030 for Fertilizer and Coal Products

Mileage Fixed Variable
< 100 S 3,200 Minimum Charge
Minimum Charge
> 100 < 500 S 3,200 + S 5.00 /mile over 100
Minimum Charge
> 500 < 1000 S 5,200 + S 3.00 /mile over 500
Minimum Charge
> 1000 S 6,700 + S 2.60 /mile over 1000

Source: CP Rail.

Wheat

Quorum Corporation, which acts as the Government of Canada’s Grain Monitor, publishes quarterly
and annual reports on grain movements.”

Using Quorum data, the following charts show average numbers of days that wheat is stored in
Saskatchewan, prior to shipment, and at ports, respectively. While aggregate data for all ports are

presented, days in store for Vancouver, Prince Rupert, Churchill, and Thunder Bay are all available.

Chart 22. Storage in Saskatchewan, Wheat

Wheat Durum

45 45
40 40
35 35
30 30 -

» 25 w 25 -

> >

(] [¢0]

Q 20 Q20 -
15 15 -
10 10 -
0 - 0 -

AN NI Il

> O RSAES SR RN A R A
o DT AT AT AT AT AT AT A

Source: CPCS analysis of Government of Canada and Quorum Annual Report 2012-2013 Crop Year data.

75 See Quorum Corporation, Reports.
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Chart 23. Storage in Port, All Ports, Wheat
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Source: CPCS analysis of Government of Canada and Quorum Annual Report 2012-2013 Crop Year data.

Chart 24 presents representative supply chain cost data for wheat carried by CN to the Port of
Vancouver. In total, a representative export basis for wheat at the Port of Vancouver is $87/tonne. Of
this, rail freight is by far the most costly component at $52/tonne.”® In order to estimate trucking costs,
an average distance of 40 miles from farm gate to country elevator was assumed. It was also assumed
that wheat is stored at the Port of Vancouver for 13.8 days, the average for 2012-13.

Chart 24. Wheat Supply Chain Costs
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Source: CPCS analysis of Government of Canada and Quorum Annual Report 2012-2013 Crop Year data.

76 The same estimate for rail freight cost per tonne was applied to subsequent grains. Note that this estimate differs from the estimate of $63.87/tonne
(wheat) provided earlier in this chapter. As mentioned, the former estimate could be considered as an upper-bound estimate since it is based on posted rail rates.
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The Quorum Annual Report also provides estimates of the export basis calculated from the difference
between spot prices in the production region and the export price. For instance, in 2012-13, TCWRS
Wheat from Northeast Saskatchewan had a spot price of $285/tonne and an export price of $328.76/
tonne. With an assumed 40-mile truck haul costing $9.82/tonne, the remaining export basis is largely
captured in a price differential of $43.76/tonne. From this analysis Quorum calculates a netback (the
amount that the producer sees) of $275.60/tonne.

Quorum reports that the “majority of grain is stored on the farm.” Trucks used to transport grain from
the farm have payloads per truck of 35-43 tonnes and are often owned by contractors instead of the
producers.”” When moving by rail, wheat tends to move as unit trains, as compared to special crops,
which tend to move in smaller blocks of cars. ’® Railroads provide discounts for grain to move in blocks
of about 50 cars or more. 7’

Recent reports have commented on the use of containers, particularly 20-foot containers, to export
grain. Twenty-foot containers are used because they “can accommodate up to 26-28 tonnes of grain
where a 40 foot container is limited [because of structural issues] to slightly more than 30 tonnes.”®°

There have been several recent regulatory changes that affect the grain handling and transportation
system. In 2011, the passage of the Marketing Freedom for Grain Farmers Act resulted in the end
of the Canadian Wheat Board monopoly over the export of western Canadian wheat.®" Additionally,
an amendment to the Railway Interswitching Regulations extended the limit for rail interswitching®
from 30 kilometres to 160 kilometres in the provinces of Alberta, Saskatchewan and Manitoba for all
commodities. The aim of this amendment was to increase competition among railway companies and
give shippers access to alternative rail services.®? Because these changes are relatively new, there are
limited data with which to understand the expected impact of these changes.

Canola

Using data from Quorum reports, Chart 25 provides data on the storage duration of canola in
Saskatchewan and in port (aggregate for all ports). The former has varied from about 14 days to 34
days since the 2011-2012 crop year. The latter has varied from eight to 10 days.

77 Government of Canada and Quorum Corp, Traffic and Logistical Changes.

78 Government of Canada and Quorum Corp, Annual Report: 2012-2013 Crop Year.

79 Gill and Schulman, From Earth to Berth.

80 Government of Canada and Quorum Corp. Container Use in Western Canada.

81 Government of Canada and Quorum Corp, Annual Report 2012—2013 Crop Year.

82 Interswitching is an operation performed by railway companies (carriers) where one carrier performs the pickup of cars from a customer (shipper) and

hands off these cars to another carrier that performs the “line haul” (the majority of the linear distance of the overall railway movement).
83 Canadian Shipper.com, Feds Announce New Regs.
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Chart 25. Storage of Canola

Storage in Saskatchewan, Canola Storage in Port, Canola

Source: CPCS analysis of Government of Canada and Quorum Annual Report 2012-2013 Crop Year data.

Chart 26. Canola Supply Chain Costs
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Source: CPCS analysis of Government of Canada and Quorum Annual Report 2012-2013 Crop Year data.
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Chart 27. Storage of Peas
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Source: CPCS analysis of Government of Canada and Quorum Annual Report 2012-2013 Crop Year data.

Chart 28. Pulse (peas) Supply Chain Costs
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Source: CPCS analysis of Government of Canada and Quorum Annual Report 2012-2013 Crop Year data.
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Chart 29 presents storage times in Saskatchewan and at ports. It is notable that storage times are
much higher for oats than for other commodities. This long storage time could reflect relatively small
volumes that are exported at ports, relative to shipments to the United States, Saskatchewan'’s chief
market for oats. It is notable that storage times are generally higher for oats than for other commodities.

Chart 29. Storage of Oats

Storage in Saskatchewan, Oats Storage in Port, Oats

80 180
160

140

120

100

80

60

40

Source: CPCS analysis of Quorum Annual Report 2012-13 data.

Chart 30 presents representative supply chain cost data for oats carried by CN to the Port of Vancouver.
In total, a representative export basis for oats at the Port of Vancouver is $105/tonne. Of this, rail
freight is by far the most costly component at $52/tonne. It was assumed that oats are stored at the
Port of Vancouver for 77.6 days, the average for 2012-13.
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Chart 30. Oats Supply Chain Costs
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Source: CPCS analysis of Government of Canada and Quorum Annual Report 2012-2013 Crop Year data.

Barley

Chart 31 provides an overview of storage times of barley in Saskatchewan and in port.

Chart 31. Barley Storage
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Source: CPCS analysis of Government of Canada and Quorum Annual Report 2012-2013 Crop Year data.

Chart 32 presents representative supply chain cost data for barley (non-designated) carried by CN to
the Port of Vancouver. In total, a representative export basis for barley at the Port of Vancouver is $92/
tonne. Of this, rail freight is by far the most costly component at $52/tonne. It was assumed that barley
is stored at the Port of Vancouver for 31.9 days, the average for 2012-13.

6 The Canference Board
||| of Canada
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Chart 32. Barley Supply Chain Costs
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Source: CPCS analysis of Government of Canada and Quorum Annual Report 2012-2013 Crop Year data.

Chart 33 presents the storage times of rye in Saskatchewan and in port.
Chart 33. Storage of Rye
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Source: CPCS analysis of Government of Canada and Quorum Annual Report 2012-2013 Crop Year data.

Chart 34 presents representative supply chain cost data for rye carried by CN to the Port of Vancouver.
In total, a representative export basis for rye at the Port of Vancouver is $90/tonne. Of this, rail freight
is by far the most costly component at $52/tonne. It was assumed that rye is stored at the Port of

Vancouver for 11.8 days, the average for 2012-13.
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Chart 34. Rye Supply Chain Costs
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Source: CPCS analysis of Government of Canada and Quorum Annual Report 2012-2013 Crop Year data.

The estimates of transportation and logistics costs provided above show that for many of Saskatchewan'’s
key exports, logistics costs and particularly rail transportation account for significant portions of prices
that buyers eventually pay. Rail freight costs alone can account for up to 20 per cent of prices and
when including other logistics costs this can increase to 30 per cent or more. Reducing those costs
then have the potential to lower prices to buyers and expand the global reach of Saskatchewan’s
exports or return a higher portion of the export price to exporters.

Key Policies Relevant to Railway Transportation

As referenced earlier, there have been changes to recent federal policies that may impact rail freight
transportation in Canada. Railway transportation policy in fact has a long and significant history in
Canada. In general, over the decades the federal government has moved from direct ownership and/
or regulation of railways to more indirect forms of regulations. Meanwhile, provincial and even local
government policies can affect the efficiency and operation of Canadian railways. The following section
provides a brief overview of some of the key railway and other policies that affect or can affect the
export of goods by rail from Saskatchewan.

The Maximum Revenue Entitlement for Grain

The MRE is perhaps the most significant example of direct economic regulation of railways in Canada.
Set for each crop year by the Canadian Transportation Agency (the Agency), the MRE is a limit on the
average revenue per tonne (adjusted for the average length-of-haul) that Class | railways can earn on
the shipment of regulated grains from Western Canada to the Port of Thunder Bay or to ports in British
Columbia.® The limit is established by estimating the rate of inflation on railway inputs (such as labour,
fuel and capital) to the limit that was established for the previous crop year.

The MRE is the result of the evolution of decades of economic regulation pertaining to the export of
Western grain by rail. It was preceded by the “Crow Rate,” which from 1925 to 1984 fixed the rail
rate for export grain at 1899 levels. The Crow Rate ultimately proved to be a disincentive for railways

84 Canadian Transportation Agency, Q&A.
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to invest in grain transportation infrastructure,
leaving the federal and provincial governments
to fill in the gap with the purchase of covered
hopper cars. After 1984, the federal government
replaced the Crow Rate with a direct subsidy
to railways to cover some of the costs of grain
transportation, while rail rates were still capped
(but to a lesser degree). The subsidy ended with
the passing of the Canada Transportation Act in
1996 (with the rate cap remaining). Finally, the
rate cap itself was replaced by the MRE in 2000. #°

During the period of the Crow Rate, there was
little argument that it was a disincentive for
railways to invest in grain transportation assets.
Moreover, without a direct subsidy the railways
were effectively forced to cross-subsidize the
grain that they did carry from profits generated
from the shipment of other commodiities.

While the MRE today does not place a specific
cap on total revenues that railways can earn from
the export of grain per se, it does place a limit on
the average revenue that railways can earn per
tonne-kilometre. Without a direct subsidy it may
be argued that under the MRE railways still have
either a disincentive to invest in grain assets or
must subsidize the movement of Western grain
to some degree from profits earned from the
movement of other commodities (or both). It may
also discourage the use of higher-cost options
to move grain, such as containerization. On the
other hand, it may be argued that without the
MRE, railways would simply raise the average
rates charged for the movement of Western grain
solely for the benefit of overall profits rather than
better rates for other customers or improved
service.

In either case, it is clear that the MRE is economic
regulation that is unique to grain and as a result
continues to be contentious, at least on occasion
as being perceived to favour one group of
customers at the expense of others. Furthermore,
according to the Agency, it applies to grains and
“any product” of those grains, but to the extent

85 Gill and Schulman, From Earth to Berth.
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that it does not apply to final goods (such as
breakfast cereal and alcoholic beverages) it may
create a disincentive against more processing
activity within Western Canada in favour of
shipping more primary goods to millers abroad.
Finally, the MRE creates an administrative cost.
This cost may be higher for the railways (who have
to balance the rates that they charge throughout
the crop year in order to ensure that they land
very close to but not over the maximum revenue
entitlement for the year) than it is for the Agency.

Competitive Access Regulations

Many shippers may find themselves “captive” to
one railway due to their distance from the other
railway. For these shippers, there are two specific
regulations that are designed to encourage
greater railway competition: interswitching
provisions and competitive line rate (CLR)
provisions.

When a shipper is within a radius of 30 kilometres
from an interchange point (where the tracks of
two railway carriers meet), the interswitching
provision allows the Agency to apply a rate to the
movement of the shipment to the interchange
point by the originating carrier.®¢ This is designed
to allow the connecting carrier to compete for
that traffic.

As part of the Fair Rail for Grain Farmers Act
(granted Royal Assent in May 2014), the federal
government extended the interswitching radius
to 160 kilometres for shippers in Alberta,
Saskatchewan and Manitoba. According to the
Government, this would increase the number of
primary grain elevators that have access to more
than one railway from 48 to 261.%

CLRs apply to originating traffic that is more than
30kilometresfrom aninterchange point. However,
in the case of CLRs, rates are determined on
a case by case basis. This is in contrast to the
interswitching rate, where rate scales that apply

86 Transport Canada, Rail Freight Service Review, 7.

87 Government of Canada, “Regulations Amending the Railway
Interswitching Regulations.”




to all eligible traffic are established in advance
by the Agency. Shippers must also come to an
agreement with the connecting carrier prior to
applying to the Agency for a CLR. This, along with
the rate uncertainty and a lack of infrastructure
allowing for the interswitching of unit trains, has
created obstacles for the use of CLRs in practice.

Level of Service Provisions and Final
Offer Arbitration

The Canada Transportation Act (CTA) sets out
a number of level of service (LOS) obligations
on railways. Shippers who feel that they are not
receiving adequate LOS can bring complaints
to the Agency for investigation. If the Agency
determines that the LOS provisions are not being
met, it is able to obligate the railways to order
that specific work be carried out, property be
acquired or railway equipment be allotted by the
railway in order to meet the LOS obligation.

Shippers who are not satisfied by rates or service
levels offered to them by the railways also
have the option of applying to the Agency for
final offer arbitration (FOA). FOA has typically
been used to resolve rate disputes, as service
conditions are less easily-defined and complicate
the process.®® However, some shippers argue
that these provisions are rarely used, due in part
to the costly and time consuming processes, and
as a result are largely ineffective.

Recent Temporary Remedies

As noted, the federal government recently
extended the interswitching limit from 30 to 160
kilometres for traffic originating in the Prairie
Provinces. This action was in response to the
growing backlog of the grain crop after the
2013/14 crop season. At the same time, through
an order in council (OiC) the federal government
mandated that the railways carry minimum
volumes of grain, approximately one million
tonnes per week, through November 2014. More
recently, the mandate was extended through
March 2015, albeit at lower volumes (varying
between 400 thousand and 930 thousand tonnes
per week).

88 Transport Canada, Rail Freight Service Review, 8.

While farm groups have supported the extension,
it has not generally been seen as a potential long-
term remedy. For one, it increases the perception
that grain traffic is accorded special attention
at the expense of other traffic. Furthermore,
a minimum tonnage mandate may encourage
railways to favour traffic that must travel shorter,
rather than longer distances. This may pose a
particular problem for Saskatchewan growers
who are “stuck in the middle” relative to growers
in neighbouring provinces who are either closer
to B.C. ports or Thunder Bay. ®

An analysis of weekly delivery from primary
elevators located in Saskatchewan seems to
provide some, but not conclusive support to this
hypothesis. For example, primary elevators in
Saskatchewan accounted for 49 per cent of all
deliveries from Western elevators for the 2013-
14 crop year. However, from week 31 (the first
full week after the minimum quantities were
mandated) through week 44 the province's share
of the total rarely exceeded 49 per cent (four
times its share was barely over 50 per cent and
one week it hit 52 per cent). Over that period
Saskatchewan’s share averaged 47 per cent.
During the last seven weeks of the crop year
Saskatchewan’s share increased to 53 per cent.
This may suggest that immediately after the
minimum quantities were mandated shipments
closer to port were favoured with quantities
in Saskatchewan catching up later in the crop
year. On the other hand, Saskatchewan’s share
of total shipments was already lower than
the annual average in the weeks prior to the
implementations of the mandate (see Chart 35),
suggesting that the dip may have to do with the
closing of the shipping season from Thunder Bay
in mid-January (after week 23).

89 Stephenson, “Farm Groups.”

% The Conlerence Board
of Canada

CHAMBER o/ COMMERCE

||| I SASKATCHEWAN



Chart 35. Saskatchewan Share of Grain Shipments from Western Primary Elevators, 2013-14 Crop Year
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Chart 36. Saskatchewan Share of Wheat Shipments from Western Primary Elevators, 2013-14 Crop
Year
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Relevant Marine Transportation
Policy

Marine policies impact the competitiveness
of exports and by extension, can affect the
demand for rail services as well as the railway
service levels that inland shippers see. Perhaps
the most relevant policy in the recent past
was creation of Canada Port Authorities (CPA)
in order to manage Canada’s major ports on
a self-sufficient basis (funding through fees
charged for service). Although the federal
government enforces borrowing limits, in
general this has encouraged port investment
on a more commercially-viable basis.

Since that time, a new container terminal has
been built at the Port of Prince Rupert with
funding shared by the Prince Rupert Port
Authority, the B.C. and federal government,
CN Rail and Maher Terminals (who runs the
terminal). Since then ithas grown to handle over
five million tonnes of containerized goods per
year. The port has also an increasing volume
of bulk commodities since the early 2000s,
particularly grains and coal. Its emergence
as a significant export terminal has helped to
provide shippers not only with greater export
capacity, but also with more supply chain
redundancy in the event of disruptions at other
ports or other parts of the railway network.

On the other hand, despite ample capacity
bulk traffic through the Port of Thunder Bay
has steadily declined since the early 1980s,
although it has stabilized since the mid-2000s.
In 1983 the port handled nearly 18 million
tonnes of grain traffic and 1.5 million tonnes
of potash. Today the port typically handles
approximately six million tonnes of grain and
0.3 million tonnes of potash annually,”’ although
2014 projects to be significantly higher. The
decline in the traffic has occurred for a number
of reasons, including the decline in Eastern,
particularly Russian, markets relative to the
growth in demand from Asia-Pacific markets,
which are better served through the West coast

91 Thunder Bay Port Authority, Historical Cargo Statistics.
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ports; significant increases in Seaway
costs; the general trend towards larger
vessels, which only deep water ocean
ports can handle; and the elimination of
the Crow Rate and subsequent “Crow
Benefit” (rail subsidies) referenced earlier.

Meanwhile, a number of obstacles prevent
the Great Lakes and St. Lawrence Seaway
(GLSLS) from being a viable alternative
for bulk traffic in general, including the
length of the shipping season, which is
approximately nine months, and in some
cases the lack of backhaul traffic. For
example, one shipping line noted that its
model for shipping to and from the Great
Lakes was “steel in, grain out.” When
there is less steel to move, it makes the
grain traffic less viable.??

Nevertheless, if there continues to be
growing concerns regarding infrastructure
capacity for meeting demand generated
by commodity exports some consideration
should be given for solutions for making
Thunder Bay a more viable option for
shippers. For example, the GLSLS opened
six days later than anticipated in 2014 due
to the build-up of ice on the Great Lakes
after the harsh winter. An increase in ice-
breaking capacity could have helped to
open the system earlier and help to move
the backlogged grain crop sooner as a
result.

92 Roy, Unlocking the Value, 83.




Chapter Summary

Railway transportation is important for
Saskatchewan’s export prospects because roughly
half of the province's exports depend on rail to
reach their customers. Moreover, transportation
and logistics costs constitute a large portion
of the delivered value of those exports, and of
those transportation costs rail freight cost are the
most significant portion. For those reasons alone
any export growth ambitions must consider the
role that rail freight transportation will play in
facilitating or hampering those efforts.

A number of government policies influence the
cost, availability and efficiency of rail freight
services. Furthermore, government investments
and policies that affect other parts of the supply
chain or other modes of transportation also
impact the use and efficiency of rail freight
services. While the impact of these policies
might be obvious at first glance, the reality
is that there are often secondary effects or
unintended consequences that may result from
the implementation of new policies. To the extent
that is possible policymakers should determine
ex ante what these effects might be, as well as
making ex post evaluations of such effects.
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Chapter 5
Rail Capacity: Looking Ahead

Supply chain efficiency depends partly on the physical capacity of the system and partly on the
economics of the system, namely the incentives of commercial producers to put capacity in place.

Leaving aside the commercial incentives, the following discussion explores whether there are any
physical constraints that would prevent capacity from being put in place to accommodate significantly

higher export volumes from Saskatchewan.

One’s view of supply chain constraints very much
depends on the time under consideration. In the
short run, constraints may exist, and can take
more or less time to resolve. For example, any
new construction, such as new sidings or new
terminal infrastructure (e.g. storage sheds, silos,
rail yards, etc.) would likely take at least one year
to develop. The timeline for adding infrastructure
may be even longer if regulatory and other
reviews need to be undertaken, or if land needs
to be acquired. By comparison, some elements
of capacity may be expanded more quickly, such
as the additions of locomotives and cars to a
fleet, provided no manufacturing backlog exists,
and new-employee hires; however, even these
elements of capacity can be constraints in the
short-term.

Fewer constraints exist to expanding capacity in
the long run. It is important to understand that
simple measures of capacity are of decreasing
relevance the further into the future one looks. For
example, a single track railway line might appear
to be limited by the fact that it is single tracked.
The reality is far more complex. Clearances can
constrain railcar height: if they are low, they
can be raised to accommodate taller railcars,
doubling capacity in the case of container trains.
Track quality can be a constraint on train speed
and weight, but track can be upgraded to allow
for the movement of more and heavier trains per
day. Signal systems can limit traffic on a line, but
they too can be upgraded. Only when all of these
measures have been put in place is the capacity
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of a line reached. Even at this point, additional
parallel tracks can be added to increase capacity.

Turning to the economic aspects of capacity,
capacity investments are decisions that railways
make on the basis of their estimate of the return
to be generated. In more challenging terrain such
as through mountains or over large watercourses,
the costs of infrastructure upgrades can be very
significant. Though a capacity expansion can
almost certainly be designed in even the most
challenging terrain, it is less likely that sufficient
traffic revenue is available to justify the high-
cost expansion. At this point, the prohibitively
high cost of a single increment of capacity
can become a constraint. If railway customers
ultimately must pay higher transportation costs
associated with costly capacity expansion, then
the competitiveness of exports will suffer.

Another constraint that can be quite challenging
is land. Railways own rights of way, which do not
always provide sufficient land to add additional
tracks or other infrastructure required to increase
the capacity of a corridor. In some cases, railways
may face political pressure to allow increased
passenger/commuter traffic on their lines. In
instances where constrained rights of way and/
or capacity constraints imposed by use of line for
passenger/commuter service threaten to take a
line to capacity new corridors may be required.
Only Montreal, Toronto, and Vancouver appear
likely to face such constraints in the foreseeable
future. However, those constraints impact the rail
network as a whole. The solution in these cases is
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Some proposed facilities, such as oil export terminals, would likely face strong resistance from First
Nations and the general public. For example, the nearby town of Kitimat, British Columbia, voted to
oppose the construction of the Enbridge Northern Gateway export terminal, which would have loaded
ships bound for Asia with diluted bitumen.?® However, following a recent revision of the Canadian
Environmental Assessment Act (CEAA) in 2012, the Governor-in-Council (i.e. the prime minister
and Cabinet) has ultimate authority to approve or deny a permit for a pipeline project following the
completion of an Environmental Assessment under the Act.”” As a result, local opposition may not be
sufficient to prevent a project from going ahead. Further, this issue is likely not a hard constraint for
other Saskatchewan exports, as potash and grain exports are relatively uncontentious.

At the Port of Metro Vancouver, there appears to be opportunities to upgrade the efficiency of the
facilities, and land to expand facilities. For example, as will be discussed in the following sections,
terminal operators have plans to make large increases in their capacity at their existing facilities.
Ultimately, Vancouver cannot accommodate all traffic, especially when there is a particularly large crop
production in a given year. Further, unlike with Prince Rupert, which has a relatively small population,
expanding and building new facilities in Metro Vancouver would likely run into public opposition.

Terminals already open have been the subject of noise complaints. Of note, in 2012, Cargill, which
owns a grain terminal in North Vancouver, agreed to upgrade their North Vancouver grain terminal
in order to reduce noise experienced by nearby residents.” The first phase of the project is not very
costly — it is estimated at $1.2 million.”” As a result, the noise of any new facility near a large population
may be a constraint for new facilities.

Key Rail Corridors

Adding capacity to rail corridors through British Columbia (BC) by adding parallel tracks and sidings
(lighter tracks that can allow for trains to pass each other) could be cost prohibitive along some
segments. To reiterate, by cost prohibitive, it is meant that traffic levels would not grow sufficiently and/
or railways may not be able to charge enough to receive sufficient return on the high incremental cost
of an expansion. CN and CP are confronted with rugged terrain with difficult geotechnical conditions
through British Columbia. As railway geotechnical engineers have noted:

The rugged British Columbia terrain dictates that railways are typically located along the valley
bottoms of major river systems with numerous adjacent rock cuts or steep natural rock slopes that
are subject to considerable seasonal variability in temperature and precipitation. These features
have made British Columbia the most active area on CN's system for rockfall hazard.

e Engineers and risk experts from BGC Engineering, Oboni Associates, and CN!%1°!

As a result, adding additional tracks and sidings in some areas of British Columbia rail corridors would
likely be very costly.

96 CBC News, Kitimat, B.C.

97 Canadian Environmental Assessment Agency. Overview.

98 Cargill, Cargill Limited.

99 1% Port Metro Vancouver, Project Review Application Form (October 16, 2013).

100 Pritchard and others, “CN Rockfall Hazard Risk Management System.” This quote also mentioned rockfalls (often termed a “ground hazard”) which can
take track out of service for several hours or days. Engineers at CN and CP have every incentive to manage these issues. However, these accidents are costly and
reduce track capacity: “[glround hazard incidents represent up to 12 per cent of all engineering-related issues, and due to their high cost-per-accident they account
for as much as 25 per cent of the cost of engineering-related losses and track outages.”

101 Geotechnical Society of Edmonton, News 2013.
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This statement would likely be particularly applicable along CN and CP routes to Vancouver, which
must pass through spiral tunnels near Field, BC (CP), and the Thompson and Fraser River Valleys
(both CN and CP). Heretofore, CN and CP have avoided the need to construct additional lines in the
Thompson and Fraser River Valleys by operating a directional-running zone (DRZ) from Vancouver
through to approximately 100 km west of Kamloops, BC. In the DRZ, westbound trains run on CN
track, and eastbound trains run on CP track. However, any further expansion would be costly.

These issues appear somewhat less pronounced on the CN North Line Corridor to Prince Rupert; there
appears to be room to accommodate future growth even if the CN BC North Line remains a single-
tracked line with sidings. As is shown in Table 12, even assuming planned growth, the number of trains
per day is still less than the total number of trains possible on a single track line with sidings (i.e. 30
to 48 trains per day). Though constructing some sidings may be costly given the mountainous terrain
in northern British Columbia, there is some flexibility as to the specific siding placement, which would
help ensure that costs are more reasonable. (The total number of trains per day should be interpreted
with caution, as they are based on several variables such as train length and car capacity, and future
estimates extrapolated based on current practices.)

Table 12. Estimated Potential Usage of the CN BC North Line from Prince George to Prince Rupert

Commodity Group Approximate Number of | Yearly Export Tonnage | Approximate Number of
Trains per Day (total, both (tonnes) Trains per Day (total, both

Yearly Export Tonnage (tonnes) directions) directions)

12,000,000 25,000,000

General xxKk 2.0 xkk 2.0
Merchandise

VIA Passenger ook 1.0 ool 1.0
Train

Source: CPCS analysis.

Though there are multiple CN, CP, and shortline routes across the prairies, there are effectively three
main export rail routes from Saskatchewan through the Rocky Mountains to the Canadian West Coast:
The CP and CN mainlines to Vancouver and the CN BC North Line to Prince Rupert. The latter diverges
from the CN mainline west of Edmonton around Valemount, British Columbia and proceeds via Prince
George to Prince Rupert.
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Figure 3: Western Rail Corridors
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All three routes are mainly single track lines with sidings to allow trains heading in opposing directions
to pass.’® There are also some segments of double track. The DRZ from Vancouver to approximately
100 km west of Kamloops, British Columbia operates similar double track.’® Both CN and CP use
some form of centralized traffic control (CTC) with wayside signals,’ which permits dispatchers in
central offices to oversee train movements and control signals and switches remotely.

As a first approximation of the capacity of the line, a 2007 study estimated that the maximum capacity
of a single-track line (with CTC) is between 30 and 48 trains per day (total, in both directions).'®
The range of estimates reflects the fact that as the number of different train types (e.g. slower bulk
trains, faster intermodal and passenger trains) operating on a line increases, the capacity of the line
decreases. The higher estimate of 48 trains per day is based on lines where there is a single type of
train operating, whereas the lower estimate of 30 trains per day occurs on lines where there is multiple
train types operating.’® On Canadian rail lines, multiple types of trains operate, so single track lines in
Canada likely have a maximum somewhere between the upper and lower estimates.

The actual capacity of the line may be higher or lower than these estimates. The theoretical (physical)

102 Cambridge Systematics, Inc., National Rail Freight Infrastructure Capacity and Investment Study.
103 As noted earlier, in the DRZ, westbound trains run on CN track, and eastbound trains run on CP track.
104 Wayside signals are signals placed alongside a rail line.

105 Cambridge Systematics, Inc., National Rail Freight Infrastructure Capacity and Investment Study.

106 The effect of differences in train types (often referred to as “heterogeneity”) on capacity is similar to the effect of having to segregate different types of
grain at an elevator on its capacity. Even if an elevator’s storage capacity is not 100 per cent utilized, it may need to turn away a delivery if it does not have storage
capacity for that particular type of grain. Similarly, for example, a railway company may need to put a train in a siding earlier if a higher-speed passenger train is
approaching in the other direction. The train opposing the passenger train may have been able to travel further, but because there is no siding at the specific location,
it will need to be parked at a siding closer to its current location. In this process, some of the track capacity may be lost.
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maximum capacity of a single-track rail line is governed by the time it takes for trains to travel between
the two sidings spaced furthest apart (in time). For example, if it takes a westbound train 45 minutes
to accelerate out of a siding, travel to the next siding, decelerate, and park in the siding, and an
eastbound train a similar amount of time to repeat the process in the opposite direction, then the
physical maximum number of trains per day that could travel over that segment of track is 32.'% The
actual practical capacity of the line is much lower than this figure, and is governed by such factors
as the mix of train types. The 30 and 48 trains per day limit provided above is based on the closest
(“densest”) possible siding spacing before it becomes economical to construct double track.

Similarly, though siding spacing governs the maximum capacity of a line, segments of double track can
also increase capacity. A completely double-tracked corridor can increase the capacity of a line to 70
to 100 trains per day.'®

For the CP and CN mainlines to Vancouver, the estimate of 30 and 48 trains per day appears reasonable
first order approximation. One recent report indicates that CP operates 30 to 35 trains per day west of
Calgary.'® Though there have been no reports of CN’s capacity, the fact that they are adding double-
track segments on their Edmonton-Winnipeg corridor would suggest that they are also operating in
the 30 and 48 trains per day range on their mainline. The capacity of the Edmonton-Prince Rupert
corridor is likely less than 30 trains per day, as CN continues to add additional long (12,000 foot)
sidings along this corridor, which indicates that they have not yet reached the closest possible siding
spacing on a single-track line.

Ultimately, the capacity of a line to export commodities from Saskatchewan is governed not only by the
number of trains per day, but also the capacity of each train. Trains are becoming longer and heavier
as railway companies extend sidings and make increasing use of technologies such as distributed
power. (Distributed power is where locomotives are placed throughout the train but controlled by one
locomotive engineer, which permits the length of trains to increase without significantly increasing
in-train forces.) For example, as suggested above, CN has increased the length of major sidings to
approximately 12,000 feet."'® CP now runs trains up to 14,000 feet in length using distributed power.""
However, other factors, such as the length of terminal yards, may govern the ultimate length of a train.

In the case of potash exports, Canpotex runs up to 170-car potash unit train holding approximately
17,500 tonnes and approximately 8,500-feet long.'? (Canpotex also uses 130 and 142-car trains.)
Similarly, in the case of grain exports, a 150-grain unit train using government hoppers can haul 13,650
tonnes and is approximately 8,850-feet in length (a unit train using new hopper cars can increase the
capacity to approximately 17,000 tonnes)."

Itis also important to recognize that rail capacity is governed by more than just infrastructure constraints.
Notably, locomotives are also a driver of rail capacity and travel throughout the network. As a result,
congestion on one part of the rail network, such as Chicago, can have ripple effects throughout the
network.

107 A simplified version of the maximum capacity of single track is given by the equation:

' 1 ( 1,440 min/day )
Number of trains per day = N = 2 \ Ezstbound Travel Time + Westbound Travel Time + Acceleration Time

108 Cambridge Systematics, Inc., National Rail Freight Infrastructure Capacity and Investment Study.

109 Cairns, M. 2013. Crude Oil by Rail

110 CN Media News, CN to Construct.

111 Barrow, Keith. “The Long and the Short of Distributed Power.”

112 Canpotex, Logistics; Canpotex, Railcar Maintenance Facility.

113 Using figures from CN, including from Khaira, “Coal Transportation Logistics” and CN, Grain Products/Grain.
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“I can’t tell you how many conversations I've had over the past six or seven months explaining how
congestion in Chicago affects my ability to move a potash train in Saskatchewan. It's all connected . . .”

e Keith Creel, Chief Operating Officer, CP'"*

The recent merger talks between CP and CSX were partly motivated by the congestion faced by CP
in transporting goods through Chicago. Such an arrangement would allow CP to route some traffic
bound for the East Coast via upstate New York. By contrast, CN, which purchased a by-pass route
known as the Elgin, Joliet and Eastern Railway (EJ&E), does not suffer from the same congestion when
travelling through Chicago.'™

Investments and Expansions

This section discusses both railway infrastructure capacity expansions, as well as expansions in the rail
car fleet.

Railway Infrastructure and Locomotive Capacity

As shown in Table 13, both CN and CP have been investing in expanding the capacity of their network
in Western Canada. Since 2011, CN has spent at least $330 million on increasing the capacity of its
corridor from Edmonton to Winnipeg,''¢ as well as its corridor from Edmonton to Prince Rupert. On the
latter corridor, CN reported that it has spent nearly $150 million from 2004 to 2012 increasing capacity
notably by extending and adding sidings capable of holding 12,000 foot-long trains."” Similarly, CP has
reportedly spent at least $250 million upgrading its North Mainline from Winnipeg to near Edmonton.

With the exception of the CN investments on the Edmonton-Prince Rupert corridor, no additional
capacity-related investments within British Columbia (since approximately 2010) were identified.
However, CN and CP had already undertaken large capacity expansions starting in the early 2000s. For
example, CP undertook a $160 million expansion in 2004-2005 between Moose Jaw, Saskatchewan
and Vancouver."® By 2010, CN also started its program of extending sidings to 12,000 feet to increase
train lengths and thus capacity.'” Additionally, the CN and CP DRZ in British Columbia'® means that
there would be less need to expand sidings on a long segment of track within the province, as the
capacity of double track segment is much higher than that of a single track with sidings. As a result, it
is not surprising that there have not been large reported investments in infrastructure capacity through
southern British Columbia since 2010.

114 Owram, “Rail Chaos Reigns in Chicago.”

115 CN also recently constructed an interchange between its mainline and the EJ&E known as the Matteson Connection, which permits quicker movements in
all directions. CN, The Chicago Advantage.

116 This corridor includes CN’s mainline from Edmonton to Winnipeg as well as its roughly parallel Prairie North Line to the north.
117 CN Media News, CN to Construct.

118 Hatch Mott MacDonald, Canadian Pacific Railway Western Corridor Expansion.

119 The cited report points to long siding construction in 2008. As a result, CN’s long siding expansion program was likely ongoing by 2008. A&B Rail Services
Ltd., CN Siding Capacity Expansion.

120 In the directional-running zone, westbound trains run on CN track, and eastbound trains run on CP track.
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Table 13. Report Railway Infrastructure Investments in Capacity in Western Canada

Railway Project Timeline Value

CN Construction of 5.6 km of double track 32 km east of Edmonton. 2011 $12 million

CN Track reconfiguration at Walker Yard in Edmonton 2011 $3 million

CN Construction of five extended sidings on the Edmonton-Prince Rupert 2012 $155 million
(BC North Line) Corridor.

CN Construction of extended sidings on the Edmonton-Winnipeg 2013 $100 million
Corridor (including both the Main Line and Prairie North Line)

CN Construction of additional double track segments on the 2014 $60 million
Edmonton-Winnipeg Corridor

CcpP Upgrades to CP’s North Line between Winnipeg and Edmonton. 2011-2013  $250 million

cpP Additional spending on track upgrade work on the North Main Line, | 2013 No specific
and signal upgrade work from Moose Jaw to Chicago.* amount provided

CP Upgrades between Calgary and Edmonton 2014 No specific

amount provided

Note: This table includes only reported investments that suggest that the railways expanded their track capacity (e.g.
additional sidings, double-track, etc.).

Source: CPCS summary of CN, CP, Railway Association of Canada media releases, and other media reports including the
Western Producer, More Isn't Better; Lasuita, “Rail Lines Being Upgraded”; Amason, “Railways Spend Big on Upgrade.”

As shown in Chart 37, after a period of decline following the recession in 2008, CN and CP increased
the number of locomotives in their fleets in 2012. Since then, CN reports that it acquired 44 new and
37 second-hand high-horsepower locomotives in 2013 and plans to acquire an additional 45 by the
end of 2014. It further reports that from 2004 to 2014, it has acquired 763 locomotives. However, these
reports are not necessarily net additions to CN'’s locomotive fleet after accounting for locomotive
retires. One report indicates that CP reduced its fleet by 400 locomotives since 2012,'?? but will have
some leased locomotives return to CP service in late 2014, it does not have any new locomotives on
order.'?

121 In 2009, an article reported that CN and CP had parked and stored 350 and 281 locomotives, respectively. Foran, “With 5,000 Locomotives in Storage.”
122 Heppner, “Staff & Power Shortage to Blame.”
123 Atkins, “Railways Grapple.”

CHAMBER o/ COMMERCE

"4 The Conlerence Board
i ISASKATCHEWAN @ b o raiii



Chart 37. Number of Locomotives in Service at CN and CP
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Note: Includes locomotives in service on the carriers’ Canadian network only.
Source: CPCS analysis of Statistics Canada data.

There have been some recent reports that only one of the two freight locomotive manufacturers in
North America is currently producing new locomotives. Electro-Motive Diesel Inc. (EMD) has indicated
that it will not be able to produce new locomotives until approximately 2017 that meet US EPA
(Environmental Protection Agency) regulations coming into effect in 2015.72* Though CN and CP both
indicate that they have sufficient locomotives in their fleet (and on order, in the case of CN), the limited
locomotive production capacity may become a constraint if traffic grows more than expected in the
short-term or EMD takes longer to redesign its locomotives than expected.

CN reported in 2012 that it will be increasing the size of its locomotive repair shop in Prince George,
British Columbia in a $12 million expansion. This facility would support capacity increases on the
Edmonton to Prince Rupert corridor. CN notes that 9,000 trains transited through Prince George in
2011," and the facility is already operation at 100 per cent utilization (three shifts per day, and seven
days per week)."?

CN has also recently constructed two training facilities: including a 100,000-square-foot facility
in Winnipeg, for 250 to 300 employees a week, and a 75,000-square-foot centre, for 100 to 125
employees a week.'?

124 These regulations are known as the EPA's Nonroad Diesel Engine emission standards (often referred to in “tiers”). These standards regulate the amount
of pollutants that can be emitted from locomotive engines (including hydrocarbons, nitrogen oxides [NOx], particulate matter [PM], and carbon monoxide).

These regulations have become progressively stricter in “Tiers”; Tier 4 is the latest standard to be fully implemented in 2015. United States Environmental Protection
Agency, Locomotives—Exhaust Emission Standards.

125 This number would include trains that travel north and south from Prince George along former BC Rail track, along with trains travelling on the
Edmonton-Prince Rupert Corridor.

126 CN Media News, CN to Invest C$12 Million.
127 CN Media News, CN to Elevate Training Program.
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Potash Car Fleets

Canpotex currently exports potash from
mines owned by the Potash Corporation of
Saskatchewan, Agrium, and Mosaic Company
to destinations other than the United States.
Canpotex’s website indicates that it currently has
about 5,400 railcars in dedicated potash service
at any given time and operates them in full unit
trains of 130, 142 or 170 railcars.’® As of 2011,
Canpotex indicated that it spent approximately
US$370 million upgrading its fleet since 1999.'
Since then, it appears that Canpotex has added
approximately 400 cars to its fleet.'®

In December 2012, Canpotex opened a new
$60 million rail car repair facility in Lanigan,
Saskatchewan.”® If this facility reduces the
length of time required to repair a rail car, it
could increase Canpotex’s fleet size and thus its
capacity to transport potash to the West Coast.

Canpotex coordinates most of its deliveries on
a cost and freight (CFR) basis, and as such also
heavily invests in its ocean fleet. Canpotex has
indicated that it has spent over $1 billion in
commitments to procure 18 new vessels by
2014.732 Though not specifically related to rail
transportation, the coordination that Canpotex
has over its terminal and ocean-going operations
likely has positive implications for its ability to
maximize the effective capacity of its rail fleet.

Grain Car Fleets

In 2012, CN reported that it invested in 558
high-capacity covered hopper cars for grain
exports.”® It also has undertaken a “Fleet
Integration Program”, which allows private car
owners to pool their fleet with the CN fleet. CN
will guarantee that the private owner receives
guaranteed car orders up to this amount over a

128 Canpotex, Logistics.
129 Canpotex,Canpotex: Growing Relationships.

130 In 2011, Canpotex indicated that its fleet was approximately 5,000
cars. As of November 2014, its website indicated that it has 5,400 cars in its
fleet.

131 Canpotex, Logistics.
132 Canpotex, Planters’ Diary 2013.
133 CN Media News, CN Acquiring More Than 2,200 Freight Cars.

period, and makes a payment to the owner for
the use of the car. However, this program only
applies to destinations that are not subject to the
MRE, such as destinations in the US or domestic
mills. Further, if the car owner does not use all of
their maximum car allotment over a period, they
will have to compensate CN approximately $100
per car. '3

Notwithstanding this investment, the hopper
car fleet in Canada is aging and in need of
replacement. Aging cars are not just an issue of
reliability; newer cars are both shorter and lighter
and as a result contribute to an increase in the
carrying capacity of approximately 25 per cent
per train, making the replacement of the fleet
the single most significant potential addition to
capacity.

Qil Tank Car Fleets

In March 2014, the total tank car fleet in North
America totaled 336,000 cars, approximately two-
thirds of which are used for crude oil and other
petroleum products. The tank car fleet grew by
approximately five per cent between 2013 and
2014. Annual tank car production in 2012 and
2013 was approximately 59,000 cars and 50,000
cars respectively.”®> Most of the tank cars are
purchased by shippers (including oil refiners), but
the BNSF did purchase approximately 5,000 cars;
however, this purchase is likely primary motivated
by BNSF’s desire to have greater control over the
safety of rolling stock.®

Inland Terminal Expansion

Potash Terminals

Canpotex, which as noted earlier is jointly-owned
by Mosaic Company, Potash Corporation of
Saskatchewan, and Agrium Inc., is responsible
for marketing and transporting potash from their
potash mines to destinations other than the
United States, via the ports of Vancouver, British
Columbia, and Portland, Oregon.

134 CN, Western Canada.
135 Rail Energy Transportation Advisory Committee, Rail Fleet Update.
136 Hays and Podkul, “Exclusive.”
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There are some new potash mines under development in Saskatchewan that will not use Canpotex to
export potash. BHP Billiton is considering developing a $2.6-billion mine through the Jansen Potash
Project.’™ The company has not yet decided on where to develop an export facility. As of June 2014,
BHP allowed an exclusivity agreement with the Port of Vancouver, Washington, to end."®

K+S Potash Canada is currently developing its Legacy Mine. Potash from this mine will be delivered to
Pacific Coast Terminals at the Port Metro Vancouver (Port Moody) for export.”™ This proposed export
terminal is currently under review by the Port Metro Vancouver.

Grain Elevators
Existing Capacity

Most grain elevator capacity in Saskatchewan is at primary elevators® with rail yards capable of
spotting at least 25 cars. There are a total of 190 grain elevators in Saskatchewan with a total storage
capacity of 3.73 million tonnes.™" This is roughly equal to between 13 and 18 per cent of total annual
grain production in Saskatchewan, depending on the year of production chosen (with the lower end
being based on the 2013-14 bumper crop).

Of these facilities, 133 elevators have track capacity for 25 or more rail car spots. As of November
2014, these 133 facilities have a total storage capacity of 3.19 million tonnes, or approximately 86 per
cent of the total storage capacity in Saskatchewan. Additionally, of the total storage capacity of grain
elevators, approximately 0.36 Million tonnes of storage capacity is at process elevators.'*?

Investments and Expansions

After a period of general decline, grain storage capacity at terminals in Saskatchewan has been
increasing in recent years. As shown in Chart 38, grain storage capacity at Saskatchewan elevators
has increased by approximately 16 per cent since 2006. Most of this capacity growth has come from
terminals that can load 100 or more cars at once.

137 BHP Billiton, US$2.6 Billion Investment; Koven, “BHP Sends Mixed Signals.”
138 Larson, “BHP Drops Exclusivity Agreement.”

139 Pacific Coast Terminals and K+S Potash Canada, Pacific Coast Terminals and K+S Potash Canada Sign Agreement.

140 A primary elevator is defined by the Canadian Grain Commission as “an elevator [whose] the principal use of which is the receiving of grain directly from
producers for either or both storage and forwarding.” Canadian Grain Commission, Classes of Licences and Definitions.

141 Data from the Canadian Grain Commission, Grain Elevators.

142 The principal use of a process elevator is “is receiving and storing of grain for direct manufacture or processing into other products.” Canadian Grain
Commission, Classes of Licences and Definitions.
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Chart 38. Storage Capacity of Grain Elevators in Saskatchewan, by Rail Car Block Length
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Source: CPCS analysis of Government of Canada and Quorum Annual Report 2012-2013 Crop Year data.

Reports by grain handling companies since 2011 align with these data. As shown in Table 14, grain
handling companies have been increasing not only storage capacity at their terminals, but also the
number of rail car spots to accommodate 100-car unit trains.

Table 14. Reported Recent Grain Elevator Capacity Increases

Cargill Morris Tripling storage capacity and increasing rail car storage from 54 to 100. | By 2015 _
Viterra Kindersley Construction of a new 34,000 t elevator with 108 railcar spots. 2014 _

Viterra Fairlight Increasing storage and rail car capacity 2012 _
Richardson Estevan Expansion of 14,000 t of storage and increase to 113-car spots. 2011 _
Cargill Rosetown Increasing rail car capacity to 100 cars 2013 _

Relative to total grain production in the province, there still exists less commercial storage in
Saskatchewan and in Canada as a whole when compared with commercial storage in the US, where
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commercial storage is equal to about half of
annual grain production. However, much of
the grain storage in the US is older and geared
towards serving the domestic processing
sector, which consumes a much larger share of
total crop production than it does in Canada.

On Farm Storage

More difficult to determine is the extent of
on farm storage. With the build-up of farm
investments in the 2013-14 crop year as country
elevators reached capacity, producers had to
resort to storing inventories out in the open,
risking deterioration in quality or even rotting.
Increasing permanent on farm storage is one
option for insuring against similar future events,
but this obviously comes at a cost.

Crude Oil Terminals
Existing and Planned Capacity

As shown in Table 15, there is currently 502,000
barrels per day (bbl/d) of crude oil loading
capacity in Saskatchewan.'® By comparison,
assuming a capacity of 600 barrels per rail car
and 100 car unit trains, this capacity effectively
translates into about eight unit trains per day.'*

It isimportant to note that not all of this capacity
is currently being utilized. The Canadian
Association of Petroleum Producers (CAPP)
notes that as of Q2 2014, only approximately
50 per cent of loading capacity in Western
Canada is currently used. However, the CAPP
cautions that the definition of capacity is
not standardized and the publicly-reported
capacities and utilization may not consider:
“supply connections, system bottlenecks,
operational inefficiencies, limited hours of
operation, and ramp up time required to
achieve full utilization.”%

143 One terminal in Manitoba is also included as it is very close to
Saskatchewan.
144 First, not all crude oil by rail moves in full unit trains; some oil

moves in smaller blocks on manifest trains that consist of multiple commod-
ities. Second, the capacity of an oil tank car can vary from about 525 to 650
barrels per car, depending on the density of the oil. Cairns, Crude Oil by
Rail.

145 Canadian Association of Petroleum Producers. Crude Oil Fore-
cast, Markets & Transportation.
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Table 15. Major Crude Oil Loading Facilities in Saskatchewan

Crescent Point Dollard 27,000 Operating; WCSB (heavy)
expansion Q2 2014

Altex Lashburn 90,000 Operating; WCSB (heavy)
Expansion Q1 2015

Ceres Global Northgate 35,000 Q2 2014 Bakken (light)

(expandable to
70,000 bbl/d)

Aex funty 19,000 WCSB (heavy

Tundra Cromer, MB 60,000 Operating; Bakken (light)
Expansion Q2

2014

Investments and Expansions

All of the facilities listed in the table above have recently opened or been expanded. The Canadian
Association of Petroleum Producers notes that at the beginning of 2013, only 180,000 bbl/d of crude-
oil-by-rail terminal capacity existed in all of Western Canada. As a result, at least 322,000 bbl/d of new
capacity has been developed in Saskatchewan since the beginning of 2013.

A large unit train loading facility can cost upwards of $100 million to develop. For example, the
TORQ Transloading facility in Kerrobert, Saskatchewan, which can load 168,000 barrels per day, or
approximately two unit trains, is expected to cost $100 million.’* Recent reports have also suggested
that long-term contracts are being signed for the use of these large-scale facilities. For example, CAPP
indicates that: "It is important to note that most of the large scale terminals are underpinned by long
term take or pay contracts which should encourage utilization.”'*

146 Reuters, TORQ to Build.
147 Canadian Association of Petroleum Producers, Crude Oil Forecast, Markets & Transportation.

SASKATCHEWAN of Canada

CHAMBER o/ COMMERCE

l » The Conference Board



Export Terminal Capacities

Potash Terminals

Existing Capacity

As shown in Table 16, there are two facilities on the West Coast to export potash from Saskatchewan.
These facilities are used by Canpotex, which is responsible for exporting potash from Mosaic, Potash
Corporation of Saskatchewan, and Agrium. As of 2011, Canpotex indicates that approximately 70 per
cent of its potash exports use Neptune Bulk Terminals in Vancouver, BC."*

Table 16. Existing Potash Export Facilities

Portland, Oregon Terminals Portland, Oregon Potash

Source: CPCS analysis of various sources, including Canpotex, Logistics; Canpotex, Canpotex: Growing Relationships;
Canpotex, Capotex Company Profile.

*Canpotex provides current terminal throughput “up to” these quantities, which is interpreted to refer to approximate
terminal capacity.

Investments and Expansions

As shown in Table 17, there is approximately $80.5 million in potash terminal capacity construction
work currently ongoing, and an additional $945 million in investment currently planned.

Table 17. Potash Terminal Investments and Expansions with Capacity Implications

Neptune Bulk Upgrades to existing potash handling 2012-2014 (under $80.5 million
Terminals Upgrades capabilities. construction or recently

finished)

Pacific Coast Terminals | Construction of a new potash handling Planned, under review $170 million
(Vancouver) terminal with up to 2.15 Mt/year in
throughput capacity.

Source: CPCS analysis of various sources, including Port Metro Vancouver, Project Review Application Form (April
18, 2012); Canpotex, Potential Potash Export Terminal; Pacific Coast Terminals Co. Ltd. Handling Potash; Canadian
Environmental Assessment Agency, Comprehensive Study Report.

148 Canpotex, Canpotex: Growing Relationships.
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Grain Terminals
Existing Terminals

As shown in Table 18, there are currently eight grain export terminals on the West Coast of Canada.
Seven of the terminals are in Metro Vancouver and one of them is in Prince Rupert.

Table 18. Existing Grain Terminal Capacity on the Canadian West Coast

Alliance Grain Terminal Primarily wheat, barley, canola and pulses) 102,070

Cascadia (Viterra) Vancouver Wheat, durum, canola, barley, rye, oats and 282,830
by-products.

Richardson International Vancouver Wheat, canola, barley, rye, flax, grain and 108,000 3.0
feed products

Kinder Morgan Vancouver Vancouver Specialty agri-products 25,000
Wharves

Sources: CPCS summary of various data sources, including Port Metro Vancouver, Bulk Terminals; Prince Rupert Port
Authority, Prince Rupert Grain; Richardson, Vancouver Terminal Grain Storage Project; Canadian Grain Commission, Grain
Elevators; Parrish & Heimbecker, Limited, Fraser Surrey Terminal; Colley West Shipping Ltd., Colley West Shipping Ltd.;
Viterra, Cascadia Terminal; Viterra, Viterra’s Cascadia Terminal; Port Metro Vancouver, Alliance Grain Terminal Project

Approval.

*In reports, Viterra has indicated that it is doubling or tripling its existing capacity to 6.0 Mt/year.

@ The Conference Board
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Investments and Expansions

Terminal Project Timeline Value
Cargill Terminal Projects at Vancouver Terminal, including some related S50 million
to capacity expansion.*

Richardson Grain Terminal | Addition of net 70,000 Million tonnes of new storage to 2012-ongoing $120 million

increase terminal capacity to 5.0 Mt/year. (under construction)

Pacific Elevators (Viterra) Construction of a new ship-loading facility, installation 2014-ongoing (under $100 million or
of new grain handling equipment, and dredging to  review) more
increase terminal capacity to 6.0 Mt/year.

Alliance Grain Terminal Construction of four new grain loading towers and 2013-ongoing (under $22 million
associated conveyors to increase capacity to 2.6-2.8 Mt/ construction)
year.

149 According to documents on the Port of Metro Vancouver website, Cargill is also undertaking a $1.2 million noise-reduction project.
Port Metro Vancouver, Project Review Application Form (October 16, 2013).
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Crude Oil Terminals

Configuration of Competitor Supply Chains
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150 According to data estimated by the National Energy Board, only approximately 4 per cent of exported crude is destined for somewhere other than the US.
National Energy Board, Estimated Canadian Crude Oil Exports.

151 Kinder Morgan—-Canada, Trans Mountain Pipeline System.
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Figure 4. Indicative Routes from Potash Mines to Port
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Indicative Rail Routes from Major Potash Mines to Export Ports
Saskatchewan and its Major Competitors

Source: CPCS analysis of data on company websites and other publicly available sources.

Page | 76




The lengths of haul from potash minesin Saskatchewan to ports on the West Coastare longer than most of
its major competitors, except Russia. Russia, Belarus, and Germany are three of Saskatchewan’s largest
competitors by tonnage. The length of haul from potash mines in Russia, near the Ural Mountains, to
port at St. Petersburg, is six per cent longer than the all-Canadian export route from Saskatchewan to
Vancouver, BC. By contrast, the length of haul from a potash mine in Belarus to a port on the Baltic Sea
in Lithuania is 61 per cent shorter than length of haul from Saskatchewan to Vancouver. The German
routes are between 76 per cent and 80 per cent shorter than those in Canada. Though the distance by
ship from origin to destination port also has impacts for the total logistics cost, this analysis indicates
that Canadian railways have to be very efficient for Saskatchewan potash to be transported to markets
in a cost effective manner.

Unlike with potash, which is almost entirely produced in Saskatchewan and almost exclusively shipped
through West Coast ports, Saskatchewan accounted for 34 per cent of Canada’s total wheat production
and 87 per cent of durum production. As well, in 2012 about 50 per cent more wheat was shipped
to Ontario than British Columbia; however, reports from the 2013-2014 crop year indicate that more
durum, which is primarily from Saskatchewan, was shipped through Vancouver.” Therefore, while
western export routes for Saskatchewan wheat are important, they are not the only routes of export.

Chart 39. Rail Transport Destinations of Saskatchewan Wheat
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Source: CPCS analysis of Statistics Canada data.

152 Cross, “Clogged.”
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Figure 5 shows indicative routes from major
wheat producing areas to ports in:

J United States
J Australia

J Ukraine

o France

J Argentina

Saskatchewan primarily competes with the
United States and Australia for wheat destined
to countries in Asia (notably Indonesia, Japan,
and China), whereas it competes with France,
Argentina, and Ukraine for wheat (including
notably durum) destined for Mediterranean
countries.

The length of haul from wheat producing regions
from the United States to West Coast ports is
similar to the distance from Saskatchewan. The
route shown in the US to Portland, Oregon, is
about four per cent shorter than the route in
Canada to Vancouver, though given the large
wheat producing area in the upper Midwest,
are very similar in length. By contrast, wheat
produced in Australia, particularly Western
Australia, is nearly at port. The route in Western
Australia is 90 per cent shorter than the route
in Canada to Vancouver. Once again, though
other factors influence the competitiveness of
Saskatchewan wheat, such as its quality, and
other factors are considered in the logistics
cost, such as distance by ship from origin to
destination port, this analysis suggests that
Canadian railways have to be very efficient
for Saskatchewan wheat to compete in global
markets.
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Figure 5. Indicative Routes from Major Wheat-Producing Areas to Port

Indicative Rail Routes from Major Wheat Producing Regions to Export Ports

Saskatchewan and its Major Competitors
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Chapter Summary

Railway and related rail-based supply chain
investments are often large and take years
to complete. Furthermore, these investments
are not made at the first sign of capacity
constraints. Commercial interests must have
some degree of certainty that volumes will be
large and consistent enough to ensure that
new capacity is utilized enough in order to
provide for an adequate return on capital.

It is clear that there have been significant
ongoing and planned investments in key
rail corridors, rolling stock and inland and
port storage facilities though perhaps one
notable exception is investment in the aging
covered hopper car fleet. More difficult to
determine is the extent of on farm storage,
the need for which was especially evident
during the 2013-14 crop year. Farm storage
helps producers monitor market fluctuations
and take advantage of market opportunities
when they arise. It also helps to maintain the
integrity of crop outputs in times where there
are difficulties getting product to market.

For at least some international players who
compete against Canadian and especially
Saskatchewan-based exporters, fewer of
these capacity investments — and some, not
at all — are required a function of the natural
geographic advantage that many of these
competitors have.
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Chapter 6

The Economic Impact of Constrained
Railway Capacity and Reliability

There are several methods of measuring freight transportation service reliability. With respect to rail
transportation service, the key factors are usually car spotting performance or order fulfillment. In a
nutshell, car spotting performance refers to the timing of the delivery of empty railcars for loading
and/or the pickup of loaded railcars for delivery to the port or customer. Shippers would naturally
like cars to be delivered for the day in which they were ordered. A railway might fulfill 100 per cent of
the orders by a given shipper over the course of a week, month or the year. However, if the cars are
sometimes delivered the day after or several days after they were anticipated, this can have a range
of effects on the shipper.

In addition to car spotting performance, transit time and transit time reliability are other elements
of railway (or other freight transportation) service. Faster and less variable transit times to the port
or customer are naturally preferable to slower, less reliable transit times. However, it is generally
understood that transit time, while important, is not as significant of a factor as car spotting or order
fulfillment, though there are exceptions depending on the commodity and nature of the supply chain.
This is a result of the fact that shippers can generally plan for slower, yet still reliable, transit times and
that transit time in general increases or decreases in small increments over time. The main additional
costs of longer transit times are higher in-transit carrying costs and capital costs due to lower utilization
of rolling stock assets (more locomotives and cars being required for the same amount of tonnage).
Unreliable car spotting or order fulfillment performance is naturally more difficult to plan for and there
are a greater number of potential incremental costs as a result, including labour overtime costs, vessel
demurrage and lost or delayed sales.

The Impact of Freight Transportation Reliability

Unreliable performance can affect shippers in a number of ways, with a range of potential impacts.
These include, among others:

* The permanent loss of a sale
® The deferral of a sale

* An increase in operating cost and resulting decrease in profitability

o

Higher demurrage fees

0 Higher labour costs (idle labour, overtime)
0 Performance penalties
o)

Expedited transportation costs

In the medium to long term, the expectation of unreliable transportation and logistics service may

CHAMBER o/ COMMERCE
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as there are fewer mine sites relative to the thousands of farms on which crops are grown. As a result,
there is less handling and fewer transport points; potash is shipped directly from the production site to
the export terminal, whereas grains are typically trucked to country elevators first, before being loaded
into railcars destined for port terminals.

The differences in these supply chains mean that unreliable transportation and logistics service have
different impacts on these industries. Before the economic impacts of rail-based logistics supply chain
constraints are estimated, a summary of the impacts of unreliable service on the export of the three
commodities mentioned above is provided, primarily based on stakeholder interviews.

Grains and OQilseeds

As noted earlier, the bulk of Saskatchewan’s grain products are exported to international markets
through port terminals, where they are loaded on bulk vessels for transport to the port of destination.
Unlike container ships which typically operate on a fixed schedule, bulk vessels are often charted by
shippers who coordinate the arrival of the vessel at the port with the delivery of the product to the port
terminal. If the vessel arrives at the port before the terminal is loaded, it must wait at the port. For grain
shippers, this results in one of the costs of unreliable rail transportation service: vessel demurrage (the
penalty for holding a vessel for longer than anticipated).

Interviewees told us that vessel demurrage typically ranges from $10 to $20 thousand per day. One
shipper indicated that they pay $8 to $10 million in demurrage each year. Other shippers have
indicated that vessel demurrage is typically smaller than this, but the combination of last harvest year’s
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daily cost of vessel demurrage, this typically occurs on a less frequent basis. For example, while the shipper
noted above paid $12 million in demurrage last year, they paid about $2 million to buy out contracts.

Other costs to grain shippers resulting from unreliable service are more difficult to quantify because
they are not charged explicitly, but are no less important. For instance, in anticipation of the delivery
of empty railcars for loading at a country terminal, the shipper must mobilize its labour in order to
promptly load the railcars before they are delivered to the port. If the anticipated railcars do not arrive,
labour is left idle but is still paid. Some of these additional labour costs could be mitigated not only
through more reliable spotting performance, but also through better, faster communication about the
estimated time of arrival of railcars. For example, if the shipper knows in advance that railcars will be
spotted later than originally anticipated, it may be able to reschedule at least some of its labour to be
ready at the new date.

Persistent delays in spotting empty cars at country elevators could lead to a situation where elevators
reach capacity. In this case, shippers cannot take new orders from customers and/or must turn back
deliveries from growers to the elevators. This in turn has multiple secondary effects. The result can be
higher inventory costs due to lower turnover at the elevator, so lower annual throughput for a given
amount of terminal space, or a larger volume of sales to the spot market where prices are lower.

In general, at least in the short run, all of the grain that is grown is eventually sold. However, the
process of how the shipper eventually arrives at that sale can be significantly more or less costly due
to unreliable transportation service, or the total value of the product that is sold can be less than it
would have been.




As noted, pulse crops are subject to many of the
same issues that grains and oilseeds are with the
distinguishing difference being that pulse crops
are more likely to be shipped by container. In
general, shipping by container is more costly but
is also a premium type of service due to the fact
that the product is handled less frequently. For
example, if the shipper loads the product into an
international container inland, the product does
not have to be handled at all until it reaches the
eventual customer. This helps to maintain the
product integrity as well as improve transit time
performance. It also has the advantage of being
shipped via scheduled vessel service.

As a result, pulse crops supply chains may have a
bit more redundancy or flexibility with which they
can get product to market, as there are multiple
transportation options at their disposal. However,
shipping by container still naturally relies upon
the railway to deliver empty containers to the
shipper for loading.

A previous study found that rail service issues cost
Canadian pea and lentil shippers approximately
$14 million in 2008." To put this into context,
total Canadian exports of peas and lentils in 2008
were $1.6 billion. This indicates that the cost to
shippers was approximately 0.9 per cent of the
export price. If it was assumed that this same
percentage applied to all agricultural exports from
Saskatchewan, the annual cost would have been
approximately $105 million in 2013. However, as
indicated the pulse crop supply chains differ from
grain supply chains and as a result, the specific
impacts may be more or less for other crops.

Potash

As mentioned, the potash supply chain differs
from the field crop supply chains in part because
there are relatively few mine sites. Furthermore,
Canpotex has made greater investments directly
into the logistics supply chain capacity where
they can. They own 5,400 railcars which they
maintain directly, leading to fewer potential
delays due to the condition of the railcars
themselves. Furthermore, they charter vessels on
long term contracts, which allows them to avoid
vessel demurrage fees, at a higher upfront cost.

153 SJT Solutions, Lost Earnings From Induced Costs.
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They have also made major investments in port
facilities. In total, they have invested over $600
million in new capacity over the past ten years.

The combination of railcar ownership, long-
term vessel contracts and direct port terminal
investments have allowed Canpotex to better
coordinate the arrival of vessels with their
shipments. Still, all potash shipments naturally
rely upon railways to pick up and deliver their
railcars. As a result, constraints on the locomotive
or crew side has the potential to disrupt the
potash logistics supply chain.

Furthermore, while Canpotex can avoid vessel
demurrage or the cost associated with railway
owned railcars through their direct ownership
model, higher cycle times or more variable transit
times reduce their utilization of those assets. For
instance, interviewees reported that last year
transit times to Port Metro Vancouver increased
by two days, due in part to weatherrelated
delays, up to a total of five days. Persistently
longer transit times means that on average, each
railcar can deliver less product to the port over
the year. All things being equal, the doubling of
railcar cycle time to and from the port means that
twice as many railcars are needed for the same
volume of exports.

Due to the length of haul, the cycle time to US
markets is as much or even more important.
For example, the typical cycle time between
Esterhazy, SK and Jeffersonville, IN is 12 days, but
this increased to 17 days last winter (2013-14).
In the previous example it was noted that longer
cycle times imply a greater number of railcars for
a given volume of exports. However, when the
longer cycle times are unanticipated shippers
cannot immediately add new railcar capacity to
offset the impact, and even if they were able to,
the locomotives may not be available to cycle the
additional cars.

In this case the cost can manifest itself in a
number of additional ways. The mine may run
out of storage capacity at the mine site, creating
congestion. This leads to a slowing or even




stopping of production all together, the overall
impact being lower annual productivity of the
mine.

Interviewees indicated that when bottlenecks
occurred last year mine production slowed due
to reduced warehouse space. This resulted in
significant deferral of sales. These shipments
may be picked up in later quarters, if demand
would have been softer in those quarters. In that
case, the main cost is the time value of money
and/or lower prices. Still, if demand is strong in
subsequent quarters and mines must be run at
full capacity to meet the current demand, those
deferred sales may be lost forever.

If the general shipper sentiment that the railways
will eventually move all of the volume holds, then
on an annual basis it can be said that the demand
for railway services equals the supply. However,
the timing of that supply within the year (or within a
given month or week) is where there is more likely
to be a mismatch, resulting in higher costs/lower
revenues, which in turn lead to lower profitability.

The implications for Saskatchewan’s growth plan
export targets then may be more likely to be on
the price side of the equation, rather than the
volume side of the equation. However, one cannot
discount the potential for volumes to be affected
in the longer run. For example, if transportation
service is persistently poor and eats into shippers’
profitability enough, there will be incentive for
some shippers to reduce their volumes or even
exit the business in the long run. But, the railways
should have a direct incentive to prevent this from
happening — if volumes are reduced then they lose
business as well.

In addition, in extreme situations agricultural
output can be impacted negatively if crops

are stored in uncovered areas on farms due to
backlogs at country elevators, in which case
rotting may occur. However, it is assumed that
this is not likely to be a persistent annual situation
as growers would make adjustments according to
their previous years’ experience over time.

Earlier it was estimated the extent to which
Saskatchewan's exports rely on rail transportation
and in turn, what the province’s Plan for Growth
implies for future demand for railway service. The
economic impact of railway service and railway
service constraints on Saskatchewan’s economy
is now estimated.

In order to do this, a base scenario in which the
province grows the exports of its key products
that would at least be necessary to meet its goal
of approximately $59 billion in nominal exports
in 2020 was first created. The base scenario was
anchored in the implied railway volumes that were
estimated in Chapter 3. As noted, the growth in
these commodities only take the province part
way to meeting the goal of doubling the value of
its exports by 2020, implying that growth in other
industries such as manufacturing and services will
likely be required. The implied railway volume
increases then can be considered then as the
minimum volumes required in order to meet the
growth target.

Those commodity volumes were then matched
up with their respective industries according to
the System of National Accounts. For example,
grains and oilseeds are produced by the crop
and animal production industry whereas potash is
naturally produced by the potash mining industry.

Aligning commodities with industries is necessary
in order to estimate the economic impact, or
economic footprint of the relevant industries
in the provincial economy. The commodities
in question represent the gross output of the
relevant industries. In order to estimate the
direct GDP impact the Gross Domestic Product
(GDP) to gross output ratio of each industry was
applied to the value of the gross output that was
estimated (see text box “Gross Domestic Product
and Gross Output” for details on the distinction
between GDP and gross output).
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In addition to the direct GDP, these industries have a larger footprint on the provincial economy through
purchases of domestic goods and services. For example, as alluded to in the text box, crop production
requires the purchase of seeds fertilizers and other products, some of which may be procured from
within the province. The extent to which these products are procured domestically was estimated
though Statistics Canada’s Input-Output tables. More specifically, in order to estimate the total GDP
impacts of the scenario described above, the gross output, labour income and GDP multipliers derived
from Statistics Canada Input-Output tables were applied for the relevant industries in Saskatchewan.
Table 20 below summarizes these results.

Table 20. Estimated Provincial Economic Impact of Rail Export Commodities from Saskatchewan, 2020
(millions $nominal)

5,265 2098
Wheat |Cropproduction 4,069 2,821

Grain and oilseed milling 1,977 1,157
Peas | Cropproduction 1,036
Crop production

Total 25,825 18,055

Source: The Conference Board of Canada.
Note: GDP Impact includes the sum of direct, indirect and induced impacts on the provincial economy.
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As previously noted, the implications for the rail system are an additional 20 million tonnes of goods
originating from the province by 2020 (relative to 2012). This represents almost a 50 per cent increase
in originating tonnage."* In order to estimate the potential economic impact resulting from a limitation
of railway or rail-based supply chain infrastructure, two alternate scenarios were created where the
rail-based supply chain was only able to handle up to 80 or 90 per cent of the total projected export
volumes for 2020. This would represent a shortfall of approximately five and ten million tonnes,
respectively. The constraints were assumed to be distributed equally across all commodities. Tables
20 and 21 show the 90 per cent and 80 per cent scenarios, respectively.

Table 21. Estimated Provincial Economic Impact of Constrained Rail Export Commodities, 90 per cent
of 2020 Demand Met (millions $nominal)

4756 1,88
Wheat 3,662 2539

1,780 1,041
Pes | 9w e 04|72
Othercereals | &6 4y e8| 47|

Total 23,242 16,250 -2,582 -1,806
Source: The Conference Board of Canada.

154 This is off the base of 42 million tonnes which also includes all interprovincial and intraprovincial originating tonnes.
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Table 22. Estimated Provincial Economic Impact of Constrained Rail Export Commodities, 80 per cent
of 2020 Demand Met (millions $nominal)

Rail Commodity Projected rail commodity Projected GDP im- Export value, GDP impact,
export value pact of rail exports difference from  difference
base from base
Crude oil 4,228 1,678 -1057 -420
Potash 7,390 6,777 -1848 -1694
Wheat 3,255 2,257 -814 -564
Canola seed 1,456 1,009 -364 -252
Canola oil 1,582 926 -395 -231
Lentils 907 629 -227 -157
Peas 829 574 -207 -144
Canola meal 367 175 -92 -44
Other cereals 548 380 -137 -95
Eztf:ned petroleum prod- 97 39 4 10
Total 20,660 14,444 -5,165 -3,611

Source: The Conference Board of Canada.

The 80 per cent scenario is considered to be particularly extreme, as it implies that only half of the
projected growth in demand for originating tonnage is met by 2020. The 90 per cent scenario could
also be considered as unlikely; rather than strictly eliminating tonnage it is more likely that unreliable
service issues would eat into the profitability of shippers by increasing their cost base or by reducing
the price that they receive for their products. This lower profitability scenario would still negatively
impact the GDP, the degree to which would be difficult to calulate but would likely be lower than the
forecasted scenarios
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Chapter Summary

Poor rail service — particularly in terms of unpredictable car spotting performance - can affect shipper
profitability in a number of ways. Some of these may reduce overall output (the quantity of goods
produced). Others may reduce profitibility through lower prices or higher costs (with the quantity
being left untouched). This is an important distinction, as the scenarios above are based on a reduction
of overall output whereas a reduction in profitability through lower prices would likely have a lower
overall economic impact. In addition, it is noted that railways are themselves adament that challenges
in rail service may be a function of supply chain operations as a whole, and not just aspects of the
supply chain that they themselves can control directly.

Nevertheless, both “constraint” scenarios illustrate the economic importance of rail-based supply
chain to Saskatchewan’s economy. In the case where 90 per cent of the total demand is met, the total
negative GDP impact including direct, indirect and induced impacts, would be $1.8 billion. In the 80
per cent scenario, the total negative GDP impact increases to $3.6 billion. As a result, any plan for
export growth must consider the option for improving the efficiency of rail-based supply chains. This
includes not only direct investments in rail infrastructure and rolling stock, but also port, terminal and
other investments, as well and operational efficiencies across the entire logistics supply chain. Clearly,
there is ongoing investments in all of these aspects that are helping to address capacity. But as was
seen in the 2013-14 crop year, when rail service demand increases rapidly from one year to the next
service may not be able to respond as quickly. Planning for slightly longer term growth prospects in
naturally more manageable.
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Chapter 7

Conclusions and Recommendations

There is no doubt that Saskatchewan’s economy depends on exports and those exports depend on
railways. The value of the province’s exports are equal to about 40 per cent of its GDP, which is higher
than in any other province. Meanwhile, about half of the province’s exports are carried by rail for at
least part of their journey to customers. While diversification of the province’s economy could reduce
this share to some extent, there is no doubt that heavy dependence on the railway infrastructure will
remain into the foreseeable future.

The province’s exporters and its economy as a whole then have a direct interest in the efficiency of
railways and rail-based supply chains that serve Saskatchewan. However, it is important to note that

the efficiency of those supply chains is affected by a multitude of factors that extend well outside of the
province and across Canada and even North America. Both CN and CP are North American railways.
Their ability to move products from Saskatchewan not only has to do with the investments that they
make directly but also with the investments and operations of their customers and other supply chain
partners.

In terms of recommendations for improving the efficiency of Saskatchewan’s rail-based supply chains
and ensuring that they will not be a constraint to export growth in the future, the following considers
some factors that are or could be within the provincial or federal government’s control as well as the
role that businesses can play in improving the export competitiveness of the province as a whole

Investigate the Full Impacts of the Maximum Revenue Entitlement (MRE)

The MRE is a sensitive and divisive topic. As noted, some contend that the MRE provides a disincentive
to invest in and improve the efficiency of grain transportation. Others point to the service levels that
other (non-grain) shippers receive as evidence that performance would not improve in the absence
of the MRE. It is noted that from our review of recent supply chain investments that there has been
an ongoing investment in railcars dedicated to potash and petroleum products. There has, however,
been relatively little investment in hopper cars, evidenced by the aging of the current fleet. This is not
necessarily conclusive evidence that the MRE is responsible or related. Nonetheless, 15 years have
passed since the MRE was implemented a full and public review is warranted.

Reduce the Cost of Shipping by Rail To and From the Province

The province has very little direct control over railway and other logistics costs. Where it does, however,
have some control, it would serve the province well to reduce any costs or obstacles to shipping by rail
given the implications for its export-based economy.

As referenced, railways paid nearly $40 million in fuel taxes to the Saskatchewan government, which
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is more than any other province except for British Columbia, as a result of a particularly high provincial
fuel tax per litre (15 cents per litre). Given the dependence on railways to get products to market, it
makes sense to at least bring fuel taxes in line with other provinces.

Encourage Greater and Timelier Communication Across the Logistics Supply Chain

While not directly within the control of the government, more can be done in order to encourage
better and a more timely flow of information across the logistics supply chain. This includes better and
faster real-time information from the railways to shippers when they become aware that delays will
occur. With communications technology advancing as fast as it has, there is no reason why shippers
should not be given ample notice and even real-time information concerning delays.

Greater communication also includes better information regarding short and medium term volume
forecasts so railways can prepare as far in advance as possible to handle those volumes. If shippers
are concerned with the commercial sensitivity of this information at the micro level, governments
may have a role to play in terms of collecting and protecting sensitive information in the process of
aggregating it to a level that is required for the railways and other supply chain partners to prepare.
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But businesses — railways and shippers — must understand that it is ultimately up to them to make this
happen. Railways and shippers have long had an acrimonious relationship but they are also partners
whose fortunes are tied together and regardless of their disputes they cannot forget this.

It is noted that some shippers contend that they already do or try to provide any information that they
have on a timely basis, but railways have little or no incentive to cooperate or use the information in
order to allocate capacity due to their market power. Railways, on the other hand, contend that they
do have an incentive in that the competitiveness of their customers is also in their own best interest.
As referenced earlier if degraded transportation and logistics performance results in permanent losses
of volumes, and not just profits, railways lose those volumes as well. In that case railway shareholders
should be just as interested in the issue as are policymakers. Without someone taking ownership of the
issue the debate regarding who is providing what information in a timely fashion is likely to continue.
Governments may be able to play a role in terms of taking ownership of the issue or appointing
someone to do so.

Increase Coordination with Governments and Infrastructure Providers Outside of the Province

The government can also play a role with other governments and prioritizing direct investments in
infrastructure in a coordinated fashion. There is already evidence that this is happening to a greater
degree through the New West Partnership (a partnership between British Columbia, Alberta and
Saskatchewan). Governments are naturally tempted to make investments solely within their political
boundaries. Given the national, and in fact, continental nature of our logistics supply chains,
governments must resist this temptation.

Saskatchewan and its economy has as direct an interest in investments and efficiencies at Port Metro
Vancouver, Prince Rupert and Thunder Bay as it does in investments in freight infrastructure within the
province and perhaps even more given that the bottlenecks that do exist are largely outside of the
province. For example, as it relates to efficiencies, growers, shippers and railways all do not have the
luxury of operating on a 9-to-5 schedule given that they are serving customers across the country and
in fact, around the world. As such it makes sense to look at the rules regarding hours of operations at
ports where they are limited and consider the constraints that places on the rest of the supply chain
as a result.

Proximity issues are also increasingly constraining the ability of ports and railways from operating in
the context of serving global supply chains. While many or most of these proximity issues extend well-

beyond Saskatchewan'’s boundaries, they are as or more important to the province than they are to the
provinces in which they are physically situated. As noted, some terminal operators have attempted to
get local buy-in by making investments to reduce local noise pollution in Vancouver.

The Government of Saskatchewan has as much interest in being involved in such efforts either
directly or indirectly. Action can be as simple as helping to extol the benefits of grain and potash
to Vancouverites, many of whom may know little about those products or as complex as sharing a
small portion of the profitability of those exports directly with those most negatively affected by the
localized transportation impacts. At the same time, local governments in particular should be aware
of the impact of policies that allow for increasing urban encroachment on the competitiveness of the
Canadian economy as a whole and make proportionate decisions on land use as a result.
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Increase Supply Chain Options and Redundancy

Last year's bumper crop could have moved faster if the Port of Thunder Bay and the seaway
was able to open earlier in the season. In fact, the Port now handles five or six million tonnes of
grain per year which is down from its peak of 17 million tonnes per year in the early 1980s.
Especially for Saskatchewan — a province that is more landlocked than any other — any increased
redundancy in terms of routing options to export markets is valuable. Whether this means helping to
fund ice-breaking capacity or more indirect methods of enabling redundancy it is a factor that should
be considered if export growth continues to be a provincial priority.

Consider the Full Effects of Legislative Solutions while Focussing Efforts on Long-Term Rather
than Short-Term Solutions

While the data does not conclusively suggest that shorter-haul shipments were favoured after the
Order-in-Council — which specified the minimum amount of grain to be moved — was adopted, this
is a possible consequence. Furthermore, policies that favour or encourage the movement of goods
through ports for other international exports may be hurting the prospects for greater penetration
of certain products in the US market. The possibility of such unintended consequences undermining
supply chain efficiency should be considered and monitored.

Related to this, policymakers should consider the extent to which policies simply reallocate profits as
opposed to the extent to which the overall pie is grown (or shrunk). Both are important, but for the
public good the latter is a more important consideration.

Determine the Current Capacity and the ‘Right Size’ of on Farm Storage

The extent of on farm grain storage is currently unknown. However, the need for storage was painfully
evident during the 2013-14 crop year. Investing in more storage is expensive. However, producers in
Canada in particular depend on growing and maintaining a high quality product in order to be able to
sell at a premium relative to international competitors. Furthermore, the emerging number of product
varieties sold by Canadian growers similarly places greater strain on the commercial system (due to
need for increased separation). As a result, more on farm storage may be able to play a greater role in
effectively acting as an insurance policy to some extent in the event of supply chain logistics problems.
Policymakers could investigate the barriers, financial or otherwise, to investing in more on farm storage
in order to determine the value in some solutions.

Determine the Impact of Pipeline Expansion Opportunities

As noted in the section Export Reliance on Rail, the single largest uncertainty regarding rail demand
is how much oil will be shipped by rail. For this report, the Conference Board's forecast resulted
in a conservative rail tonnage estimate of 7.5 million tonnes. However, it is noted that the actual
amount could be significantly more or less due to the uncertainty of production increases and pipeline
expansion. Although generated prior to the oil price collapse, an estimate derived from a CAPP
forecast suggests that the amount of oil transported by rail in Saskatchewan could increase seven-fold
by 2016 to over 12 million tonnes.

The growing role in oil transportation played by rail is largely a result of current pipeline access becoming
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increasingly constrained. Governments need
to make a concentrated effort to work through
the political intricacies that have bottlenecked
pipeline expansions and determine the impact
if any on rail service for other commodities.

Examine Alternative Hopper Car Purchasing
Arrangements

Specific to grain shipping, the hopper car fleet
in Canadais aging andin need of replacement.
Newer cars are both shorter and lighter and
as a result contribute to an increase in the
carrying capacity of approximately 25 per
cent per train. The nature through which these
cars, a significant capital expenditure, could
be purchased is an important consideration.
Other industries have successfully renewed
rail car fleets to the benefit of both shippers
and railways. Continued railway ownership,
shipper ownership, or perhaps other third-
party ownership could bring in timely capital
investment.  The expansion of CN's “Fleet
Integration Program” is an example of where a
short-term impact could be made. The federal
and provincial governments should identify and
remove the barriers to new hopper car purchasing,
as it relates to potential ownership by railways,
shippers, or third-parties.
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